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Alkusanat

Tamai kirja muodostuu neljéstétoista artikkelista, joiden kirjoittamiseen on osallistunut
yhteensd 25 tutkijaa laskentatoimen, rahoituksen ja liikkkeenjohdon tutkimusalueella.
Artikkelit on omistettu professori Paavo Y1i-Ollille hdnen 60-vuotispdivansd kunniaksi.
Paavo Yli-Ollilla on pitkd ja monipuolinen ura tutkijana, opettajana ja erilaisissa luotta-
mustehtivissd yliopistomaailmassa, mukaan lukien pitkd toiminta Vaasan yliopiston
laskentatoimen ja rahoituksen laitoksen johtajana. Tdmén artikkelikokoelman tarkoitus

on kunnioittaa ja onnitella piivénsankaria.

Haluamme tidssd yhteydessé kiittda artikkelien kirjoittajia siitd, ettd he ovat omistaneet
tutkimuksensa ystivillemme ja kollegallemme Paavo Yli-Ollille. Haluamme kiittda
my0s artikkelien arvioitsijoita hyvéstd tyostd. Parhaat kiitoksemme my®&s Tarja Salolle

kirjan erinomaisesta viimeistelysta.
Vaasa, helmikuu 2007

Timo Rothovius Jussi Nikkinen

Foreword

This volume consists of 14 papers written by 25 authors in accounting, finance and
management science. These articles are dedicated to professor Paavo Y1i-Olli on the
accasion of his 60" birthday. Paavo Y1i-Olli has a long and many-sided career as a re-
searcher, teacher and in various administrative duties at the university, such as the head
of the department of Accounting and Finance. This collection gives us an opportunity to

congratulate him for his work.

We would like to thank the authors for dedicating their papers to our friend and
colleague, Paavo Yli-Olli. We would also like to thank two anonymous referees for
acting as referees for the collection. Finally, we are grateful to Tarja Salo for her

excellent editorial work.
Vaasa, February, 2007

Timo Rothovius Jussi Nikkinen
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Paavo Yl1i-Olli 60 vuotta

Paavo Antero Yli-Olli syntyi Lappajéarvelld, 18. pédivind helmikuuta vuonna 1947
maanviljelijiperheeseen. Ylioppilaaksi hdn kirjoitti vuonna 1967, jonka jilkeen hin
aloitti opintonsa Tampereen yliopistossa. Taloustieteen kandidaatin tutkinnon hén suo-
ritti vuonna 1972 pédaineenaan kansantaloustiede. Tampereelta tie vei Vaasaan, jossa
opinnot jatkuivat Vaasan kauppakorkeakoulussa. Paavo valmistui kauppatieteiden lisen-
siaatiksi vuonna 1976, pddaineenaan yrityksen taloustiede ja laskentatoimi. Kauppatie-
teiden tohtoriksi Paavo viitteli Vaasassa kesdkuussa 1978 aiheesta suomalaisten teolli-

suusyritysten rahoitus- ja investointikdyttdytyminen.

Tyouransa Paavo aloitti valtiotieteen professori Olavi Keskuméen tutkimusapulaisena
Suomen teollisuutta koskevassa palkkarakennetutkimuksessa vuosina 1971-1972, jonka
jalkeen hén toimi Tampereen yliopistossa kansantaloustieteen, erityisesti julkistalouden
assistenttina vuonna 1972, ja kansainvilisen talouden assistenttina vuonna 1973. Vuon-
na 1974 Paavo toimi Merkonomien Jatkokoulutuskeskus ry:n rehtorina. Témén jélkeen
hén siirtyi Vaasan kauppakorkeakouluun tutkijaksi, minkd ohella hin toimi my6s osa-
aikaisena apulaisprofessorina Reijo Ruuhelan virassa. Han sai nimityksen laskentatoi-
men yliassistentiksi vuonna 1977, mutta kidytdnndssd hén toimi ensin jonkin aikaa tut-
kimuslaitoksen johtajana, ja sen jéilkeen apulaisprofessin viran viransijaisena ja virkaa
tekevind vuoteen 1981 asti. Tuon vuoden loppuun hén toimi dosenttina, erityisalana
yrityksen investoinnit ja rahoitus, ja sen jalkeen vuoden Suomen Akatemian vanhempa-
na tutkijana. Tdmén jélkeen hdn toimi apulaisprofessorin virassa vuoteen 1989 saakka,
lukuun ottamatta vuoden professorivierailua European Insitute for Advanced Studies in
Managementissa Brysselissd, Belgiassa. Vuonna 1989 Paavo palasi takaisin Vaasaan ja
1990 hénet nimitettiin Vaasan korkeakoulun, sittemmin Vaasan yliopiston kauppatie-

teellisen tiedekunnan laskentatoimen professoriksi.

Vuodesta 1992 ldhtien Paavo luotsasi menestyksekkaésti laskentatoimen laitosta (myo-
hemmin laskentatoimen ja rahoituksen laitos) sen johtajana aina vuoteen 2003 saakka.
Kaudelle oli ominaista ylldpitdd laaja-alaista kansainvilista tutkimusyhteistyotd ja pa-

nostaa julkaisemiseen kansainvilisissa referoiduissa tieteellisissd aikakauskirjoissa. Me
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Paavon alaiset ja tydtoverit muistamme hénet tuolta ajalta kannustavana ja innostavana

esimiehend ja henkilona, jonka kanssa oli aina helppo tehda yhteistyota.

Laitoksen kannustava ja tutkimusmyonteinen ilmapiiri ilmentyi lukuisina erinomaisina
saavutuksina. Vuonna 1995 laskentatoimen laitos valittiin yhdessd menetelmétieteiden
laitoksen kanssa tutkimuksen huippuyksikoksi. Tutkimukseen kannustava ilmapiiri on
tuottanut myds erinomaisia kansainvalisid julkaisuja, mistd on hyvénd osoituksena esi-
merkiksi Journal of Business Finance and Accounting -lehdessd (2004, Vol. 31, No. 3—
4, sivut 401-437: Chan, Chen & Steiner, "Who is publishing? An analysis of finance
research productivity in the European region") julkaistu tutkimus, jonka mukaan Vaasan
yliopiston laskentatoimen ja rahoituksen laitos on ollut kymmenenneksi tuottoisin yk-
sikko koko Euroopassa. Samanlaista tunnustusta on esitetty myds Accounting and Busi-
ness Research -lehdesséd (2006, Vol. 36, No. 1, sivut 3—17: Chan, Chen & Cheng: “A
ranking of accounting research output in the European region”) julkaistussa tutkimuk-

sessa.

Tieteellisid julkaisuja Paavon nimiin on pitkdn akateemisen uran aikana kertynyt toista-
sataa, joista yli viisikymmentd on julkaistu kansainvilisissd referoiduissa aikakauskir-
joissa. Athepiiriltddn julkaisukenttd on hyvin laaja, keskittyen kuitenkin rahoituksen,
rahoitusmarkkinoiden ja tuotantotalouden kysymyksiin. Aiheista voisi mainita esimerk-
keind yrityksen markkina-arvoon ja pddomankustannuksiin, pienten osakemarkkinoiden
tehokkuuteen, tunnuslukujen luokitteluun, arbitraasi hinnoittelumallin teoriaan, yritys-
ten osingonjakopolitiikkaan, yritysteorioihin ja malleihin, kustannuslaskennan tuotta-
man informaation vaikutuksiin pédatoksen tekoon sekd suomalaisiin rahoitusmarkkinoi-
hin keskittyvit tutkimukset. Tunnusomaista niille tutkimuksille on laajat yhteydet mui-
hin tutkijoihin, joista voimme mainita esimerkkeind professori Timo Salmen ja profes-
sori Ilkka Virtasen tunnuslukujen luokitteluun ja jakaumiin liittyen, professori Teppo
Martikaisen ja professori Geoffrey Boothin rahoitusmarkkinoihin liittyen sekd professo-
r1 Angappa Gunasekaranin tuotantotalouteen liittyen. 1990-luvun puolessa vilissd Paa-
von mielenkiinto suuntautui voimakkaasti vapautuvaan Ita-Eurooppaan, jolloin hin teki
tutkimuksia Venijan valtionyritysten yksityistamisestd ja yksityistdmisen vaikutuksista

Suomen ja Vendjdn viliseen kauppaan sekd venildisten teollisuusyritysten asenteista
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yhteistyohon suomalaisyritysten kanssa. Oman julkaisemisen lisdksi Paavo on pitkin
uransa aikana toiminut my0s International Review of Financial Analysis — julkaisun as-

sociate editorina vuodesta 1990 ldhtien.

Paavon vaikutus rahoituksen tutkimukseen Suomessa on kiistaton. Aloitettiinhan rahoi-
tuksen tutkimus ja laajemmassa méirin opetuskin nimenomaan Vaasassa, ja tistd suurin
kunnia kuuluu nimenomaan Paavolle, vaikka taustatukea antoivatkin professorit Reijo
Ruuhela ja Timo Salmi. Paavo toimi vuosina 1990-93 KOP:n tukeman rahoituksen val-
takunnallisen tutkijakoulun tieteellisen valiokunnan puheenjohtajana oltuaan perusta-
massa sitd. Tdmén peruja on nykyinen Graduate School of Finance eli GSF, jonka puit-

teissa nykydédn hoidetaan kdytdnnossa kaikki rahoituksen jatko-opiskelu Suomessa.

Yliopiston ulkopuolella Paavo viettdd mielellddn aikansa kirjallisuuden ja liikunnan pa-
rissa, erityisesti sauvakévely on 10ytdnyt tiensd lempilajien joukkoon. Pitkdstd ja ansi-
okkaasta toiminnastaan Paavolle on myonnetty Suomen Valkoisen Ruusun ritarikunnan

1. luokan ritari -merkki.
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Paavo Yli-Olli, 60 years old

Paavo Antero Y1i.Olli was born in Lappajérvi on 18 February 1947 into a farming fam-
ily. He passed the matriculation examination in 1967 and entered the University of
Tampere. In 1972 he took a master’s degree in economics with national economics as
his major subject. From Tampere he continued his career with further studies at the
School of Economics and Business Administration, now the University of Vaasa. By
1976 Paavo had completed his licentiate’s degree with economics and accountancy as
his main interests. In 1978 he defended his doctoral dissertation in Vaasa, the subject

being finance and investment behaviour among Finnish industrial companies.

Paavo began his work career as research assistant to Professor Olavi Keskumaki on a
research project on wage structures in Finnish industry in the years 1971-1972, after
which in 1972 he served at the University of Tampere as academic assistant in econom-
ics with special reference to public economics, and in 1973 as academic assistant in in-
ternational economics. In 1974 Paavo became rector of the Merkonomien Jatkokoulu-
tuskeskus, an institution for the further education of commercial college graduates. Next
he moved to Vaasa as a researcher at the School of Economics and Business Admini-
stration, serving over and above this as a part-time associate professor in the post of
Reijo Ruuhela. In 1977 Paavo was appointed senior academic assistant in accounting,
but in practice he was briefly director of the research institute, and thereafter an acting
associate professor and substitute until 1981. At the end of that year he became adjunct
professor with investment and finance as his special field, and then a senior researcher
of the Academy of Finland for one year. Next he worked as an associate professor until
1989, except for one year spent in Belgium as visiting professor to the European Insti-
tute for Advanced Studies in Management in Brussels. Having returned to Vaasa in
1989, Paavo was appointed Professor of Accounting at what had by then become the

Faculty of Business Studies of the University of Vaasa.

From 1992 Paavo successfully steered the Department of Accounting (later the Depart-
ment of Accounting and Finance) as its Head of Department until 2003. This period

was characterised by intensive international research co-operation and investment in
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publishing in international refereed scientific journals. As Paavo’s subordinates and
colleagues we recall how supportive and inspiring a superior he was, and always easy to

work with.

The supportive atmosphere in the department with its positive attitude to research mani-
fested itself in numerous notable achievements. In 1995 the Department of Accounting
was named together with the Department of Mathematics and Statistics as one of the top
research units. The atmosphere encouraging research has also resulted in excellent in-
ternational publications, exemplified in a study published in the Journal of Business Fi-
nance and accounting (2004, Vol. 31, No. 34, pp. 401-437: Chan, Chen & Steiner,
“Who is publishing?? An analysis of finance research productivity in the European re-
gion”), according to which the department of Accounting and Finance at the University
of Vaasa was the tenth most productive unit in the whole of Europe. Similar recogni-
tion has also been given in a study published in Accounting and Business Research
(2006, Vol. 36, No. 1, pp. 3-17: Chan, Chen & Cheng: “A ranking of research output in

the European region”).

Throughout a long career Paavo’s name has appeared on well over a hundred publica-
tions, fifty of which in international refereed journals. These publications cover a wide
range of subjects, but focus on finance, financial market and production economy is-
sues. Mention could be made of work on the market value of a company, on cost of
capital, market efficiency on small markets, classification of financial ratios, the arbi-
trage pricing theory, dividend policy in companies, theory and models of the firm, ef-
fects of cost accounting information on decision-making and Finnish financial markets.
These studies are characterised by extensive contacts to other scholars, among whom
mention should be made of Professors Timo Salmi and Ilka Virtanen in connection with
classification and distribution of financial ratios and Professors Tepo Martikainen and
Geoffrey Booth in connection with production economics, and Professor Angappa
Gunasekaran in connection with production economics. In the mid 1990s Paavo’s in-
terest turned sharply towards the emerging countries of Eastern Europe, when he insti-
gated research on the privatization of state enterprises and the effects of that privatiza-

tion on trade between Finland and Russia and the attitudes of Russian enterprises to col-
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laborating with Finnish enterprises. In addition to his own publications Paavo also
found time during his lengthy career to serve as of 1990 as associate editor of the Inter-

national Review of Financial Analysis.

The impact of Paavo on research on finance in Finland is beyond question. It was spe-
cifically in Vaasa that research on finance was introduced, likewise teaching on a wider
scale, and it is to Paavo that the credit for this is due, even though Professors Reijo
Ruuhela and Timo Salmi provided background support. During the period 1990-90
Paavo as a founding father served as chair of scientific committee of the national gradu-
ate school supported by the former KOP bank (an ‘ancestor’ of today’s Nordea Bank).
The descendant of that graduate school today is the Graduate School of Finance (GSF)
under whose auspices virtually all Finnish postgraduate study in finance is taken care
of.

Outside the University Paavo enjoys spending time on literature and exercise, with a
special preference for Nordic walking. He has been decorated Knight, First Class of the
Order of the White Rose of Finland.
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Earnings smoothing, momentum profits and investor sophistication:

Evidence from international markets

G. Geoffrey Booth and Umit G. Gurun

Dedicated to Paavo Yli-Olli on the occasion of his 60th birthday

Abstract

Booth, G. Geoffrey and Umit G. Gurun (2007). Earnings smoothing, momentum profits
and investor sophistication: Evidence from international markets. In: Contributions to
Accounting and Finance. Essays in Honour of Professor Paavo Yli-Olli. Acta
Wasaensia No. 173, 17-37. Eds Timo Rothovius and Jussi Nikkinen.

We investigate whether the statistical properties of a stock return generating process
depends on earnings smoothing and if this dependence, if it exists, is conditioned on
investor sophistication (informedness). We address this issue by focusing on a
momentum trading strategy. Momentum profits depend on the cross-sectional variation
in returns and this variation is affected by earnings smoothing. Our results from 25
countries show that momentum profits, as measured by the probability of statistical
arbitrage, decrease as earnings smoothing increases but only in markets where investors
are likely to be more sophisticated.

G. Geoffrey Booth, Eli Broad Graduate School of Management, Michigan State
University.
Umit G. Gurun, School of Management, University of Texas at Dallas.
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1. Introduction

According to Beidleman (1973) earnings smoothing occurs when managers intentional-
ly use their reporting discretion to reduce the volatility of their firms’ reported earnings.
This intertemporal smoothing may be accomplished using both “artificial” and “real”
means. Artificial smoothing occurs when managers shift earnings from one period to
another using the built-in flexibility typically afforded them by their country’s legal and
accounting systems while not affecting any period’s cash flow. In contrast, real
smoothing occurs when the actual cash flows change. Smoothing can be accomplished
in many ways, including the propitious scheduling of investments, developing
marketing strategies that speed up or slow down sales toward the end of a reporting
period, and financing risky accounts receivables. Goel and Thakor (2003) among others
point out that both types of smoothing are costly. Real smoothing directly reduces firm
value while artificial smoothing affects value through the loss of manager credibility

and administrative expenses.

That managers actively engage in this activity is well-documented (e.g. Moses 1987;
Bannister and Newman 1996; and Subramanyan 1996, to name but three studies in a
long list). Although smoothing an international phenomenon, Leuz, Nanda and
Wysocki (2003) report that it is more pronounced in some countries than in others.
Many reasons have been offered to explain why managers smooth reported earnings.
They include managerial self-interest (e.g. Lambert 1984; Fudenberg and Tirole 1995),
signaling firm value (e.g. Dye 1988; Tucker and Zarowin 2006)), bankruptcy concerns
(e.g. Trueman and Titman 1988), and tax incentives (e.g. Rozycki 1997). Although
these factors undoubtedly provide some explanation, Moses (1987), Goel and Thakor
(2003), Tucker and Zarowin (2006), and numerous others suggest that managers smooth

earnings to support liquidity trading.

In commenting on liquidity trading, Goel and Thakor (2003) argue that greater earnings
volatility gives informed investors a profit advantage over liquidity (uninformed)
traders, thereby causing the latter to want managers to smooth earnings. Their argument

is supported by Dey (2004), who empirically demonstrates that sophisticated (informed)
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investors tend to invest less in firms that actively smooth earnings. Wang (2006)
documents that the market overreacts to bad news but that it underreacts to good news,
most likely because managers tend to smooth earnings by hiding bad news and
spreading good news over time. Building on the work of Daniel, Hirshleifer and
Subrahmanyam (2001), Jiang (2005a, 2005b) shows that when a large number
overconfident (informed) investors overreact to earnings news, the cross-sectional
dispersion of firm valuations widens because of mispricing by these investors and this
widening, in turn, increases the cross-sectional dispersion of returns. These studies
support the notion that earnings smoothing and cross-sectional dispersion of returns are

linked and that this linkage depends on the amount of trading by informed investors.

Although earnings smoothing has been widely documented and analyzed, its direct
impact on trading strategies has received little attention." As a partial remedy, in this
paper we investigate the impact of earnings smoothing on momentum trading strategies
and the manner in which this impact depends on the sophistication (informedness) of
the market. Momentum strategies involve the buying of prior winners and the selling of
prior losers. These strategies have historically provided statistically and economically
significant profits in the U.S. (e.g. Jegadeesh and Titman 1993) and other major stock
markets (e.g. Rouwenhorst 1998, 1999; Liew and Vassalou 2002; and Griffin, Ji, and
Martin 2003). Lo and MacKinlay (1990) and others point out that these profits, by
construction, are a function of the cross-sectional variation in returns such that as the
cross-sectional variation increases, momentum profits increase. Moreover, although
other factors have been found to affect momentum profits, the cross-sectional dispersion

of returns is one of the primary drivers.”

! A recent exception is Chordia and Shivakumar (2006). They show that eamings momentum and price momentum
are related and suggest that price momentum is the result of earnings momentum. Eamnings momentum occurs when
firms that report unexpected high profits subsequently perform better than those that report unexpected low profits.
Myers and Skinner (2004) link eanings smoothing to earnings momentum.

2 Momentum profits are also associated with several characteristics not typically included in asset pricing models.
For example, Chan, Jegadeesh, and Lakonishok (1996) show that retun momentum coexists with earnings
momentum. Lee and Swaminathan (2000) indicate that momentum is more common in stocks with a high turnover.
Hong, Lim, and Stein (2000) show that small firms with low analyst coverage exhibit more momentum. Grinblatt and
Moskowitz (2004) report that momentum is more often observed not only for small firms with few institutional
owners but also for growth firms and firms with high trading volume. Finally, Hvidkjaer (2006) associates the
presence of a large number of small traders with momentum. In contrast, research has been unable to attribute
momentum profits to economy-wide factors. For instance, Liew and Vassalou (2002) find that the growth rate of



20 ACTA WASAENSIA

Based on the link (1) between earnings smoothing and cross-sectional variation in
returns and (2) between cross-sectional variation in returns and momentum profits, we
hypothesize that an increase in earnings smoothing will decrease momentum profits in
sophisticated (informed) markets but will not impact these profits in naive (uninformed)
markets. We investigate this proposition using data from 19 developed markets and six
emerging ones, and we find evidence consistent with our hypothesis. Our results from
the 25 countries show that momentum profits decrease with earnings smoothing but

only when investors are as a group relatively more sophisticated (informed).

The remainder of the paper is organized in four sections. In the following section, we
state our model and accompanying hypothesis. Our data and variable definitions are
discussed in the third section. In the fourth section, we report the results of our

empirical tests and offer concluding remarks in the fifth, and final, section.

2 Model and Hypothesis

In a perfectly efficient market, managers reveal firm-specific information in a timely
manner, and investors instantaneously incorporate this information in stock prices. Any
distortion of this process affects the informativeness of stock prices and impacts trading
strategies. We view these distortions as (1) those that arise from the inability of
investors to comprehend the value of firm-specific information and (2) those that result
from managers’ manipulating the content and timing of the news. In our case, the
combined effect of the level investor sophistication (distortion #1) and the amount of
earnings smoothing (distortion #2) define the efficiency of information flow from
companies to investors, and, therefore, not only determines a market’s information
(intelligence) environment but also impacts the cross-sectional variation in expected

returns and, by extension, the profitability of momentum strategies.

GDP cannot capture momentum strategy profitability, and Griffen, Ji and Martin (2003) demonstrate that differences
in macroeconomic risk cannot explain the variability of this profitability among countries.
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Our empirical hypothesis rests on the notion that markets that are populated by a large
number of sophisticated investors are characterized by low levels of earnings smoothing
by managers. The presence of these investors means that these markets exhibit high
cross-sectional variability in stock returns as these investors tend to overreact to
earnings news. Because this variability in returns and momentum profits are positively

related, we expect that earnings smoothing and momentum profits are inversely related.

We test this prediction using the following basic probit regression model:

P(MOM > 0) = B, + B,Smooth + B,DInvSoph + 8,SmoothxDInvSoph + e, (D

where MOM is a binary variable that indicates the presence of momentum, DInvSoph is
a binary variable which takes value of one if our proxy for investor sophistication is
greater than the sample average and zero otherwise, Smooth is an earnings smoothing
proxy, in which higher values represent lower earnings smoothing, and e is the
conventional error term. If our conjecture is valid, momentum profits should decrease
with earnings smoothing in sophisticated markets for all levels of earnings smoothing.

Thus, our null hypothesis is 83 <0.

3. Data and Definitions

We use various data sources to test our conjecture regarding the relationship between
momentum profits, earnings smoothing, and sophisticated (informed) investors. We also
use several variables to control for the possibility that the relationship among our
primary variables may be driven by one or more common factors. In this section, we

define our measures and data sources.

3.1 Momentum Profits

To calculate returns to momentum we use monthly stock return data from the U.S. and

24 other countries. Our data cover most of the developed markets including the U.S.,
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U.K., Canada, France, Germany and Japan as well as several emerging markets. We
exclude some countries (such as Egypt, Argentina, Brazil, Peru, China, Taiwan, and
Thailand) because there are not enough data to calculate momentum profits. We
eliminate others because they have neither the requisite earnings smoothing measure

nor investor sophistication measures.

Table 1 displays the sample starting dates for each country and the number of firms at
the beginning of 1982 (or the first available month for countries when they are included
in the sample), respectively. In terms of size, the sample varies widely with the largest
country in terms of GDP being the U.S. and the smallest being the Philippines. The
sample starting date for the countries varies and ranges from 1965 for the U.S. to 1990
for India and the Philippines. The ending date is 2000 for the U.S. and 2003 for the

other 24 countries.

Our U.S. sample includes the common shares of all NYSE, AMEX and Nasdaq firms
listed in the CRSP data base between January 1965 and December 2000. We exclude
ADRs, SBIs, certificates, REITs, closed-end funds, companies incorporated outside the
U.S., and Americus Trust Components to maintain consistency with other momentum
studies. In addition, to lessen possible microstructure effects, we eliminate stocks with

a price of less than USD 5.

For non-U.S. data, we follow Griffin, Ji, and Martin (2003) and select the countries
from TSF Datastream International that have at least 50 regularly traded stocks after
January 1982. We remove real estate trusts and investment companies from our
international sample and improve reliability by following Ince and Porter’s (2004) data
cleaning procedures. We also exclude monthly returns above 500% and less than -99%
because such observations are unlikely unless there is a recording error. Our results,
however, are not sensitive to this filtering procedure. For all countries, we obtain the

monthly risk-free rate from Global Finance Database (www.globalfindata.com).
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Table 1. Sample start dates and number of companies used in returns from
momentum calculations and two market characteristics

This table provides the beginning and ending dates and the number of stocks for the first portfolio
available at the beginning of the sample for each country in our sample. The U.S. stock data are from
CRSP and non-U.S. stock data are from TSF Datastream International. The table also displays the GDP
for 2001 in 1995 USD and whether the country is currently classified as being a developed or emerging
economy. We obtain the GDP figures from UNESCO and the country’s development status from The
Economist.

Number of Development
Country Sample Dates Companies GDP Status

Australia 11/15/1982 — 11/15/2003 164 468 Developed
Belgium 11/15/1982— 11/15/2003 70 319 Developed
Canada 11/15/1982— 11/15/2003 485 717 Developed
Denmark 11/15/1982—11/15/2003 50 209 Developed
Finland 5/15/1988-11/15/2003 69 165 Developed
France 11/15/1982-11/15/2003 157 1810 Developed
Germany 11/15/1982—-11/15/2003 201 2703 Developed
Greece 2/15/1988-11/15/2003 74 145 Developed
Hong Kong 11/15/1982-11/15/2003 73 169 Emerging
India 2/15/1990- 11/15/2003 423 495 Emerging
Ireland 6/15/1987-11/15/2003 51 112 Developed
Italy 11/15/1982—-11/15/2003 84 1230 Developed
Japan 11/15/1982- 11/15/2003 886 5707 Developed
Korea (South) 8/15/1984- 11/15/2003 291 640 Emerging
Malaysia 2/15/1986—11/15/2003 175 112 Emerging
Netherlands 11/15/1982— 11/15/2003 199 504 Developed
Norway 11/15/1982—- 11/15/2003 66 180 Developed
Philippines 1/15/1990- 11/15/2003 81 93 Emerging
Portugal 2/15/1988—-11/15/2003 64 132 Developed
South Africa 11/15/1982—-11/15/2003 61 177 Emerging
Spain 4/15/1987-11/15/2003 67 724 Developed
Sweden 11/15/1982-11/15/2003 93 295 Developed
Switzerland 11/15/1982— 11/15/2003 167 339 Developed
UK. 11/15/1982—- 11/15/2003 2161 1337 Developed
U.s. 1/1/1965- 12/31/2000 2119 8978 Developed

To calculate momentum profits, we follow a two-step approach. First, we employ the
quantile strategy used by Jegadeesh and Titman (1993), although our subsequent results
hold for other momentum strategies. Any momentum strategy consists of a ranking
period in which winners and losers are identified, and an investment period in which
winners are held and losers are shorted. To be compatible with numerous momentum
studies, we use 6-month ranking and investment periods and create portfolios with
equal weights. We follow this investment rule every month. Except for the U.S., we
classify as winners those stocks in the top performance quintile and losers as those
stocks in the bottom quintile during the ranking period. We classify by quintile because

some countries do not have enough stocks to allow us to use the more common top and
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bottom decile classification. For the U.S., however, we classify winners and losers by
using the top and bottom performance deciles, respectively, although using the top and
bottom quintiles does not materially alter the results. To avoid possible transition
distortions, we skip one month between the ranking and investment periods. Thus, for
each month ¢z, the portfolio (winner minus loser (WML)) held during the investment
period months ¢ to ¢t+5 is determined by the performance of stocks during the ranking
period, i.e., months #-7 to t-2. We denote such a strategy by “6/1/6”, where the first
(second) “6” is the number of months in the ranking (investment) period and “1”

represents the one-month transition period between the ranking and investment periods.

Second, we use the statistical arbitrage methods offered by Hogan et al. (2004), which
we briefly outline in the appendix, to decompose momentum profits into momentum
profit per month (u) and the growth rate of volatility of momentum profits or ex-
ploitability risk (A), and then categorize the countries into two groups (those where
statistical arbitrage is present and those where it is not) using these two measures. The
idea underpinning this decomposition is similar to that of the intercept test of classical
asset pricing models, except the decomposition of the intercept term (winner minus
loser profits in our case) allows us to study its time series behavior. In this framework,
momentum profit per month (x) represents the risk-free profit, provided that the
volatility of the trading strategy quickly declines towards zero. The decline is governed
by the second parameter (1). For statistical arbitrage opportunities to be present,
momentum profits per month should positive (¢ > 0) and the growth rate of volatility
should be negative (1 < 0). A less negative volatility growth rate means that the
momentum portfolio’s profit is less likely to be wiped out by fluctuations in the long

and short parts of the portfolio.

We summarize the results of the 6/1/6 momentum strategy statistical arbitrage tests for
our 25 countries in Table 2. A review of this table shows that 22 A estimates are
negative and that 16 u estimates are positive. Statistical arbitrage (both parameter
estimates are of the proper sign) is found in 13 countries. Using the joint test suggested
by Hogan et al. (2004), statistical arbitrage, however, is only statistically significant for
seven countries at about the 10% level, with six being developed markets (U.S., UK.,
Denmark, Finland, Italy, and Spain) and one being an emerging market (India).

Nevertheless, Hogan et al. (2004) indicate that their test is biased toward accepting the
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null hypothesis of no statistical arbitrage if the price process contains such features as
autocorrelation, jumps or nonstationarities of any kind. Because these features are often
found in stock price processes, we believe that the number of instances of statistical
arbitrage that we identify is greater than that indicated by their joint test. Nevertheless,
for our measure of returns to momentum strategies (MOM), we use a binary variable
that equals one if the significant statistical arbitrage possibilities are present in a market

or zero otherwise.

Table 2. Statistical arbitrage tests for the 6/1/6 momentum strategy

This table summarizes the statistical arbitrage parameter estimates of the 6/1/6 momentum strategy as
described in the Appendix. The sample periods are reported in Table 1. Statistical arbitrage profits are
calculated for a 6-month ranking period and a 6-month investment period. Every month, stocks are sorted
based on past six months of returns into decile portfolios. The portfolio 6/1/6 longs the top quintile and
shorts the bottom quintile (except the U.S. where we used top and bottom deciles instead of quintiles)
and holds that spread for six months. The risk-free asset is used to finance the portfolio. We use p-values
p, and p, to test if the portfolio's mean monthly incremental profit is positive and whether its time-

averaged variance declines over time, respectively. The sum of p, and p, is the p-value for Hogan et
al.’s (2004) statistical arbitrage test, and it may exceed one because of the Bonferonni inequality.

No. of
Country u P, A Pa Py Dy observations
Australia -0.048 0.816 -0.643 0.000 0.816 238
Belgium 0.532 0.000 0.299 1.000 1.000 239
Canada -0.022 0.605 -0.197 0.001 0.606 237
Denmark 0.113 0.003 -0.560 0.000 0.003 239
Finland 0.408 0.000 -0.170 0.026 0.026 173
France 0.020 0.362 -0.518 0.000 0.362 239
Germany 0.396 0.000 -0.026 0.283 0.283 239
Greece -0.126 0.833 -0.550 0.000 0.833 175
Hong Kong 0.019 0.443 -0.191 0.000 0.443 239
India 0.199 0.053 -0.401 0.000 0.053 152
Ireland 0.134 0.199 -0.232 0.000 0.199 184
Italy 0.145 0.011 -0.384 0.000 0.011 239
Japan -0.106 0.851 -0.056 0.115 0.966 239
Korea (South) -0.089 0.783 -0.320 0.000 0.783 218
Malaysia 0.013 0.462 -0.163 0.004 0.467 200
Netherlands 0.336 0.077 0.054 0.818 0.895 239
Norway -0.264 0.987 -1.000 0.000 0.987 239
Philippines -0.321 0.927 -0.226 0.001 0.928 153
Portugal -0.076 0.767 -0.079 0.061 0.828 176
South Africa -0.095 0.981 -0.828 0.000 0.981 239
Spain 0.145 0.108 -0.172 0.002 0.110 186
Sweden 0.083 0.116 -0.066 0.096 0.212 239
Switzerland 0.359 0.000 0.079 0.930 0.930 239
UK. 0.159 0.001 -0.280 0.000 0.001 237
u.s. 0.424 0.000 -0.125 0.000 0.000 421

Mean 0.009 -0.270
Std. Dev 0.222 0.299
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3.2 Earnings Smoothing

We obtain two earnings smoothing measures from Leuz, Nanda and Wysocki (2003),
who calculate them using financial accounting data from 1990 to 2000 provided by the
WorldScope Database. Each measure involves operating income (Oplnc), cash flow
from operations (CFO) and accruals (4cc).® Because direct information on firms’ cash
flows is not obtainable for many countries, CFO is computed indirectly by subtracting
the accrual component from earnings (CFO = Oplnc — Acc). Prior to calculating the
smoothing measures, Oplnc, CFO and Acc are scaled by total assets lagged one period
to account for firm size differences. The first earnings smoothing measure, ES/, is each
country’s annual median ratio of the firm-level standard deviation of Oplnc to the firm-
level standard deviation of CFO. The denominator of this ratio accounts for any
differences in the variability of the economic performance among firms. Lower values
of ESI indicate more income smoothing. The second measure, ES2, is the contempo-
raneous correlation between the change in Acc and the change in CFO is based on the
statistic. This measure assumes that reported income is smoothed by the variation in
accruals offsetting the variation in cash flow from operations so that accounting
accruals buffer cash flow shocks. This results in a negative correlation between
changes in accruals and operating cash flows, with more income smoothing being

evinced by lower (more negative) correlation values.

We provide the country values for ES/ and ES2 in Table 3. ES! ranges from 0.399 for
South Korea to 0.765 for the U.S., with a mean of 0.558. The most negative ES2 value
is -0.928 for Greece and the least negative is -0.722 for Norway. The mean of ES2 is
-0.840. As we report in Table 3, the two earnings smoothing measures are highly
correlated (0.85).

3 Following Dechow, Sloan and Sweeney (1995), Acc is defined for firm i in year ¢ as the change in total current
assets, less the change in cash/cash equivalents, less the change in total current liabilities, plus the change in short
term debt included in current liabilities, plus the change in income taxes payable, and less the change in depreciation
and amortization expense. The change in short-term debt is excluded because it relates to financing transactions as
opposed to operating activities.
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Table 3. Variables

This table summarizes the explanatory data we use in the empirical tests. £51 and ES2 are the earnings
smoothing measures. InvSoph represents the investor sophistication level proxied by educational
enrollment. RSy is the asset price comovement. Sv_g is the ratio of stock market capitalization to GDP.
St_g is the stock market total value traded to GDP. Sto is the stock market turnover ratio. Herf measures
industry concentration using market capitalization. Covar is the first-order autocovariance of market
returns.

Country ESI ES2  InvSoph  RSq Sv g St g Sto Herfl Covar
Australia 0.625 -0.790 63 0.064 0.867 0.653 0.753 0.250 1.36
Belgium 0.526  -0.831 60 0.146 0.649 0.179 0.276 0.190 19.42
Canada 0.649  -0.759 58 0.062 0.950 0.665 0.699 0.150 5.22
Denmark 0.559 -0.875 63 0.075 0.537 0.437 0.814 0.230 53.75
Finland 0.555 -0.818 86 0.142 1.716 1.482 0.863 0.180 6.29
France 0.561 -0.845 54 0.075 0.857 0.823 0.960 0.130 18.33
Germany 0.510 -0.867 48 0.114 0.543 0.769 1.416 0.190 17.37
Greece 0.415 -0.928 68 0.192 0.721 0.319 0.442 0.340 2.75
Hong Kong 0.451 -0.850 26 0.150 2.986 1.213 0.406 0.290 357.10
India 0.523  -0.867 11 0.189 0.208 0.510 2.450 0.290 0.08
Ireland 0.607 -0.788 50 0.058 0.651 0.218 0.335 0.270 0.78
Italy 0488 -0.912 53 0.183 0.510 0.507 0.995 0.330 0.91
Japan 0.560 -0.905 49 0.234 0.559 0.441 0.788 0.140 42.58
Korea (South) 0.399  -0.922 82 0.172 0.425 1.645 3.867 0.180 0.16
Malaysia 0.569 -0.857 27 0.429 1.320 0.236 0.179 0.140 0.99
Netherlands 0491 -0.861 57 0.103 1.238 2.719 2.197 0.230 3279
Norway 0.713  -0.722 74 0.119 0.345 0.315 0913 0.280 8.32
Philippines 0.722  -0.804 31 0.164 0.506 0.044 0.087 0.270 3.94
Portugal 0402 -0911 53 0.068 0.417 0.248 0.595 0.300 0.11
South Africa 0.643 -0.840 15 0.197 1.313 0.614 0.468 0.470 0.19
Spain 0.539  -0.865 59 0.192 0.715 1.441 2,016 0.220 1.10
Sweden 0.621 -0.764 76 0.142 1.145 1.437 1.256 0.270 178.10
Switzerland 0473 -0.873 44 0.142 2.277 1.218 0.535 0.340 76.95
UK. 0.574  -0.807 64 0.062 1.441 1.314 0.912 0.150 11.52
U.S. 0.765 -0.740 7 0.021 1.229 2.885 2.348 0.150 15.75
Mean 0.558  -0.840 53.7 0.140 0.965 0.893 1.063 0.239 34.23
Std. Dev 0.097 0.057 19.5 0.082 0.641 0.745 0.885 0.082 77.25
Correlation

ESI 1.00

ES2 0.85 1.00

InvSoph 0.01 0.20 1.00

RSq -0.20 -0.40 -0.41 1.00

Sv g -0.09 0.11 -0.15 0.04 1.00

St g 0.03 0.16 0.36 -0.29 0.40 1.00

Sto -0.17 -0.14 0.29 -0.11 -0.24 0.62 1.00

Herf -0.14 -0.17 -0.39 0.06 0.09 -0.25 -0.23 1.00

Covar -0.17 0.05 -0.15 -0.01 0.69 0.19 -0.14 0.13 1.00

3.3  Investor Sophistication

The notion of investor sophistication or informedness is conceptually simple but

empirically complex. How does one know that an investor recognizes an information
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event or understands the ramifications of that event? In the case of earnings smoothing,
the answer to this question is confounded by the difficulty of determining whether
sophisticated investors demand less earnings smoothing by managers or managers
smooth less to attract sophisticated investors. To mitigate this potential endogeneity
problem, we use the country’s educational enrollment rate, InvSoph, to proxy potential
investor informedness.* This rate is the total enrollment in tertiary education regardless
of age, expressed as a percentage of the population in the five-year age group
immediately after the secondary-school leaving age as of 2003.° Our source is the
UNESCO Institute for Statistics (http://www.uis.unesco.org) and individual country
values are presented in Table 3. The values range from 15% for South Africa to 86% for
Finland. The mean of InvSoph is 53.7%. As mentioned earlier, we convert InvSoph to a
binary variable DInvSoph, where DInvSoph equals one if InvSoph is above its mean and
zero otherwise. In either form, our proxy relies on the assumption that a more educated

population tends to be more informed than a less educated one.

34 Control Variables

The success of trading strategies may be influenced by a number of market related
factors. For instance, in a series of papers LaPorta et al. (1997, 1998, 2000) argue that
the financial behavior by firms and markets are strongly influenced by the legal system
in which they operate. Many other researchers have contributed to this literature as well.
Particularly relevant for our study is Allen and Gale’s (1994) observation that opaque
security rules and regulations may be a barrier to arbitrage and their suggestion that the
way in which firms provide information is closely related to investor protection.
Moreover, from an empirical perspective, Morck, Yeung and Yu (2000) report that

asset prices tend to move together in countries where investor protection is low, a

A typical approach is to use institutional ownership to proxy informedness (e.g., Hand, 1990; Walther, 1997; El-
Gazzer, 1998; and Bartov, Radhakrishnan, and Krinsky, 2000). We do not use this approach for two reasons. First,
institutional ownership data are a noisy measure of investor sophistication as many institutions tend to be passive
(index) investors. Second, there is little reliable international data on institutional ownership.

5 We also use school-life expectancy and educational expense per capita. The empirical results using these measures

instead of the educational enrollment rate are qualitatively the same and thus are not reported.
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finding confirmed and extended to opaqueness by Jin and Myers (2006). This
comovement suggests that asset prices in low investor protection countries may not be
as informative as they are in high investor protection counties. Moreover, to maintain a
viable market, trading volume must be large enough to ensure sufficient market depth
and liquidity to avoid excessive price volatility. In this regard, Lesmond, Schill and
Zhou (2004) point out that indirect and direct transaction costs also may affect the
profitability of trading strategies, and Elewarapu and Venkataraman (2006) report that
trading costs are negatively related to judicial efficiency and political stability. Finally,
some markets are dominated by few industries, potentially causing industry-related
shocks to make asset prices move together more frequently than would be the case in

lesser concentrated markets.

To hold these and other market-wide effects constant, we use the following control
variables, the values of which are given in Table 3, along with their correlations with
each other and their correlations with ES/ and ES2: (1) asset price comovement (RSg),
(2) the ratio of stock market capitalization to GDP (Sv_g), (3) the ratio of stock market
total value traded to GDP (St g), (4) the stock market turnover ratio (Sto), (5) the
industry concentration (Herf) as measured by a market capitalization index constructed
using the Herfindahl method and (6) the autocovariance of market returns (Covar).°
The potential importance of including RSy is highlighted by noting that Morck, Yeung
and Yu (2000) show that average of market model R’s also reflects the other market
characteristics mentioned above and is highly correlated with other measures of

comovement.

6 Herf is the mean weekly concentration and is obtained from Xing (2004). We calculate Sv_g, St_g, and Sto using
2001 values obtained from the World Bank’s Financial Structure and Economic Development Dalabase
(http://www.worldbank.org/research/projects/finstructure/database.htm). We gather the R® values from Morck,
Yeung and Yu (2000), who calculate them using a market model that regresses a firm’s retums on the corresponding
market returns for that country and U.S. retums adjusted for exchange rate changes. They include U.S. retums
because most economies are partially open to foreign capital. For markets in the Far East, U.S. market returns are
lagged by one day to account for time zone differences, and the exchange rate adjusted U.S. returns variable is
eliminated in the U.S. regression.
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4. Results of Hypothesis Tests

We report the results of our probit estimates for equation (1) for the 6/1/6 strategy in
Table 4. Panel A provides the estimates associated with ES/ while Panel B displays
those of ES2. Both panels contain the regression results with and without the five
control variables. We use a one-tailed t-test to test the null hypotheses that momentum
profits in less sophisticated markets should not be lower than those in sophisticated
markets for all levels of earnings smoothing. This relationship is modeled by the
earnings smoothing and investor sophistication interaction term. All of the other p-

values reflect a two-tailed t-test.

According to the t-tests, in neither case do the p-values of any of the control variables
indicate that these variables provide explanation at conventional levels of statistical
significance. Nevertheless, we focus on the regressions containing the control variables
because these variables increase the overall explanatory power of these regressions,
suggesting that the statistical insignificance of their respective parameters may be the
result of mild multicollinearity. Moreover, the magnitude, and thus economic
significance, of the smoothing and investor sophistication parameters is similar whether
or not the control variables are included. As we did before, we are generous in the size
of the Type II error probability that we allow. This is because our regressions have only

16 degrees of freedom.’

As shown in Table 4, the coefficient of the interaction term, f3, is positive and sta-
tistically significant at least at the 10% critical level regardless of whether ES/ or ES2 is
used as our measure of earnings smoothing, thereby signaling the rejection of the null
hypothesis. Economically, this means the following. First, in sophisticated (informed)
markets an increase in earnings smoothing is associated with a decrease in the

probability of statistical arbitrage. Second, if markets are not sophisticated (uniformed)

7 This strategy for extremely small sample sizes is opposite to the one often employed to account for the possibility
of a very small Type 11 error in extremely large sample sizes. The latter requires that the critical t-statistic be larger
than the conventional value to account for the Lindley Paradox. In our case, we believe that the critical t-statistic
value should be smaller than conventionally used. This belief recognizes not only that our proxies for eamings
smoothing and investor sophistication are noisy measures but also that Aristotle’s assertion that the degree of
required precision should be determined by the problem under consideration. Nevertheless, instead of t-statistics we
report p-values to permit the reader to make her own assessment as to the statistical significance of our findings.
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the degree of earnings smoothing has no effect this probability. Finally, in markets that
exhibit high or low levels earnings smoothing, an increase in market sophistication is
associated with a decrease in the probability of statistical arbitrage, although the impact
is larger for markets with higher levels of smoothing. Does this mean that earnings
smoothing investor sophistication are economic substitutes for each other? Possibly,
but we do not think so. This is because, although it is plausible that the educational level
of a country might influence the desire and attempts of managers to smooth earnings, it
seems farfetched that a country’s educational level would be determined by the

managers’ collective ability or inclination to engage in this activity.

5. Concluding Remarks

We present evidence that interaction of investor sophistication and earnings smoothing
influences momentum profits. Following Goel and Thakor (2003) and others, we
conjecture that liquidity investors want managers to smooth earnings as much as
possible to minimize potential future losses from trading with informed investors.
Informed investors, however, desire the reverse. Thus, markets that contain a relatively
large number of informed investors also exhibit a limited level of earnings smoothing.
The presence of these investors also means that the cross-sectional variance of returns
will be relatively higher and, hence, momentum profits should be more pronounced.
Our results based on data from 25 countries that show that earnings smoothing and

momentum profits are negatively related confirm this prediction.

We believe our results are provocative for two reasons. First, our results suggest that the
price of eamings smoothing depends on investor sophistication. Under the classical
asset pricing framework, the price of earnings smoothing is zero because investors are
assumed to be sophisticated and able to diversify the idiosyncratic risk associated with
earnings smoothing. In naive markets, this may not be the case, thereby creating
variation in expected returns. This means that the value-relevance of accounting

numbers (smoothed earnings in our case) should not only be judged on their
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explanatory power on expected return (or price) but also on their impact on the cross-

sectional variation when this variation cannot be diversified.

Second, the analysis of momentum profits using market-specific factors sheds light on
the relationship between earnings smoothing and investor sophistication. The answer to
why managers smooth earnings is beyond the scope of this study but we do provide
some clues for future research. If earnings smoothing is undertaken for opportunistic
reasons, i.e., managers hide their worse performances by shifting income from prior
periods, the incidence of earnings smoothing should be higher when managers are less
likely to be punished for such actions as is the likely case in naive markets. If, however,
earnings smoothing is done to aid naive investors by reducing volatility, earnings
smoothing should be demanded more in naive markets. In either case, earnings
smoothing is negatively related to investor sophistication and our results are consistent

with both of these alternatives.

Appendix

In this appendix, we summarize the methodology developed in Hogan et al. (2004) that tests the
existence of statistical arbitrage for a particular zero investment trading strategy. Let v(z;), v(t),
..., V(t,) denote a time series of discounted cumulative trading profits that are generated by the
strategy. Then let Av; = v(t) - v(t..;) represent its increments at equidistant time points ¢ - t;; = A
with #; = iA so that these incremental trading profits satisfy Av; = yio + ai’lz,- fori=12,...n

where z; are i.i.d. N(0,1) random variables.

In this case discounted cumulative trading profits generated are

wt,) = 2Av,. ~ N(uEi",ozZi“),

and the log likelihood function for the increments is

LogL(u,0%,2,60 |Av) = —%2 log(o?i*") - 21 > 27217(Av, —ui®)?.
£ o? &i

im
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Maximum likelihood estimation is used to determine the values of x4 (momentum profits per
period), 8 (growth rate in momentum profits), 6° (volatility), and 1 (growth rate in volatility).
Similar to Hogan et al. (2004), we use unconditional mean estimates, i.e., § = 0. A trading

strategy generates statistical arbitrage if x>0, 1 <0, and 8 > max (1 - 0.5, -1).
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Abstract

Hogholm, Kenneth and Kim Sundkvist (2007). Theta neutral gamma hedging. In:
Contributions to Accounting and Finance. Essays in Honour of Professor Paavo Yli-
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In this paper we discuss and test a strategy of trading volatility in a stock and an index.
From a practical standpoint gamma positions are taken in options to gain exposure to
realized volatility. We start by testing a static strategy of being long gamma in a stock
and short gamma in the index. The daily profit and loss is computed as the difference in
volatility points between the stock and the index. We then try to improve the results by
using the relationship between the actual volatility in the index and stocks to signal
when to be long gamma' in the index and short gamma in the stock and vice versa.
However, we conclude that a static strategy of continuously being long gamma in the
stocks and short gamma in the index is better than a dynamic strategy.

Kenneth Hogholm and Kim Sundkvist, Hanken, Swedish School of Economics and
Business Administration, P.O. Box 287, FI-65101 Vasa, Finland. E-mail: kenneth
hogholm@wasa.shh.fi, kim.sundgvist@wasa.shh.fi.

1 Introduction

The Black-Scholes option pricing formula (Black and Scholes 1973, Merton 1973)
expresses the value of a European call option on a stock in terms of six parameters: the
price of the underlying stock, the maturity of the option, the strike price, the risk free
interest rate, the dividend rate and the volatility of the underlying stock. Of the six
parameters in the Black-Scholes formula, all but the volatility are, in principle, directly
observable in the financial markets. However, the volatility parameter can be estimated

using historical data or, as is more common, by numerically inverting the Black-Scholes

' Being long gamma is the same as being long volatility, and, hence, having a long position in options.
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formula to obtain the level of the volatility, the implied volatility that is consistent with
observed market prices of European options. Historical volatility is easy to estimate but
does not necessarily give a fair prediction of future volatility since volatility in financial
assets is time dependent. The implied volatility estimate can be interpreted as the

market’s estimate of the constant volatility parameter for the life of the option.

There are a number of different trading strategies involving options and the volatility
associated with the underlying asset. One way to trade volatility is to assume that other
market participants will revise their view of future volatility. Another way to trade
volatility is to have a position in implied volatility and hedge the realized volatility, i.e.,
hedge when the value of the underlying changes. The common feature of volatility
trading strategies is the assumption that the implied volatility is not a correct estimate of
future volatility. This is an adequate assumption since there are a number of studies
comparing implied volatility with subsequent actual volatility, reporting that implied
volatilities alone do not capture all available information. E.g., Lamoureux and
Lastrapes (1993) found that implied volatility is inefficient at subsuming all available
information when pricing volatility, and, hence, forecasts of volatility can be improved

by adding other variables to the information set.

The volatility in a single stock is in most cases higher than in an index. This is evident
both for implied and historical volatility. This is reasonable since an index has only a
systematic risk component, while the stock has both a non-systematic and a systematic
risk component that contributes to the higher volatility. An asset’s volatility (and
implied volatility) can occasionally deviate from a long-term average, but volatility is
believed to be mean reverting. Given that volatility is mean reverting in both stocks and
the index, the relationship between volatility in a stock and the index should also be

mean reverting.

The purpose of this paper is to empirically evaluate a trading strategy based upon the
relationship between volatility in a single stock and in an index. We test two alternative
strategies, a naive (static) strategy and a more dynamic strategy. The static strategy

builds upon the assumption that a single stock has a higher volatility than an index. The
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dynamic strategy assumes a mean reverting volatility for both the stocks and the index,

and a mean reversion for the volatility relationship between the stocks and the index.

The results from testing the strategies for a number of stocks listed on the German stock
exchange indicate that the naive strategy may yield positive results, and that the strategy
seems to work better in high volatility periods. The naive strategy also outperforms the

dynamic strategy for all stocks.

The following section of the paper outlines a static and a dynamic strategy for trading
volatility in stocks and an index. The data is discussed in section three. The results from
the two strategies are presented in section four. Finally, a summary is given in section

five.

2 Trading implied and realized volatility

When taking a position in an option contract you expose yourself to a number of risks,
e.g., the risk of changes in the value of the underlying asset (the realized volatility), the
risk of a change in the expected volatility and the risk of changes in the interest rate.
Using partial derivatives of the Black-Scholes option pricing formula we can isolate
these risk factors. In this study we are particularly interested in three specific risk
factors, namely delta (the first derivative of the option price with respect to the
underlying asset), gamma (the first derivative of delta), and theta (the first derivative of
the option price with respect to time). See Appendix A for a brief presentation of the

partial derivatives.

The core concept in the trading strategies to be tested is to expose ourselves to realized
volatility in two different underlying assets, but to stay both delta and theta neutral. By
taking a long (short) position in options we are exposed positively (negatively) to
realized volatility in the underlying asset. As gamma is the measure of how much delta
will change after a small change in the underlying, a long (short) position will get both a

positive (negative) gamma as well as a positive (negative) delta. Hence, in order to stay
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delta neutral we sell (buy) the underlying at a higher price if the price of the underlying
asset increases. If, on the other hand, the price of the underlying asset decreases we buy
(sell) the underlying asset at a lower price. Or, in other words, we can make a profit on
the movements in the underlying asset if having a long option position, and we make a

loss on the movements if having a short option position.

In building a strategy exposing yourself to realized volatility, but staying both delta and
theta neutral, you need a combination of two (or more) underlying assets. That 1s, you
will take a long position in options in one underlying asset, and a corresponding short
position in another underlying asset. Since you gain on movements in the long position,
you want to stay long in the underlying asset with higher realized volatility, and, hence,
you will short options in the asset with lower realized volatility. That is, you will be
hedging more often the asset in which you are long gamma and receiving a net profit
before transaction costs. The asset in which you are short gamma produces a loss at
every hedge, but these losses are assumed to be less frequent than the profits generated

by the more volatile asset.

Comparing the volatility for stocks and an index, the volatility is in most cases higher in
a single stock than in an index. This is evident both for implied and historical volatility.
This is reasonable since an index has only a systematic risk component, while the stock
has both a non-systematic and a systematic risk component that contributes to the higher
volatility. Stocks have a higher probability for very large daily moves in either direction
due to, e.g., unexpected news. Such news are, e.g., mergers and acquisitions announce-
ments and news about unexpected changes in earnings. The index, however, almost
never does any large daily movements upwards, but at a few occasions there have been

large downward movements.

2.1 The naive, static strategy of gamma hedging

The first strategy to be tested is a simple strategy where we expose ourselves positively

to realized volatility in a stock and negatively to realized volatility in an index. This is a
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static strategy of continuously being long gamma in the stock and short gamma in the
index. The motivation for this strategy is the assumption that the volatility in the stock
is higher than the volatility in the index. Hence, we assume that the gains from
transactions in the stock will more than offset the losses from transactions in the index.
The trading strategy also assumes that the implied volatility is not a correct estimate of

future volatility.

When initialized, the position is delta neutral as we use option straddles. The long and
short gamma positions will be created by buying and selling at-the-money options,
respectively, as at-the-money options have the highest amount of gamma. By using at-
the-money options there is no need to account for any differences in volatility skews

between the assets.?

The asset with the higher implied volatility will also have a higher theta. This means
that the position is not automatically theta neutral by buying volatility in one asset and
selling volatility in another asset. The position is made theta neutral by taking a position
in the index options that equals the amount of theta in the stock options, but with the
opposite signs. That is, we gain time value on the position in the index and loose time
value of corresponding size in the stock. The relationship (TR) between theta in the

stock and in the index can be approximated by

TR = oJ/0;, (1)

where o is the implied volatility in the stock and the index, respectively (see Appendix
A). To make the total position theta neutral, we simply multiply the amount of options
needed in the index by TR. If implied volatility is higher in the stock, we will have
relatively more options in the index as TR > 1 in that case. In order to stay theta neutral,
adjustments have to be made to the option positions. This is because the relationships of

implied volatility varies over time, and, hence, also the theta relationship.

% We disregard the transaction costs that occur when adjusting to keep the option positions at-the-money
as the underlying changes. This is not a critical assumption, since including transaction costs faced by a
market maker will not in any way affect the reported results.
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The outcome of the strategy will be closely related to the actual volatility in the
underlying assets. To obtain a standardized measure of the outcome we calculate the
result of the strategy in terms of volatility points. Movements in the long gamma
position will result in a gain, while the negative gamma position will result in a loss.
The net gain (or loss) from the total position will be the sum of the volatility points from
the long and short gamma position, respectively. Using daily volatility we obtain a daily
profit/loss measured in volatility points. The cumulative sum of these daily volatility

profits/losses will be the total outcome of the strategy.

2.2 The dynamic strategy of gamma hedging

In the static strategy we created a position by buying a straddle in the more volatile asset
(stock) and selling a straddle in the less volatile asset (index). That is, the idea is to be
long gamma in the more volatile asset and short gamma in the other asset, and assuming
that the implied volatility is relatively cheaper in the more volatile asset. In order to take
the idea a step further, we also tested a more dynamic strategy, where the idea is to try
to be long gamma in the asset that has relatively higher volatility, and to be short
gamma in the other asset. That is, the positions will be switched from long gamma in
the stock and short gamma in the index to the reverse at several occasions. The two

assets relative volatility will be used for deciding when to reverse the positions.

In trying to determine which asset’s volatility is relatively cheaper, we use a similar
method to that presented by Tompkins (1994) in a similar context. Tompkins compared
the relationship between the implied volatility of a stock and an index to the relationship
between historical volatilities of the same assets. After multiplying both relationships
with the historical beta of the stock he called these relationships the implied and the
historical R-squared relationships. Let us put the index volatility in the numerator and
the stock volatility in the denominator in these two relationships. If, for example, the
implied R-square relationship is higher than the historical R-squared, it should fall. This
means that the implied volatility of the index should fall relatively to the implied
volatility of the stock. If this hypothesis holds one should buy the implied volatility of
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the stock and sell the implied volatility of the index. If the implied R-squared
relationship falls below the historical R-squared relationship we have a signal to reverse
the position. The R-squared method isolates the partial derivative eta of the Black and
Scholes option pricing formula, which is defined as the derivative of the option price

with respect to changes in the implied volatility.

To form a dynamic strategy we use historical volatility and gamma relationships
between the index and the stock in order to decide in which asset to be long and short
gamma, respectively. We first estimate the relationship of the historical volatility
between the two assets (VR), where the standard deviation of the stock is in the

denominator and the standard deviation of the index is in the numerator.

VR, = 6/0;. (2)

This relationship will be greater than one under the assumption that the historical
volatility of the stock is higher than that of the index. The historical volatility is
estimated using daily observations. The next step is to estimate the relationship between

the gamma in the index and the stock. The gamma relationship (GR) is

GR, =TT, (3)

where I is gamma for the index and the stock, respectively.

As shown in Appendix A there is an inverse relationship between implied volatility and
gamma. If historical volatility correlates with implied volatility, then VR will correlate
with GR. These relationships seem to correlate positively in the medium term with both

relationships greater than 1 at most occasions.

The GR is made theta neutral by dividing it by the relationship between the theta of both

assets, which results in the theta neutral gamma relationship (TGR),

TGR, = T/Ts * 0646; . 4)
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The relationships VR and TGR are both greater than 1 most of the time as shown in
Figure 1. The relationships tend to follow each other in the long term, but not on a daily
basis. Daily (0,13) and weekly (0,11) correlation is low, but monthly correlation (0,50)
is significantly higher.

As with the static strategy, the initial position is delta neutral as we use option straddles
to take long and short gamma positions by buying and selling at-the-money options,
respectively. Initially, we buy a straddle in the stock, and sell a straddle in the index.
The position is made theta neutral by taking a position in the index options that equals

the amount of theta in the stock options, but with the opposite signs.

W1 RS VA V. Y
. WA N S b

==TG ——VR Garman & Klass
R

Figure 1. The relationship of the historical volatility (VR Garman&KIlass) and the theta
neutral gamma reletionship (TG) for Deutsche Telekom and the index ODAX seem to
correlate under weekly or monthly periods.

Assuming that both the actual and the implied volatility in both stocks and the index is
mean reverting, also the relationship between volatility in a stock and the index should
be mean reverting. Hence, since the gamma relationship can be approximated by the

implied volatility relationship, deviation from a long-term mean will produce signals
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about which assets volatility is relatively speaking cheaper. That is, when the actual
volatility relationship deviates from the gamma relationship we expect the relationship
to return to its long-term relationship, and, hence, get signals about what position to take

in gamma in the two assets.

The strategy can be visualized by plotting the two relationships, VR and TGR, and their
daily changes. When the two lines crosses we get signals to reverse the position, that is,
to change from a long to a short gamma position in the stock and visa versa for the

index.

3 The data

Estlander & Ronnlund Ab, operating as an equity options market maker on, e.g., the
German market, has kindly provided historical data, including their estimates of implied
volatility, used in this study. The price data is from major stocks traded on the XETRA
in Germany in late 1990s. For the estimation of the actual volatility, daily open-high-
low-close prices are used for the dividend-adjusted ODAX stock index and eight stocks
with a high liquidity in both stocks and in option contracts. These stocks are Basf,
Bayer, CommerzBank, Daimler-Chrysler (formerly Daimler-Benz), Deutsche Bank,
Deutsche Telekom, Siemens and Volkswagen. The main period used is from January 2,
1997, to September 21, 1998. For one stock, Volkswagen, we also used data for a longer
period, starting at August 19, 1991.

The implied volatilities are from options traded on EUREX with maturities ranging
from 14-46 days. We always used the option series with shortest maturity, but switched
to the next option series when the series with maturity closest to expiration had 14 days
left until expiration. Implied volatilities were taken from the market marker’s estimates
of the implied volatility of at-the-money options half an hour before close each day.
These estimates are the market maker’s view of the markets implied volatility within the
range of implied volatilities iterated from the bid and ask prices of the options. The

trader’s own opinion should only matter with outliers, but as we are using at-the-money
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volatilities the frequency of outliers is minimal. The market maker quotes option prices
based on these volatilities with a spread, which is altered in either direction according to
his portfolio. The volatility estimates are not, however, altered to suit his portfolio, but
these estimates are changed only when there is a change in the market’s overall pricing
of volatility. By using these estimates we do not have problems with non-trading or

non-synchronized trading.

Options on ODAX are European-style options and on the stocks American-style
options. Implied volatilities for the stocks are adjusted for the expected dividends. The
average time to maturity of the options was 28.3 days. See Table 1 for descriptive

statistics of the data used.

Table 1. Statistical properties of the index and the stocks in the data set. The data
consists of daily stock returns with N observations. DAX is the index, BAS is Basf,
BAY is Bayer, CBK is Commerzbank, DBK is Deutsche Bank, DCX is Daimler-
Chrysler, DTE is Deutsche Telekom, SIE is Siemens and VOW is Volkswagen.

N  average minimum maximum st.dev. kurtosis skewness

DAX 423 0,0013 -0,0458 0,0432 0,0123  1,4608  -0,3855
BAS 332 0,0005 -0,0571 0,0977 0,0199 1,7190 0,3159
BAY 214 0,0004 -0,0685 0,0745  0,0207 11,0924 0,2964
CBK 215 -0,0006 -0,0524 0,0636 0,0196 0,1316 0,0224
DBK 421 0,0011 -0,0756 0,0745 0,0208 11,1536  -0,0479
DCX 423 0,0006 -0,0989 0,0805 0,0202  2,2499  -0,3013
DTE 367 0,0011 -0,0588 0,0716  0,0214  0,7981 0,2623
SIE 422 0,0006 -0,0939 0,0730 0,0167  3,0680  -0,1604

VOW 420 0,0017 -0,0851 0,0941  0,0208  2,8076 0,1062
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Volatility is often estimated using daily closing prices. We compute the standard
deviation of the differences between the logarithms of closing prices as one measure of

volatility.
o= 1/(n-1)3(xi - x))*0,5 (5)

It has, however, been argued in the financial literature that improved stock return
volatility measures can be obtained by using open, high and low prices in addition to
closing prices. Parkinson (1980) showed that using high and low prices is more reliable
than using closing prices for volatility estimation. Garman and Klass (1980) showed
that including closing prices to high and low prices further improves the efficiency of
the volatility estimator. If trading is not continuous, including opening prices would
increase efficiency a little further. In this paper we use the model presented by Garman
and Klass as an alternative measure of volatility. This measure is expected to account

for intraday volatility.
0% Gex = 0,511(H; - L) - 0,019[Ci(H; - Lj) - 2 CiL;] - 0,383C3, (6)

where C, H and L are the natural logarithms (In) of the close, high and low prices,
respectively. These more efficient measures are downward biased. Since we are dealing
with relationships between the stock and the index, this will be of little importance as

long as the bias is of approximately the same magnitude in both assets.

If the position is hedged once a day at closing prices or less frequently then the standard
deviation of daily closing returns is an appropriate measure of volatility. A gamma
hedger may also be a day trader who is exposed to volatility within trading days.
Assuming more frequent hedging, intraday volatility is neglected when using the
standard deviation calculated from closing prices. Hence, the proper method for
volatility estimation depends on the trader’s hedging frequency and we are therefore

using two different measures of volatility in this paper.
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The two trading strategies, the static and the dynamic strategy, are evaluated using data
for eight individual stocks versus an index. If the market constantly prices volatility
correctly, or if the mispricing is random, neither of the two strategies is expected to
generate a trading profit. The profit or loss for the strategy is calculated as a cumulative

standardized measure over the test period; cumulative volatility points.

4.1  Evaluation of the static strategy

In Table 2 we present the profit in volatility points for being long gamma in a stock and
gamma short in an index. The results are calculated using two different hedging
strategies, daily and intradaily hedging, presented by two different measures of
volatility. We calculate the profit in volatility points as a measure of the profitability of
the strategy when hedging is supposed to occur at some predetermined point in order to
stay delta neutral. This point is reached when the delta in percentage in either asset
reaches the predetermined value. This value of delta measured in percentage is the same

in both assets and equal to the predetermined point of hedging.

We do not explicitly test which hedging frequency would give the largest profit, but
some preliminary simulation suggests that too frequent or to infrequent hedging can
produce poor results. There is an optimal hedging point, which most likely varies under

different regimes of market activity.

From Table 2 it is obvious that the profit and loss differs substantially for the two
different measures of volatility. Estimating volatility as the standard deviation of daily
returns, corresponding to hedging at the close of the market, produces mixed results.
Hedging at closing prices produces losses more often than profits for six stocks out of
eight. In general, using standard deviation as the measure of volatility the strategy yield
a loss during more than 50 % of the days. However, at the end of the period the

cumulative profit is still positive for six out of eight stocks.
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Table 2. The result of the theta neutral gamma hedging.

Actual volatility points accumulated with the static strategy of continuously being long
gamma in the stock and short gamma in the index 2.1.1997-21.9.1998. CVP stands for
cumulative volatility profit and PPD stands for percentage profitable days.The volatility
was estimated as the standard deviation of closing prices and using the Garman &
Klass’ method. BAS is Basf, BAY is Bayer, CBK is Commerzbank, DBK is Deutsche
Bank, DCX is Daimler-Chrysler, DTE is Deutsche Telekom, SIE is Siemens and VOW
is Volkswagen.

Standard deviation Garman & Klass

CvP PPD Cvp PPD
BAS 75% 47,1%  535%  734%
BAY 510%  48,6% 349% 68,1 %
CBK -16,0%  479%  257% 62,1 %
DBK 51%  459%  389%  592%
DCX -11,8 % 50,2 % 184%  53,1%
DTE 242%  48,1%  89,1%  72,5%
SIE 425%  504%  640% 659 %
VOW 387%  48,0%  61,5%  63,3%

Using the Garman and Klass volatility estimator produces profits most of the time in
this strategy, with profitable days ranging from 53 % and 73 % for the stocks included
in the sample. When losses occurred, they were small but could persist for several days.

However, the cumulative profit for the entire period is positive for every stock.

Of the two measures of volatility, the Garman and Klass volatility estimator is
considered to represent the intraday volatility which best corresponds to the volatility a
gamma hedger is exposed to. This volatility estimator is to some extent used by day
traders and can be considered to be a more suitable estimate of volatility in gamma

hedging.

We also tested the strategy for a longer period, using daily data for one stock,
Volkswagen, versus the index for the time period August, 1991 - September, 1998. In

this, we capture two regimes of volatility. The first part of the period is characterized by
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low volatility, while the second part is a high volatility period. The results for the longer

period are presented in Table 3.

Table 3. The result of theta neutral gamma hedging on a longer period.

Actual volatility points accumulated from being long gamma in Volkswagen and short
gamma in the index 19.8.1991-21.9.1998. CVP stands for cumulative volatility profits
and PPD stands for percentage profitable days.

standard deviation = Garman & Klass
CVP PPD CVP PPD

VOW 722%  48,7% 1228 % 58,9 %

The longer period is almost five times as long as the shorter period. However, we only
have a cumulative profit of twice as much for Volkswagen during the entire period
compared to the profit accumulated during the shorter period. This may be due to the
higher volatility during the shorter period. To illustrate, the implied volatility in the
index was on average 17 % during the entire period compared to 24 % during the
shorter period. The implied volatility in Volkswagen was on average 27 % during the

entire period compared to 37 % during the last 20 months.

4.2 Evaluation of the dynamic strategy

The average time to maturity for the options used is 28.3 days, which justifies
calculating the actual volatility as a rolling window for a period of 30 days. We also
tested using periods of 15 and 45 days for estimating the actual volatility relationship
(VR), but the results are similar to the ones obtained using a period of 30 days. Hence,

only the results using 30 days are reported here.

In the dynamic strategy we use the relationship between the historical volatility for the
stock and for the index, the volatility relationship (VR), and a theta adjusted relationship
between gamma for the two assets (TGR), in order to obtain signals for when to reverse

positions. We try to optimize the parameters indicating how much the relationships
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between VR and TGR should differ after a crossing has occurred before we reverse the
position. We assume the strategy to be such that you always have a position, i.e., we try
to estimate the optimal level for switching the position. The main idea is, however, that
when VR crosses TGR from below we switch to a long gamma position in the index
and a short gamma position in the stock. Hence, this indicates that we expect the gamma
to become undervalued in the index relative to that of the stock. With this position we
expect to hedge more in the index than in the stock, producing a net profit of the
cumulative difference between realized volatility in the index and the stock. When VR

crosses TGR from above we reverse the position.

The optimization maximizes the cumulative profit in volatility points, giving us
indication of when to switch the position. Using these trading signals we estimate daily
the actual volatility in the long position and subtract the actual volatility in the short
position. To exemplify, we have the cumulative profit for Deutsche Bank in Figure 2,
where we have used Garman and Klass volatility estimator for estimating the historical
volatility relationship VR and the daily realized volatility. The figure also shows the
static strategy of continuously being long gamma in the stock and short gamma in the
index. For Deutsche Bank we received 59 signals to reverse the position during the
period 21.4.1997-21.9.1998. During some periods we received signals very frequently
and the strategy performed quite badly during these periods. There were also a few
longer periods with no trading signals at all. These periods accumulated much larger

profits in general. We therefore conclude that the frequent signals were mainly noise.

For the other stocks the results were quite similar when using the intraday estimator of
volatility. When calculating the profit from the standard deviation of closing prices the

results were inconsistent.

The optimization shows that neither of the two volatility relationships can give signals
that can produce a switching pattern that is more profitable than the static strategy,

which can be viewed as a benchmark.
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Figure 2. The profit in volatility points from theta neutral gamma hedging between
Deutsche Bank and the index ODAX where the volatility relationship is estimated by
Garman & Klass’ model. The bold curve represents the cumulative profit in volatility
points using the dynamic strategy where the position is adjusted for every crossing
between the volatility and gamma relationships. The other curve represents the profit
from the static strategy of being continuously long gamma in the stock and short gamma
in the index.

The static strategy of being long gamma in the stock and short gamma in the index is
generally better than the strategy using trading signals from the relationship between
VR and TGR.

The variation in the theta relationship follows the gamma relationship. When the TGR is
extremely low, so is also the theta relationship with a value of approximately 1. This
means that we will have a position with initially the same amount of both underlying
assets, which gives us a position with relatively low risk as both assets are expected to
move in the same direction by the same amount. In the other extreme situation, when
TGR is much higher than VR, we have a theta relationship of approximately 2. This
means that we have a position in the underlying index that is twice as much as the

position in the stock. The downside risk is then large in the index while the upside risk
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is large in the stock, which is the opposite risks of what we expect a practitioner to

prefer.

4.3 Discussion of the results

The results obtained have been calculated under the assumption of a constant exposure
to gamma during the duration of the position. However, this is not likely to be the case
when trading options, as gamma is in particular a function of the underlying, time to
maturity and the implied volatility level. In order to keep gamma constant the trader
would need to trade options whenever the underlying changes or as time lapses. This

would probably increase transaction costs more than the advantage obtained.

This problem can be partly eliminated by using options with longer time to maturity.
This, on the other hand, would increase the windfall profit/loss from changes in the
implied volatility level. In conclusion, the results obtained are fairly satisfactory and
shows that under periods of higher volatility it is also profitable to be long volatility in

stocks.

5 Summary and conclusions

In this paper we test the profitability of trading realized volatility in major stocks and
the index on the German market. Exposure to realized volatility is obtained by buying

and selling options on the stocks and the index, respectively.

As a first step we test a strategy of continuously being long gamma in a stock and short
gamma in the index. Calculating the daily profit and loss as the difference in volatility
points between the stock and the index, we find that using an intraday measure of

volatility the strategy is profitable for all stocks included in our sample.
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In an attempt to improve this static strategy we also test a strategy of switching between
long and short gamma in the two assets. To decide upon when to switch the position,
relationships between historical volatility and gamma of the stock and the index are
used. When historical volatility in the stock is high in relation to the historical volatility
in the index, compared to the relationship in gamma, a long gamma position in the stock

is entered and a short position in the index.

The results from using the dynamic switching strategy were mixed. We are able to
obtain a profit using this dynamic strategy, but the profit is not in any cases above that
of the benchmark of continuously being long gamma in the stock and short gamma in

the index.
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Appendix A

We use Black and Scholes (1973) option pricing model throughout this paper and

compute partial derivatives of their equation. Define A as the derivative of the option

price C with respect to the underlying asset S. Delta is then defined as

oC
A=—=N({
EXY ),
where
p _In(S/X)+(r+0’/2)t
| =

ot

and N(d;) is the standard normal cumulative distribution of d; with strike price X,
interest rate r, volatility o and time to maturity ¢. The delta in (A1) tells us how much a
move in the underlying is affecting the value of the option position. Define gamma I as
the second derivative of the option price with respect to the underlying asset. Then the

formula

_9°C _ N'(d,
8S?  Solt

where

1 2
Np(d ) = ___e—d| /2’
1 N2
tells us how much of the underlying is needed to hedge the position after a move in the
underlying. Gamma gives the change of the delta with a small change in the underlying.
Define theta 0 as the derivative of the option price with respect to time. The formula for

an option’s time decay is
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where

d, =d, - ot.

Approximations to the gamma and theta relationships

The gamma relationship between the index and stock options can be approximated by

the implied volatility relationship between ditto.

as time until maturity is the same, the underlyings are standardized for comparability
and N’(d1) is approximately the same for both assets at-the-money even with different

volatilities.

It can also be shown that the theta relationship is approximately the inverse of the

gamma relationship

Nl
LI VLZRg Yo R

24t S,N'(d g
_&_rXie'nN(dz)i 7

Wi




ACTA WASAENSIA 59
References

Andersson, G. (1995). Volatility Forecasting and Efficiency of the Swedish Call Options
Market. Ph.D. thesis from Handelshogskolan vid Goteborgs universitet.
Goteborg: Kompendiet.

Black, F. & M. Scholes (1973). The pricing of options and other corporate liabilities.
Journal of Political Economy 81, 637—659.

Beckers, S. (1983). Variance of security returns based on high, low and closing prices.
Journal of Business 56, 97-112.

Dubofsky, D. (1992). Options and Financial Futures — Valuation and Uses. New York:
McGraw-Hill Inc.

Garman, M. & M. Klass (1980). On the estimation of security price volatilities from
historical data. Journal of Business 53, 67-78.

Hull, J. (1989). Options, Futures and Other Derivative Securities. New Jersey: Prentice-
Hall Inc.

Jiang, L. & L. Kryzanowski (1997). Trading activity, quoted liquidity and stock
volatility. Multinational Financial Journal 1, 199-227.

Lamoureux, C. & W. Lastrapes (1993). Forecasting stock return variance: Toward an
understanding of stochastic implied volatilities. Rewiew of Financial Studies 3,

293-326.

Merton, R. (1973). Theory of Rational Option Pricing. Bell Journal of Economics and
Management Science 4, 141-183.

Neftci, S. (1996). Mathematics of Financial Derivatives. California: Academic Press.

Parkinson, M. (1980). The random walk problem: The extreme value method for
estimating the variance of the displacement. Journal of Business 53, 61-65.

Tompkins, R. (1994). Options Explained’. Hants: Macmillan.

Watsham, T. & K. Parramore (1997). Quantitative Methods in Finance. London:
International Thomson Business Press.






ACTA WASAENSIA

Empirical evidence on the relationship between qualified audit reports

and stock prices

Kim Ittonen

Dedicated to Paavo Yli-Olli on the occasion of his 60th birthday

Abstract

Ittonen, Kim (2007). Empirical evidence on the relationship between qualified audit
reports and stock prices. In: Contributions to Accounting and Finance. Essays in
Honour of Professor Paavo Yli-Olli. Acta wasaensia No. 173, 61-71. Eds Timo
Rothovius and Jussi Nikkinen.

This paper examines the relationship between qualified audit reports and stock prices.
Previous literature has discussed the puzzle of the identification of the correct event date
when analyzing the impact of audit reports on stock prices. In this study it is
hypothesized that there is a negative stock market reaction to qualified audit reports on
the day of the audit report. To empirically test the hypothesis, abnormal stock returns on
the qualified audit report dates are analyzed for 357 US-listed companies. The results of
the study provide some evidence of statistically significant abnormal returns to qualified
audit reports in the audit report date event window. These findings indicate that the
audit report date could be the answer to the event date puzzle and that qualified audit
reports contain relevant information for investors.

Kim Ittonen, University of Vaasa, Department of Accounting and Finance, P.O. Box
700, FI-65101 Vaasa, Finland.
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1. Introduction

The responsibility of auditors is to assess the client’s financial statements and financial
position. If the financial statement fails to give a true and fair view of the auditee or
uncertainties about the future exist, the duty of the auditors is to disclose missing

information or emphasize information included in the financial statements. Empirical
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evidence that such a disclosure, the qualified audit report, affects investment decisions
is mixed. Whereas some studies report significant share price adjustments to modified
audit report announcements (eg. Firth 1978, Chow and Rice 1982, Choi and Jeter 1992,
Chen and Church 1996, Carlson, Glenzen and Benefield 1998, Chen, Su and Zhao
2000, Soltani 2000, Taffler, Lu and Kausar 2004) others do not detect such a reaction
(Baskin 1972, Alderman 1977, Davis 1982, Elliot 1982, Dodd, Dopuch, Holthausen and
Leftwich 1984, Ameen, Chan and Guffey 1994 and Martinez, Martinez and Benau
2004). Martinez et al. (2004) underlines based on their review, that research on
information content of audit reports has suffered from methodological weaknesses in
the early studies while the identification of the correct event date has been a major

concern in later studies.

The purpose of this study is to investigate the event day puzzle that has been discussed
in the literature. In this study we suggest that the audit report date could be the first day
in which trading takes place after the audit report information release. It is hypothesized
that there is a negative abnormal stock price reaction to the audit report. The mixed
results from previous studies have shown that in able to measure properly the stock

market reaction, it is essential to recognize the correct event day.

This study contributes to previous literature by attempting to solve the event day puzzle
associated with studying audit reports and stock market reactions. Crashwell (1985)
concluded his analysis that the event day problem could be a possible reason for
heterogeneous results concerning the relationship between qualified audit reports and
stock prices. Since Crashwell (1985) many studies have most commonly still used the
day of annual report announcements as the event day (eg. Chen et al. 2000) but some
have also reported experiments with alternative dates, eg. Soltani (2000) used three
experimental event days: (i) date of the auditor’s signature on the audit report, (ii) 15
days before the day of the general annual meeting, and (iii) average between auditors

signature and 15 days before the general annual meeting. .

The results of this study may have important implications for academic research. The

relationship between audit reports and stock returns has been a subject of research for
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nearly 30 years, but still no final conclusion has been done. The event day puzzle that
this research focuses on is one problem that has been identified in this stream of

research.

The remainder of the paper is organized as follows. The following section discusses the
relationship between stock market reactions and qualified audit reports. Section 3
describes the data and methodos used. The empirical results are presented in Section 4.

Section 5 summarizes the findings of the study.

2. Modified audit reports and stock market reactions

Considerable evidence exists supporting the simultaneous or delayed correlation
between earnings information and stock price changes (Ball and Brown 1968; Bernard
and Thomas 1989). However, as Lev (1989) reported, earnings explain only a fraction
of the change in returns at the earnings announcement date. Due to this, accounting
researchers have explored market reactions with other financial information (Ou and
Penman 1989; Livnat and Zarowin 1990; Sloan 1996). One such source of information
is the audit report. Audit reports have the potential to change the market responsiveness
to earnings by adding (reducing) noise or reducing (increasing) the persistency of

reported earnings (Choi et al. 1992).

Crashwell (1985) concluded his review that “because the evidence is contradictory and
inconsistent, it is not possible to make general statements about the information content
of audit qualifications”. Several studies have been done since this conclusion, but nearly
two decades later Martinez et al. (2004) conclude their review that research has still not
provided any absolutely conclusive results. They also propose that the market is able to
anticipate the information disclosed in an audit report before it becomes public and thus
the information is already discounted into the stock prices when it arrives (Martinez et

al. 2004).
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A wide range of recent studies have considerable effort on trying to identify the date
when the investors had knowledge of the auditors’ report. Dodd et al. (1984) devoted
attention to analyze the announcement date of the audit qualification. Based on their
investigation they decided to focus on the announcement of the 10-k or annual report.
Dopuch, Holthausen and Leftwich (1986) found evidence of a significant negative stock
market reaction to media disclosures of qualified audit reports. Chen et. al (1996)
investigated the association between going concern audit reports and market’s reaction
to bankruptcy filings. The results indicated that going concern audit reports contains
information that is useful in predicting bankruptcy. Carlson et al. (1998) used a matched
pair -method to analyze differences in stock market performance of firms receiving
going concern audit report and firms with no going concern audit report. They found
significant differences in mean stock returns for the two groups. Soltani (2000)
presented significant negative abnormal returns for French firms around the estimated
announcement dates of audit reports. Soltani (2000) defined the event date as the
fifteenth day before the annual general meeting of each company. Martinez et al. (2004)
used the earlier of the two dates; the fifteenth day before the annual general meeting or
the date when the Spanish Stock Exchange Commission makes the financial statement
and audit report available. They found that qualified audit reports have no information

value for investors.

A qualified audit report may contain information that shifts owners’ perceptions of a
firm’s risk and therefore decreases owners’ expectations of future cash flows and stock
performance. By conveying incremental information to the financial statement users the
issuance of a qualified audit report is likely to have a negative effect on that firm’s stock

price. (Carlson et al. 1998)

Based on the previous literature, it is hypothesized that:

H1: There is a negative relationship between qualified audit reports and abnormal stock

returns surrounding the audit report date
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The choice of this date is based on the previous literature. However, previous studies
have not reported any results regarding this event date. In this study we consider the
audit report date (i.e. the date typed by the auditor on the audit report) to be the first
possible day when trade takes place after the auditor has signed the audit report. Here
we do not take into consideration how the audit report becomes public, we just assume

that the information becomes public on that day.

3. Data and method

The sample consists of firms listed in the US stock markets. A search in the Thomson
Financial database identified 636 firms that received a first time qualified audit report
from financial years ending 2002-2005. After excluding firms in the financial services
industry the audit reports for 388 firms are located from public sources. The final
sample consists of 317 firms with a first time qualified audit report and stock price data
available. First time qualified audit report is defined in this study as the qualified audit
report from a period with the previous period being unqualified. The qualified audit
reports and audit report dates are searched from the SEC Edgar database. Thomson

Financial database contains the information needed for estimating the abnormal returns.

Table 1. Number of audit reports during the period of study (2002-2005)

Audit report dated Number of Qualifications
2002 82
2003 140
2004 69
2005 53
2006 13

Number of observations 357
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Table 2.  Descriptive statistics of abnormal returns in periods [-1, 0, +1]

Panel A. Abnormal

Returns
Mean Median Maximum Minimum  Std. Dev. Skewness Kurtosis
-1 -0.008 0.000 0.833 -1.082 0.119 -0.854 36.600
0 -0.001 0.001 0.707 -0.679 0.109 -0.006 18.700
+1 0.005 0.002 1.109 -0.283 0.107 4.146 39.200
CAR [-1,+1} -0.003 -0.002 0.933 -0.689 0.166 0.862 11.360

Panel B. Abnormal returns - Extreme observations rounded up

Mean Median Maximum Minimum  Std. Dev. Skewness Kurtosis

-1 -0.001 0.001 0.198 -0.186 0.066 0.146 5.831

0 0.000 0.002 0.198 -0.186 0.068 0.178 5.259

+1  -0.006 -0.002 0.198 -0.186 0.095 0.182 3.062
CAR[-1,+1] -0.006 0.000 0.198 -0.186 0.067 0.178 5.315

Panel C. Abnormal returns — Extreme observations rounded up

Mean Median Maximum Minimum  Std. Dev. Skewness Kurtosis

-1 -0.008 0.000 0.834 -1.082 0.119 -0.854 36.600

0 -0.001 0.001 0.707 -0.679 0.109 -0.006 18.700

+1 0.005 0.002 1.109 -0.284 0.107 4.146 39.200

CAR [-1,+1]  -0.009 -0.002 0.100 -0.123 0.069 -0.091 2.147
Number of

observations: 357

Panel B. Observations over two standard deviations away from the mean rounded up to the value at the
limit

Panel C. The highest and lowest 5% of the observations rounded up to the value at the limit

Abnormal returns, are defined as the market model daily abnormal returns (AR), with
the event date being the audit report date and market return the return of the Russell
3000 Index. The parameters for the market model are estimated for each firm using

daily stock returns for the previous 200-days period.

AR =R — (0t + Bi Rm,) (1)

Where:
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AR; = Abnormal return for firm i at time t
R, = Return for firm i at time t

R, = Return of the market at time t

The standard t-statistic is applied to test the hypothesis whether the mean of the

abnormal returns in the event window is different from zero.

4. Results

Table 3 presents the results of the empirical analysis. Results are reported for abnormal
stock returns in periods [-1], [0], [+1] and cumulative abnormal stock returns for period
[-1, +1]. In Panel A the mean abnormal returns are negative, except in period [+1].
However the abnormal returns are very moderate (<1 percent) and the results from the t-
statistic are statistically insignificant. Nevertheless, in Panel B, where extreme outliers
are identified as those over two standard deviations away from the mean, the result from
t-statistic in period [-1] is statistically significant. This indicates that a significant
abnormal stock reaction can be found one day before the auditor signs the qualified
audit report. Finally, in Panel C, where the highest and lowest 5% of the abnormal
returns are smoothed, the mean abnormal returns in different periods are identical in
nature to Panel A and Panel B, but here also the cumulative abnormal returns for period

[-1, +1] statistically differ from zero.

In general, the results indicate that there is some evidence in this sample of a
relationship between abnormal stock returns and qualified audit reports in the period
surrounding the audit report date. As previously discussed, identifying the first day trade
takes place after the audit report information becomes available is one of the most
important problems that this field of research has to deal with. In this study we assume
that the information from the audit report becomes available the same day as the auditor
signs the document. How this information is transferred to the markets is not an issue in

this study.



68 ACTA WASAENSIA

Table 3. Abnormal stock returns around the event date

Period Mean abnormal return T-test

Panel A. Abnormal Returns

-1 -0.00811 (1.29)

0 -0.00065 (0.11)

+1 0.00549 (0.96)

CAR [-1, +1] -0.00290 (0.09)

Panel B. Abnormal returns - Extreme outliers excluded

-1 -0.00647 (1.83)  *
0 -0.00095 (0.27)
+1 0.00005 (0.01)
CAR [-1, +1] -0.00582 (1.15)

Panel C. Abnormal returns - Outliers excluded

-1 -0.00811 (2.76)  **
0 -0.00065 (0.98)
+1 0.00549 (0.78)
CAR [-1, +1] -0.00897 (2.45)  **

Number of observations: 357

** Statistically significant at the 5% level,
* Statistically significant at the 10% level

Panel B. Observations over two standard deviations away from the mean rounded up to
the value at the limit
Panel C. The highest and lowest 5% of the observations rounded up to the value at the limit

These results presented in this study give some support to the presented hypotheses. In
particular, after evening up the most extreme observations there is an indication of a
significant negative stock market reaction one day before the signing of the qualified
audit report and some evidence of a reaction in the three day period surrounding the
event day, when smoothing more of the extreme observations (Panel C of Table 3).
These results contribute to the previous literature, specially those of Soltani (2000), but
also others putting effort on solving the event day puzzle (eg. Dodd et. al 1984,
Martinez et al. 2004).
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5. Conclusions

This paper investigates whether there is a relationship between qualified audit reports
and stock market reactions. The main purpose is to find new evidence to the event day
puzzle brought up in previous studies. Based on previous literature it is hypothesized
that there is a negative relationship between qualified audit reports and abnormal stock

market returns surrounding the audit report date.

Since the 1980’s several studies have focused on identifying the appropriate event day,
i.e. the first day stock market activities take place after a qualified audit report.
However, the results from a wide range of different event windows are inconclusive.
This can mean that the event period has not been identified or that the audit report is of

no value to the investors.

To empirically test the hypothesis, abnormal returns surrounding the event day (audit
report date) are estimated using the market model. The statistical significance of the
abnormal returns is tested using the standard t-statistic. The findings of this study give
weak support to the hypothesis. After smoothing extreme observations in the sample we
find significant abnormal returns the day before the auditor dates the audit report.
Additionally, we find significant results in the cumulative abnormal returns for the

three-day period surrounding the audit report date.

These results suggest, at least to some extent, that stock price adjustment to the qualified
audit report information can be observed around the audit report date. These results
contribute to several studies. Audit report date as the event date has been used by
Soltani (2000), but the results of that particular analysis were insignificant. Soltani
(2000) and Martinez et al. (2004) used an estimation of 15 days before the annual
general meeting as an experimental event date in the examination of French (significant
negative abnormal returns) and Spanish (insignificant returns) markets. Others, eg.
Chen et al. (2000), have used the announcement of the annual report as the event day for
audit reports. However, the results from this study would indicate that the first day of

trading after the audit report is earlier than identified in any of the previous studies.
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How the information is transferred to the markets at this time is unclear, but the findings

could also be an indication of insider activity.
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Johdanto

Ténd paivdnd sekd tilintarkastuksen ettd sisdisen tarkastuksen tehtdvdt ovat valtavien
muutospaineiden kohteena. Molemmille ammattikunnille asetetut vaatimukset ovat
lisdéintyneet ja monipuolistuneet monella tavoin. Ammattitaidon hankkiminen, yllapita-
minen ja kehittiminen vaatii yhd suurempia panostuksia yritystoiminnan monimutkais-
tuessa ja kansainvilistyessd. Aikaisempaan petosten ja virheiden etsintdén perustuvaan
tarkastukseen on noussut aivan uusia elementtejd. Tallaisia elementtejd ovat esimerkiksi
yrityksen arvonmdiritys, tilintarkastettavan yrityksen koti- ja ulkomaanmarkkinoiden
tunteminen, kilpailutilanteen ja riskien arviointi ja tulevaisuudennidkymien realistinen

kartoitus.

Huolimatta kasvaneesta vaatimustasosta tarkastuksen ammattikuntia kohtaan voitaneen
todeta, ettd timén pdivin tarkastusmaailmassa vellovat ilmidt ja vaatimukset eivit ole
ainutkertaisia. Itse asiassa tarkastuksen historiassa, kuten monessa muussakin yleis-
maailmallisessa ilmidssd, on ndhtdvissd syklejd, jotka tuntuvat seuraavan toisiaan,
vililld hiipuvan ja sitten taas voimistuvan. Mielenkiintoista on huomata, ettd jotkin tind
piivind pohdittavat kysymykset ovat olleet esilld jo 5000 vuotta sitten, tosin eri

nimilld. Katsaus tarkastuksen historiaan valottaakin tdhan paivdan johtanutta kehitysté.

Tilintarkastuksen ja sisiisen tarkastuksen yhteinen historia: tarkastus

Tilintarkastus ja sisdinen tarkastus toimivat historiansa alkuvaiheessa samalla yhteiselld
nimikkeelld tarkastus (auditing). Yli 5 000 vuotta sitten, 3 000 vuotta ennen ajanlaskun
alkua ensimmiiset tunnetut kirjoitetut merkit tehtiin kahdessa eri paikassa suunnilleen
samanaikaisesti. Ndméa kirjoitetut merkit liittyivdt kaupankdyntiin ja huomattava osa
niistd sisilsi numeerista tietoa. Muinaisessa Mesopotamian laaksossa, nykyisen Irakin
alueella ja toisaalta Egyptissd oli syntynyt kukoistavat sivilisaatiot ja ndiltd ajoilta on
periisin vanhimmat tunnetut merkinnt liiketoimista. Tuonaikainen Hammurabin laki
sditi kaikille tutun ”silmi silmistd, hammas hampaasta” -momentin liséksi kirjoitetussa

muodossaan kaupanharjoittajan ja hdnen agenttinsa vélisestd suhteesta.
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Tarkastuksen voidaankin nihdd syntyneen ja kulkeneen kisi kéddessd laskentatoimen
kanssa. Nykypdivdn tarkastajan ja kirjanpitdjan edeltdjd oli tuolloin toimiva kirjuri,
jonka ammatti oli erittdin arvostettu ja kadehdittu. Kirjurit liikkuivat temppeleissd,
palatseissa ja kaupungin porteilla valmiina laatimaan lain kirjaimen tdyttavid kauppa-
sopimuksia asiakkaidensa vilille. Tdmén pdivan kdytdnndistd poiketen sopimukset laa-
dittiin kdyttden savea, josta muotoiltiin sopivan mallinen sopimus. Kirjurin tehtédvini oli
kirjata saveen kauppaosapuolten nimet, myyty tavara, kauppahinta ja muut mahdolliset
ehdot. Puumerkkien jilkeen sopimus sai kuivua auringossa tai, erittdin tirkeiden

kauppojen ollessa Kyseessd, savilaatta poltettiin tiilenpolttouunissa.

Kirjureilla oli tarkastustehtdvissd erityisid kirjurien esimiehid. Egyptissd faarao piti
tarkastusta erittdin tdrkednd ja jokaisella majesteetillisella kauppahuoneella oli kaksi
tarkastajaa. Ensimmdinen laski tavarat kun ne tuotiin sisdéin kauppahuoneeseen ja toinen
laski ne pois vietdessd. Kirjurien esimies vertasi tdmén jilkeen molempia laskutoimi-
tuksia, ja jos ne erosivat toisistaan, molemmat tarkastajat surmattiin. Tarkastajan

ammatti on siten vanhempi kuin suhteellisen nuori kristinuskomme.

Muinaisten roomalaisten valtakausi oli noin 500 vuotta ennen ajanlaskun alkua ja saman
verran sen jilkeen. Muinaisessa Rooman valtakunnassa paéllikéilld oli hallussaan hal-
litsijalle kuuluvia varoja, joilla he ylldpitivit esimerkiksi sotajoukkoja. Tietyin viliajoin
he selvittivdt julkisesti suullisesti kuluneen ajanjakson tulot ja menot. Tarkastus oli
suhteellisen ongelmatonta sen ajan mittapuun mukaan, silld jos epdily tilien védriste-
lystd syntyi, epiiltyd voitiin kiduttaa kunnes totuus tuli ilmi. Téstd suullisesta selvityk-
sestd syntyi englannin kieleen sana audit, tarkastus, joka latinaksi merkitsee “hén

kuulee”.

Muinaisissa kulttuureissa kuten Egyptissd, Kreikassa ja Roomassa kirjanpito ja nume-
roiden hyddyntiminen ei niinkdan pyrkinyt hallitsijan omaisuuden kartuttamiseen ja sen
jarkevdédn hoitamiseen vaan toimi lahinnd yksinkertaisena muistiinpanovilineend kaup-
piasosapuolten vililld. Niihin kulttuureihin ei liittynyt tarvetta tavoitella voiton maksi-
mointia ja rikkautta yleensd tehokkaan yritystoiminnan kautta. Joillekin alamaisille

kertynyt valtava omaisuus ei siis ollut vélttdmattd tulosta hyvéstd litketoiminnasta vaan
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pikemminkin palkkio alamaisen lojaalisuudesta hallitsijaa kohtaan ja siité, ettd hin eldd

sopusoinnussa uskonnollisten ja moraalisten periaatteiden ja sdéntdjen mukaan.

Kiinan ja Rooman kauppasuhteet

Aikojen kuluessa kaksi mahtavaa sivilisaatiota, Kiina ja Rooma, joutuivat kosketuksiin
toistensa kanssa. Tdmi johti vilkkaaseen kaupankéyntiin ja yritystoiminnan alkamiseen
noin 100 vuotta ennen ajanlaskun alkua. Kiinalaiset olivat oppineet silkinviljelyn ja sen
kutomisen, joita molempia tietoja pidettiin valtionsalaisuutena. Kamelikaravaanit kuljet-
tivat titd kallisarvoista kauppatavaraa yli 10 000 kilometrid pitkdd Silkkitietd pitkin
Syyrian satamiin, joista se kuljetettiin kauppalaivoilla Rooman valtakuntaan. Kuumim-

millaan silkkikauppa kivi ajanlaskumme alussa, jolloin Rooman valtakunta kukoisti.

Tillaista karavaania voidaan pitdd ensimmdisten yritysten esikuvana. Karavaaneissa
saattoi olla parikin sataa kamelia ja yksi matka saattoi kestdd 1dhes kymmenen vuotta.
Yrityksen toiminnan tuloksen laskeminen oli helppoa, koska toiminnan alkamis- ja
piittymisajankohta tiedettiin. Jokainen karavaani oli oma itsendinen “yrityksensd”,
joten hankkeen kokonaiskustannukset ja tuotot voitiin helposti todeta matkan péétyttyd.
Tarkastajan tehtiviksi jdi todeta, ettd karavaanin johtajan ilmoittamat tulot ja menot oli

laskettu virheettomaisti yhteen ja ettd petosta tai tilien vadristelyé ei ilmennyt.

Keskiaika

Englannissa 1200-luvulla Lontoon kaupungin hallintoa tarkastettiin erityisen viran-
omaiskomitean johdolla ja Italiassa Pisan viranomaisten osalta tehtiin tarkastuksia
1300-luvulla julkisten varojen mahdollisten védrinkdytosten selvittdmiseksi. MyShem-
min keskiajan lopulla Italiassa aloittivat toimintansa suuret kauppahuoneet. Kaupan-
kidynti ei endd ollut pelkistidn yksittdisten kulkukauppiaiden varassa, vaan ylelliset
kauppahuoneet tarjosivat myyntipaikkoja kaupungeissa kuten Venetsia, Firenze ja Pisa.

Italialainen kauppias palkkasi kapteenin ja laivan antaen toimeksiannon matkasta
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Intiaan. Laivat veivit Intiaan eurooppalaisia tuotteita ja toivat sieltd mausteita ja silkkia.
Kapteenin saama palkkio oli riippuvainen matkan tuloksesta ja tarkastajan tehtéva jatkui
samanlaisena kuin se oli ollut kamelikaravaanienkin osalta. Yhteydet eri kauppapaikko-
jen vililla olivat hyvit ja kun yritystoimintaa syntyi kiihtyvad vauhtia, ei olekaan ihme,
ettd yritysten tdndkin pdivdnd kdyttdma kahdenkertainen kirjanpito kehitettiin juuri

Italiassa 1494 Luca Paciolin toimesta.

Teollinen vallankumous

Témén pdivdn kirjanpito juontaa juurensa teolliseen vallankumoukseen Englannissa
1800-luvun puolivélissd. Tuolloin Englanti oli johtava hiilen, raudan ja puuvillan tuotta-
jamaa ja samalla Euroopan talouseldmin keskus. Yritystoiminta oli tdhdn asti ollut
epdmuodollista ja satunnaista toimintaa, mutta nyt teollinen vallankumous toi mukanaan
suuria koneita ja laitteita, joiden rahoittaminen ei endé onnistunut yksittiiseltd yrittdjalta
ilman ulkopuolista rahoitusta. Samaan aikaan syntyi uusi keskiluokka, jolla oli omia
sdastojd ja rahaa sijoitettavaksi. Uusina yrittdjind alkoivat toimia pankkien edeltd)it,
rahoitusyrittdjét, jotka kerdsivét piensijoittajilta rahaa ja sijoittivat ne sitten suurempina

kokonaisuuksina johonkin teolliseen tai kaupalliseen yritykseen.

Ongelmallista oli se, ettd kun yritystoiminta ja eri yritysmuodot olivat vield lapsen-
kengissddn, konkursseja tapahtui paljon. Piensijoittajien varat synnyttivit osakemarkki-
nat, jotka kuitenkin olivat vield erittdin epdvakaat. Kun liséiksi sijoittajien vastuuta ei
mitenkddn rajoitettu, piensijoittaja saattoi joutua koko omaisuudellaan vastaamaan

sijoituskohteen veloista sen mennessd konkurssiin.

Tilintarkastuksen kehittyminen

Téhdn saakka tarkastuksesta (auditing) oli puhuttu yleisesti yhteiselld nimikkeell,

mutta nyt sen rinnalle syntyi uusi késite tilintarkastus (external auditing). Vuonna 1844

sdddettiin Englannissa laki, ettd yritykselle piti valita tilintarkastaja, joka sai tutkia,
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kuvasivatko yritysjohdon antamat tiedot yrityksen todellista taloudellista tilaa. Kun
omistaja ja johto olivat nyt aikaisempaan verrattuna yha useammin eri henkildité, oli
omistajien saatava tietdd, vastasiko johdon antama kuva yrityksen hyvéstd tai huonosta
menestyksestd todellisuutta. Tilintarkastajien ei tuolloin tarvinnut olla riippumattomia
yrityksen johdosta eikd vaatimuksia heiddn ammatilliselle osaamiselleen asetettu.

Kéaytinnossa tehtdvian valittiin joku osakkeenomistajista.

Tilintarkastuksen pakollisuudella oli kuitenkin vastustajia ja kymmenkunta vuotta
myohemmin lain vaatimus pakollisesta tilintarkastuksesta yrityksille kumottiin. Osal-
taan tdstéd oli seurauksena katastrofi yritysmaailmassa. Englannissa perustettiin vuosien
1862 ja 1904 vilisend aikana 88 000 yritystd, joista SO 000 oli joutunut lopettamaan
toimintansa vuoden 1904 loppuun mennessd. Yllattavad ei ollutkaan se, ettd vaatimus
pakollisesta tilintarkastuksesta liitettiin taas lainsdadant6on 50 vuotta sen kumoamisen
jalkeen vuonna 1900. Jo tdlloin huomattiin, ettd luotettava tilintarkastus edellyttdd, ettd
yrityksen johto ja tilintarkastaja eivit saa olla liian ldheisessd suhteessa keskenddn eli
tilintarkastajan on oltava riippumaton tarkastamansa yrityksen johdosta. Nédin ollen,
laissa sdddettiin erikseen, ettd johtaja tai joku yrityksen tyontekijd ei itse voi olla
tilintarkastaja. Tilintarkastajan ammattitaidolle ei kuitenkaan asetettu edelleenkdin

mitdin vaatimuksia.

1900-luvun vaihteessa tilintarkastuksen kehityksen painopiste siirtyi Amerikkaan. The
Institute of Chartered Accountants in England & Wales perustettiin Englannissa 1880 ja
osittain tdmén innoittamana amerikkalaiset kollegat perustivat vuonna 1887 tilintarkas-
tajia edustavan jérjeston The American Association of Public Accountants (AAPA).
Kymmenkunta vuotta myohemmin 1896 ensimméinen tilintarkastajien hyvaksymisté
kasittelevd laki mahdollisti kokeneiden tilintarkastajien auktorisoinnin myds ilman
erillistd koetta. Tdlloin vaatimuksena oli, ettd tilintarkastajan oli tullut harjoittaa hyva-
maineista praktiikkaa tilintarkastajana kuuden vuoden ajan. Lain hyvaksymistd seuraa-
van kahden vuoden aikana yhteensd 108 auktorisointia my0Onnettiin timén ammatillisen
pétevoitymisen kautta, kun taas ammatillisen kokeen kautta auktorisointeja myonnettiin

kolmelle henkildlle (Flesher, Flesher & Previts 1996).
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Vihitellen ammatillinen patevoityminen korvattiin kokonaan ammatillisen kokeen
suorittamisella. Tilintarkastajachdokkaan tuli tédyttdd madrdtyt osavaltiokohtaiset vaati-
mukset koulutuksen ja kokemuksen suhteen sekd suorittaa “Uniform Certified Public
Accountant Examination” -tutkinto, jossa hdnen tietimystddn ja asiantuntemustaan

testattiin ammatissa tarvittavilla eri osa-alueilla.

Vuonna 1917 yhdistyksen nimeksi muuttui The American Institute of Accountants ja se
sdilyi samana aina vuoteen 1957 saakka, jolloin yhdistys vaihtoi nimen nykyiseen
muotonsa, The American Institute of Certified Public Accountants (AICPA). Tind
pdivind AICPA edustaa arviolta 330 000 auktorisoitua tilintarkastajaa niin yritysmaail-

massa, julkisella sektorilla, hallinnossa kuin koulutuksessakin.

Suomalainen tilintarkastustoiminta pohjautuu nykyisessi muodossaan 1800-luvun
lopulle. Vuonna 1985 annetussa osakeyhtitlaissa sdddettiin osakeyhtioitd valitsemaan
tarkastaja yrityksen hallinnolle ja tileille. Ensimméinen tilintarkastajien yhdistys perus-
tettiin Suomeen vuonna 1910 Suomen Tilintarkastajainyhdistys, Finska Revisors-
foreningen nimelld. Vuonna 1925 yhdistyksen aloitteesta Keskuskauppakamari otti
huolehtiakseen tilintarkastajien auktorisoinnista ja valvonnasta ja Suomen Tilintar-
kastajainyhdistys lakkautettiin. Yhdistyksessd aktiivisina jasenind toimineista henkil®is-
td tuli Keskuskauppakamarin hyviksymii tilintarkastajia ja yhdistys aloitti tai oikeas-
taan jatkoi toimintaansa nimelldi K.H.T.-yhdistys, Foreningen C.G.R (Koskelainen

2000).

Ensimmiiseni uuden yhdistyksen toimintavuonna vahvistettiin 36 auktorisoitua KHT-
tutkintoa. Vuoteen 1950 mennesséi jasenten médré oli hieman yli kaksinkertaistunut ja
vuonna 1971 se oli 112 henkilod. 2000-luvulle tultaessa jasenmédrd oli noussut 600
henkiléon ja vuoden 2006 jisenmédrd on noin 700 tilintarkastajaa. KHT-yhteis6ja

Suomessa toimi samana vuonna noin nelisenkymmenta.

1950-luvulla perustettiin Suomessa toinenkin tilintarkastajien yhdistys. Kauppakama-
rien hyviksymit tilimiehet perustivat yhdistyksen nimeltd Tilintarkastajayhdistys

HTM — Revisorsforeningen GRM. Jo ensimmdisen toimintavuotensa aikana HTM-
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tilintarkastajien mééra kohosi suuremmaksi kuin KHT-tilintarkastajien. Vuonna 2006
jasenmadrd yhdistyksessd oli noin 750 jasentd ja HTM-yhteisdjd Suomessa noin

kolmekymmenti. (HE 194/2006)

Sisdisen tarkastuksen kehittyminen

Tilintarkastuksen rinnalle syntyi sisdinen tarkastus Yhdysvalloissa 1900-luvun alussa,
kun rautatieyhtiot palkkasivat sisdisid tarkastajia kiertdméén paikallisia rautatielippujen
myyntipisteitd. Nailld toimenpiteilld haluttiin varmistaa, ettd lipunmyyntitulot kertyvét
kokonaisuudessaan yhtiville. Alkuvaiheessa ndmé sisdiset tarkastajat olivat kuitenkin

voimakkaasti tilintarkastuksen toimintojen alaisuudessa.

Vaikka sisdinen tarkastustoiminta alkoikin jo vuosisadan alussa, vasta 1930-luvulla sen
merkitys tunnustettiin sekd yrityksissé ettd toisaalta jo syntyneen tilintarkastajien am-
mattikunnan keskuudessa. Tahdn johti periaatteessa kaksi eri kehitystapahtumaa,
Securities and Exchange Commission eli SECin perustaminen vuonna 1934 ja ulkoisen
tilintarkastuksen tavoitteiden ja tekniikoiden kehittyminen. SEC vaati, ettd rekisterdity-
neiden yritysten tdytyi huolehtia siitd, ettd niiden tilinpaétokset oli tarkastettu riippu-
mattomien tilintarkastajien toimesta. Tdma vaatimus johti siihen, ettd yritykset alkoivat
nopeassa tahdissa perustaa sisdisen tarkastuksen yksikoitd auttamaan riippumatonta
tilintarkastajaa. Tuolloin tilintarkastajan lausunnon painopiste muuttui enemménkin
mielipiteen ilmaisuksi tilinpddtoksen antamasta oikeasta ja riittdvistd kuvasta kuin
petoksen ja virheiden 16ytdmistd. Tamd muutos tavoitteissa edisti tilintarkastusta, joka
perustui liiketapahtumien tarkastukseen otantapohjalta seké yhi suurempaan luottamuk-

seen sisdisen valvonnan toimintatavoista.

Sisdisen tarkastuksen laajuus yrityksissd vaihteli suuresti sen mukaan kuinka paljon
ihmisié siihen oli sitoutunut ja kuinka syvéllisesti ja laajasti tarkastus haluttiin tehda.
Joissakin organisaatioissa sisdisid tarkastajia kdytettiin tarkastamaan taloudellisia ja
toiminnallisia rutiineja, jolloin painopiste oli oikeellisuudessa, turvallisuudessa ja

petoksen havaitsemisessa. Joissakin organisaatioissa taas sisdisille tarkastajille annettiin



ACTA WASAENSIA 81

korkeampi painoarvo ja heitd pyydettiin analysoimaan ja arvioimaan yritystoiminnan

kannalta tarkeitd taloudellisia ja toiminnallisia kysymyksid.

Toisen maailmansodan aiheuttamat muutokset taloudessa johtivat sisdisen tarkastuksen
ammattialan voimakkaaseen kasvuun. Sodan jdlkeiselld ajanjaksolla suuri joukko
yrityksia etsi uusia mahdollisuuksia hyodyntdd sodan aikana kertynyttd ylikapasiteettia.
Sota-ajan luoma sotilaallinen kysyntd ja tuotanto lakkasivat nopeasti rauhan koitettua ja
kilpailu lisdéntyi, jolloin yritykset pyrkivat leikkaamaan toimintamenojaan ja kasvatta-
maan markkinaosuuksiaan. Téhdn pddméadrddn pddstdkseen yritysten johto kédntyi

sisdisen tarkastuksen puoleen (Gupta 1991).

Valitettavasti sisdiset tarkastajat eividt pystyneet hyddyntdimddn tdtd tilaisuutta am-
mattikunnan kehittdmiseen. Tdhidn on kirjallisuudessa esitetty neljd paédsyytd. Ensinni-
kin, sisdisilld tarkastajilla ei ollut mahdollisuutta padstd kaikkiin yritystd koskeviin
tietoihin ja he eivét pystyneet kyseenalaistamaan johdon pddtoksid. Toiseksi, suurim-
malla osalla sisdisen tarkastuksen yksikoistd ei ollut harjaantuneita laskentatoimen
ammattilaisia ja kolmanneksi, useimmat siséisen tarkastuksen osastot keskittyivit vain
laskentatoimen ja rahoituksen kysymyksiin. Neljantend pdéisyynd on esitetty, ettd suurin
osa sisdisen tarkastuksen osastoista raportoi alemmalle johdolle. Pian yritysten johto
kuitenkin huomasi, ettd onnistuakseen tehtidvassddn sisdisen tarkastuksen asemaa orga-
nisaatiossa tulisi vahvistaa voimakkaasti. T4ll6in johto alkoi parantaa sisédisen tarkastuk-

sen ammatillisia toimintaedellytyksid (Gupta 1991).

Vihitellen myds ammattikunnan sisdinen aktiivisuus vaikutti sisdisen tarkastuksen voi-
makkaaseen kehittymiseen 1940-luvulla. Yha suurempi osa siséisisté tarkastajista alkoi
tunnistaa merkityksensd ja kehittdd yhteyksié ja suhteita ammattilaisiin muissa organi-
saatioissa saadakseen apua omassa tyOssddn kohtaamiensa ongelmien ratkaisuihin.
Téma4 johti siihen, ettd vuonna 1941 joukko sisdisid tarkastajia kokoontui yhteen, minka
seurauksena moderni sisdinen tarkastus alkoi kehittyd ja he perustivat yhdistyksen The
Institute of Internal Auditors (IIA). ITA pyrki laajentamaan siséisen tarkastuksen toimi-
kenttda laskennallisten virheiden ja vdarinkdytosten etsimisestd jérjestelmén heikkouk-

sien etsimiseen ja parannusehdotusten tekemiseen.
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ITA:n tavoitteeksi asetettiin tuolloin seuraavaa;

”Harrastaa, edistdd ja vdlittdd sisdistd tarkastusta ja siihen liittyvid aihepiirid koskevaa
tietoa ja informaatiota. Luoda ja ylldpitid korkeita standardeja rehellisyydessd,
kunniallisuudessa ja luonteenlujuudessa sisdisten tarkastajien keskuudessa. Hankkia
Jjdsenilleen, muille sisdisestd tarkastuksesta kiinnostuneille ja suurelle yleisélle infor-
maatiota sisdisestd tarkastuksesta sekd sen kdytinndistd ja metodeista. Edistdd sisdisen
tarkastuksen kdytintojd ja metodeita kdsittelevien artikkeleiden julkaisua. Luoda ja
ylldpitdd kirjastoa ja lukusaleja, kokoussaleja ja sosiaalisia tiloja jdsentensd kdyttéon.
Edistid sosiaalista kanssakdymistd jdsentensd keskuudessa ja tehdd kaikkia niitd

tehtivid jotka ovat laillisia ja sopivia edelld ilmaistujen tavoitteiden edistimiseksi.”

Joulukuussa 1941 ensimmdiseen IIA:n kokoukseen osallistui 24 jasentd Yhdysvaltojen
itdrannikolta ja keskildnnestd. Jisenméérd kasvoi ensimmadisend vuonna sataan jiseneen
ja viidessd vuodessa tuhanteen jiseneen. Vuonna 1957 yhdistyksessé oli 3700 jésentd,
joista 20 prosenttia toimi Yhdysvaltojen ulkopuolella. Vuonna 2006 jdsenmédrd on
noussut ldhes 120 000 jaseneen. Télld hetkelld jasenid on 160 maassa ja jésenjérjestdja
246 jdrjestod 90 maassa. Suomessa Sisdiset Tarkastajat ry (the IIA-Finland) toimii
sisdisten tarkastajien yhteistyojarjestond. Tahdn suomalaiseen jérjestodn kuuluu ldhes

600 jasentd Suomen johtavista yrityksisté ja yhteisoista.

Ensimmiinen Certified Internal Auditor (CIA) —ammattitutkinto suoritettiin vuonna
1974 Yhdysvalloissa. Ténd pdivdnd tdmé tutkinto on ylin sisdisen tarkastuksen am-
mattitutkinto ja se on kansainvilisesti tunnustettu kaikkialla maailmassa. Suomessa
ensimmdinen CIA-tutkinto suoritettiin vuonna 1991 ja vuonna 2006 tutkinnon suoritta-
neita oli yli sata henkil6d. Tamén CIA-tutkinnon rinnalle on noussut myds muita erityis-
alueisiin painottuneita ammattitutkintoja. Télldisia ovat esimerkiksi Information
Systems Audit and Control Associationin (ISACA) jarjestimd Certified Internal
Systems Auditor -tutkinto (CISA), Board of Environmental Health Safetyn (BEAC)
ymparistopainotteinen Certified Professional Environmental Auditor (CPEA) —tutkinto
ja Association of Certified Fraud Examinersin (ACEF) viarinkdytosten tutkimukseen

painottuva Certified Fraud Examiner (CFE) —tutkinto.
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Seuraavaan taulukkoon 1 on koottu yhteenvetona tilintarkastuksen ja sisdisen tarkas-

tuksen kehittymisen kannalta keskeisimmat vuosiluvut.

Taulukko 1.  Tilintarkastuksen ja sisdisen tarkastuksen térkeitd vuosilukuja (Sawyer,

Dittenhofer, Scheiner ym. 2003:12)

Tilin- Sisédinen
tarkastus tarkastus
Ammattiyhdistykset
American Association of Public Accountants 1886
The Institute of Internal Auditors 1941
Ammatilliset lehdet
Journal of Accountancy 1905
Internal Auditor 1943
Ammattitutkinnot 1896 1974

Ammatilliset kisikirjat
Dicksee's Auditing (Englanti) 1892
Montgomery's Auditing (USA) 1914

Brink's Internal Auditing (USA) 1941

Sawyer's Modern Internal Auditing (USA) 1973

Eettiset koodit 1917 1968
Ammattistandardit 1954 1978

Tieteellisen tilintarkastustutkimuksen syntyminen

Kun tilintarkastuksen asema oli vakiintunut 1900-luvun puolivdlissd yritysmaailmassa

Ja muussa yhteiskunnassa, alkoi akateemisten tutkijoiden mielenkiinto véhitellen koh-
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distua siihen. Tdmé tapahtui suhteellisen myohdén. Tutkimuksia, joissa voidaan tun-
nistaa tieteelliset elementit, syntyi tilintarkastuksen kenttdédn 1970-luvun lopulta alkaen.
Tutkimuksen kayntiinldht6 oli hidasta mutta siind tapahtui rdjahdysméinen kasvu 1990-

luvulla.

Réjahdysmadiseen kasvuun oli olemassa monia syitd. Osakemarkkinoiden laajentuessa ja
kasvaessa sijoittajien merkitys nousi yha tdrkedmmakst. Sijoittajien merkityksen kasvun
myotd myOs vaatimus oikeellisesta ja totuutta vastaavasta informaatiosta heidén keskuu-
dessaan kasvoi. Vihdisend ei voi myoOskddn pitdd laajoja tilintarkastuksen epé@onnistu-
miseen liittyneitd skandaaleja, joita mediassa maailmanlaajuisesti on kisitelty, vililld
erittdinkin yksityiskohtaisesti. Tdmd nosti myos aiheen ajankohtaisuutta ja lisdsi
kiinnostusta tilintarkastustutkimusta rahoittavilta tahoilta. Térkein ja keskeisin syy, joka
osaltaan oli seurausta edelld esitetyistd syistd, oli kuitenkin eri yliopistoihin perustetut
tilintarkastusalan tutkimukseen liittyvdt oppituolit. Néitd rahoittamassa on ollut aktii-

visesti myos tilintarkastusyhteisot.

Tieteellisen tutkimuksen kenttddn erilaisia tilintarkastukseen liittyvid tutkimusaihe-
piireja on syntynyt lukuisia. Muiden muassa tilintarkastajan konsultointiin liittyvit
kysymykset, tilintarkastuksen laadun arviointi, tilintarkastajan riippumattomuuden eri
muodot ja ammattitaitoon liittyvit kysymykset ovat olleet tutkimuksen kohteina. Témén
artikkelin ndkokulmasta kiinnostavia ovat kuitenkin ne tieteellisen tutkimuksen aihe-
piirit, jotka kohdistuvat tilintarkastajan ammatin kehityksen kannalta keskeisiin kysy-

myksiin. Ndméa kysymykset voidaan esittdd seuraavasti:

Mitd informaatiota tilintarkastusraportin tulisi sisdltdd ja kenelle se tulisi suunnata?

Milld perusteella tilintarkastaja tekee pddtokset raportointinsa pohjaksi?

Millainen korvaus tehdystd tilintarkastustyostd tulisi saada?

Seuraavassa tarkastelemme, millaisista ndkokulmista tieteellinen tutkimus on néitd

kysymyksié ldhestynyt.
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Miti informaatiota tilintarkastusraportin tulisi sisiltii ja kenelle se tulisi

suunnata: Tilintarkastajan raportointia koskeva tutkimus

Kéytinnon tilintarkastusprosessi kulminoituu tarkastuksen loppuvaiheessa tilintarkasta-
jan osakkeenomistajille tai muille sidosryhmille laatimaan tilintarkastuskertomukseen.
Téman raportin tarkoituksena on osoittaa tilinpddtdstietojen hyvaksikayttdjille tilin-
tarkastajan nikemys muun muassa siité, antaako tarkastettu tilinpdatosaineisto oikean ja

riittdvdn kuvan tarkastuskohteen taloudellisesta tilanteesta.

Omalta osaltaan yrityksen johto pyrkii aina vilttimdidn mukautetun tilintarkastus-
kertomuksen saamisen, silld se voi vaikuttaa moniin tekijoihin kuten yrityksen osakkeen
markkinahintaan, johdon palkkaukseen ja maineeseen ja yrityksen rahoituksen hankin-
taan tulevaisuudessa. Keskeinen tutkimuskysymys on, miten arvokas on se informaatio,
joka tilintarkastuskertomukseen sisdltyy osakkeenomistajien ja muiden tilinpa4téksen

hyviksikéyttdjien kannalta.

Erds tilintarkastajan raportointia kasittelevd tutkimusalue tarkasteleekin mukautetun
tilintarkastuskertomuksen merkitystd sen hyvéksikéyttdjille. Tarkein tilintarkastuskerto-
muksen hyviksikayttdjd on sijoittaja. Pddomamarkkinatutkimukseen liittyy kuitenkin
erityisongelmia kuten se, ettd osakemarkkinoille virtaa informaatiota yhtdaikaisesti
useasta eri ldhteestd ja niiden erottaminen yleisestd kohinasta voi olla vaikeaa, jos ei
mahdotonta. Markkinamallipohjainen tutkimus onkin saanut osakseen kritiikki, koska
arvellaan olevan mahdotonta eristdd mukautetun tilintarkastuskertomuksen sisadltimai
infoa muusta yrityksen toimintaympdristostd tulevasta informaatiosta (Bailey 1982).
Samaten ongelmallisena on pidetty mm. mukautetun tilintarkastuskertomuksen julkista-
misajankohdan médrittelyd ja etukéteisodotusten vaikutusta. Naistd ongelmista huoli-
matta tutkimukset ovat osoittaneet, ettd osakemarkkinat reagoivat mukautettuihin tilin-
tarkastuskertomuksiin (Dopuch, Holthausen & Leftwich 1986; Choi & Jeter 1992;
Louder, Khurana, Sawyers, Cordey, Johnson, Lowe & Wunderle 1992).

Kun edellisissé tutkimuksissa tarkastellaan sijoittajien reaktioita mukautetun tilintarkas-

tuskertomuksen julkaisemiseen, toisen tdrkeédn tilintarkastuskertomuksen hyvéksikéyt-
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tdjaryhmén eli luotonantajien osalta pyritddn mittaamaan heidén arvioitaan, havaitse-
miskykyddn ja kisityskykyddn. Joissakin tutkimuksissa on esitetty evidenssid, ettei
luotonantaja huomioisi tilintarkastuskertomuksen siséltéd (Libby 1979; Houghton 1983;
Abdel-Khalik, Graul & Newton 1986). My6s vastakkaisia tuloksia on saatu, esim. Firth
(1979), Gul (1987) ja LaSalle & Anandarajan (1997).

Toinen tutkimusalue, tilintarkastajan vaihtuminen mukautettuihin tilintarkastuskerto-
muksiin liittyen sisdltdd laajan tutkimusjoukon. Merkittdvan avauksen aihepiiriin teki
DeAngelo (1981), joka esitti, etta tilintarkastajan taloudellinen riippuvuus asiakkaastaan
saattaa johtaa myOnnytyksiin tilintarkastajan taholta. Tilldin voitiin ajatella, ettd mikali
tilintarkastaja ei hyvéksy tarkastuskohteen taloudellisessa raportoinnissa tehtyjé ratkai-
suja, voitaisiin tilanne korjata vaihtamalla tilintarkastajaa. Tdmén jédlkeen useissa
tutkimuksissa mitattiin asiakkaan taloudellista riippuvuutta tilintarkastusyhteisosté
(DeAngelo 1981; Francis & Wilson 1988; Lys & Watts 1994). Reynolds & Francis
(2001) ehdottivat, ettdi myds tilintarkastusyhteison paikallisuus saattaa vaikuttaa

taloudelliseen riippumattomuuteen.

Aikaisemmat tutkimukset ovat osoittaneet, etti mukautetun tilintarkastuskertomuksen
saaneella yritykselldi on pyrkimyksid vaihtaa tilintarkastajaa (Chow & Rice 1982;
Craswell 1988; Vanstraelen 2003). Yleensa ndissd tapauksissa tilintarkastajaa halutaan
vaihtaa pienempédin yhteiso6n (Johnson & Lys 1990; Chan, Lin & Mo 2006).
Tutkimustulokset ovat kuitenkin ristiriitaisia. Joidenkin tutkimusten mukaan tilintarkas-
tajan vaihtumisen ja mukautetun tilintarkastuskertomuksen saamisen vililld voidaan
16ytdd tilastollinen riippuvuus (Citron & Taffler 1992; Chow & Rice 1982; Craswell
1988), kun taas osa tutkimuksista ei ole pystynyt 10ytdmddn merkittivdd yhteyttd

(Smith 1986; Haskins & Williams 1990; Schwartz & Menon 1985).

Kolmas tutkimusalue on keskittynyt tilintarkastusraportin rooliin ennustamisessa.
Keasey & Watson (1987) osoittivat tutkimuksessaan, ettd pienyrityksen konkurssin
ennustamisessa voidaan saada parempia tuloksia, kun tilintarkastuskertomuksen muoto
otetaan mukaan tarkasteluun selittivéind muuttujana. Samansuuntaisia tuloksia ovat

saaneet myds Hopwood, McKeow & Mutchler (1989) ja Sundgren (1998). Toisaalta



ACTA WASAENSIA 87

tilintarkastuskertomuksen muoto on toiminut monessa tutkimuksessa myos selitettdvana
muuttujana. T&ll6in sen muotoa on pyritty ennustamaan erilaisilla taloudellisilla
(Mutchler 1985; Dopuch, Holthausen & Leftwich 1987; Keasey, Watson & Wynarzcyk
1988) tai ei-taloudellisilla muuttujilla (Chen & Church 1992; Goodman, Braunstein &
Gregory 1995; Mutchler, Hopwood & McKeown 1997) ja ndiden yhdistelmilld
(Laitinen & Laitinen 1998).

Milla perusteella tilintarkastaja tekee paitokset raportointinsa pohjaksi:

Tilintarkastajan piatoksenteko

Tilintarkastajan pédtoksentekoa koskeva laskentatoimen tutkimus kédyttdd hyvikseen
psykologiasta sovellettuja malleja ja ldahestymistapoja. Tutkimuksen tavoitteena on
hahmottaa, ymmartdd, evaluoida ja parantaa tilintarkastuksen yhteydessd tapahtuvia
paatoksentekoprosesseja. Ennen kuin tilintarkastajan aloittama tilintarkastustyd pééttyy
tarkastuksen loppuvaiheen valmiiseen tilintarkastuskertomukseen, hén on joutunut
ottamaan kantaa moneen kysymykseen tarkastelemassaan aineistossa. Kun yrityksen
laskentatoimen tuottamalle informaatiolle ei perinteisessd mielessd voida yhteisesti
sopia tai osoittaa “oikeita” arvoja, tilintarkastajan tehtdvidksi jdd toistuvasti tehdd
padtoksid tulkintojen sopivuudesta. Téma kdytdnndn ongelma muodostaa ldhtékohdan

tilintarkastustehtdvid koskevalle tieteelliselle tutkimukselle.

Tutkimusaluetta on aikaisempien tutkimuksien yhteydessa luokiteltu monella eri tavalla
(ks. esim. Libby & Luft 1993 tai Solomon & Trotman 2003). Tdssé artikkelissa esit-
telemme tutkimusaluetta Nelson & Tanin (2005) kdyttimén jaottelun pohjalta, jossa se
on jaoteltu kolmeen eri osa-alueeseen; varsinaisia tilintarkastustehtdvid koskeva tutki-
mus, tilintarkastajaa itsedédn ja hdneen liittyvid tekijoitd koskeva tutkimus ja tilintarkas-

tajan ja eri sidosryhmien vilistd vuorovaikutusta koskeva tutkimus.

Ensimméinen tilintarkastajan pédtdksentekoa koskeva tutkimuksen osa-alue on tilin-

tarkastustehtdvid koskeva tutkimus, joka on keskittynyt neljdn eri teeman ympirille.
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Ensimmdinen teema sisdltdd tilintarkastuksen suunnittelun ja tilintarkastusriskin ar-

vioinnin. Yleinen tilintarkastusriskimalli on muotoa

Tilintarkastusriski = IR x CR x DR,

missd
IR = toimintariski (inherent risk)
CR = kontrolliriski (control risk)

DR = havaitsemisriski (detection risk)

Toimintariskilld tarkoitetaan tdll6in riskid, ettd tilintarkastettava aineisto sisdltda virheen
tai puutteen, joka saattaa olla olennainen. Kontrolliriskissd kyseessd on riski, ettd
asiakkaan omat sisdisen valvonnan toiminnot eivit ole pystyneet estimédn olennaisen
virheen syntymistd tilintarkastettavassa aineistossa. Havaitsemisriski tarkoittaa riskia,
ettd tilintarkastaja epdonnistuu 16ytdmaén tilintarkastettavassa aineistossa olevan olen-

naisen virheen. (ks tarkemmin esim. Proter, Simon & Hatherly 1996).

Toinen teema késittelee tilintarkastajien analyyttisid menettelytapoja ja evidenssin
arviointia. Tdmé teema sisdltdd tutkimuksia tilintarkastajan péaatoksentekotilanteiden
arvioinnista analyyttisten menettelytapojen yhteydessd eri vaiheissaan. Ndmé vaiheet
ovat ongelman muotoilu, hypoteesin muodostaminen tarkastettavasta aineistosta, tiedon
hankkiminen hypoteesia koskien, hypoteesin arviointi ja lopulta pddtdksenteko tarkas-
tettavan hypoteesin osalta. Téhén aihepiiriin siséltyvit esimerkiksi tutkimukset, joissa
tarkastellaan miten asiakkaan antamat selvitykset vaikuttavat tilintarkastajan hypotee-
sien muodostamiseen ja niiden arviointiin (Koonce 1993). Tutkimuksissa on tarkasteltu
mm. asiakkaiden antamien selvitysten vaikutusta tilintarkastajan tyohon (Bedard &
Biggs 1991) tai tilintarkastajien evidenssildhteiden luotettavuudesta huolehtimista (Hirst

1994; Bernardi 1994).

Kolmas tilintarkastustehtévién liittyva tutkimusteema on tilintarkastajan kehotus asiak-
kaalle korjata havaittu virhe tai epakohta tilitarkastettavassa aineistossa. Téhén liittyy

keskeisesti virheen olennaisuuden maéritelmé. Ensimmadisid aiheesta tehtyjd tutkimuksia
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oli Farmer (1987), joka havaitsi, ettd tilintarkastajat olivat taipuvaisia vaatimaan muu-
toksia kirjaustapoihin jos oikeudenkayntiriski oli suuri ja asiakkaan menetyksen uhka
pieni. Koko tutkimusteema keskittyykin jossakin miérin tilintarkastajan asiakkaalle
antamien korjauskehotusten ja tilintarkastajan saamien kannustimien véliseen suhtee-

seen (ks. esim. Nelson 2004).

Neljds ja viimeinen teema tilintarkastustehtdvién liittyen on tilintarkastajan toiminnan
jatkuvuus -pdétos ja tilintarkastuskertomuksen mukauttaminen. Kidan (1980) tutkimuk-
sessaan esiintuoma tutkimuskysymys on ollut pohjana koko tdlle tutkimustehtévélle eli
kun tilintarkastajat ilmeisestikin pystyvit melko pitkélle erottelemaan yritysjoukosta
konkurssiin menevit ja toimivat yritykset, miksi tdmé erottelu ei heijastu heiddn laati-
missaan tilintarkastuskertomuksissa? Edelleen tutkimuskohteena on se, missd méaérin
kyseessd on tietoinen ratkaisu ja missd méérin asiaan vaikuttavat tilintarkastajan p&a-
toksenteon taustalla olevat motiivit ja taloudelliset ja muut kannustimet. (Nelson ym.

2005).

Toinen tilintarkastajan padtoksentekoa koskeva tutkimuksen osa-alue on tilintarkastajaa
itsedéin ja héneen liittyvid tekijoitd koskeva tutkimus. Keskeisimpid tutkimusteemoja
tdstd aihepiiristd ovat tilintarkastajan tietimysté ja asiantuntemusta sekd muita yksil6l-
lisid ominaispiirteitd koskeva tutkimus. Tédhdn yhteyteen Nelson ym. (2005) liittavat
myds tiedollisia rajoitteita (esim. Schultz & Reckers 1981) ja paédtoksenteon apuvili-

neitd (esim. Lowe ym. 2002) koskevat tutkimukset.

Tilintarkastajan tietdimystd ja asiantuntemusta koskevasta teemasta Ashton & Kramer
(1980) raportoivat ensimmadisind, ettd opiskelijoiden ja tilintarkastajien paatoksenteko-
prosesseissa oli samankaltaisuuksia. Myohemmat tutkimukset johtivat vastakkaisiin
tuloksiin (Messier 1983; Krogstad ym. 1984). Tulosten erilaisuus sai osaselityksen, kun
Biggs ym. (1987) osoittivat kokeneen tilintarkastajan omaavan asiantuntijuutta, joka
parantaa péitdksenteon laatua. Asiantuntijuutta pyrittiin mittaamaan ja tutkimaan
tarkastelemalla erilaisia tietimyksen ja tehtdvdn yhdistelmid. Bonner & Lewis (1990)
ensimmaisten joukossa osoittivat, ettd kokemuksella ja asiantuntijuudella on selked ero

ja ettd tietimyksen osalta voidaan 16ytdd useita eri alueita. Vihitellen tdmé tutkimus
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johti toimialaerikoistumisen tutkimiseen (Taylor 2000; Owhoso, Messier & Lynch

2002; Low 2004).

Tilintarkastajan yksil6llisid ominaispiirteitd on kaytetty selittdvinid tekijoind monen eri
ilmidn yhteydessd. Harrell, Chewning & Taylor (1986) tarkastelivat, kuinka organisatio-
naalinen ja ammatillinen sitoutuminen vaikuttavat sisdisten tarkastajien tyotyytyvaisyy-
teen ja vaihtuvuuteen ja samana vuonna Choo (1986) tarkasteli mm. A-tyypin persoo-
nallisuuden ja sitoutumisen vaikutusta tyoperéiseen stressiin. Tyokokemuksen vaikutuk-
sesta tilintarkastajan padtoksentekoon on saatu ristiriitaisia tuloksia. Myds kognitiivisia

tekijoitd on tutkittu paljon (ks. esim Ho & Waymond 1993).

Kolmas ja viimeinen tilintarkastajan paatoksentekoa koskeva tutkimuksen osa-alue on
tilintarkastajan ja eri sidosryhmien vilistd vuorovaikutusta koskeva tutkimus. Tilin-
tarkastajan ja toisten tilintarkastajien vélistd interaktiota on tutkittu mm. yksilén ja
tiimin tekemien p#atdsten eroja vertailemalla sekd tarkastelemalla erilaisten tiimien
vaikutusta paitoksentekoon (Trotman 1985; Trotman & Yetton 1985). Erityyppisid
tutkimuksia on tehty my0s siitd, miten tilintarkastajan laatimien raporttien sisaltoon
vaikuttaa niiden hyvéksikéyttdjastd annettu preferenssitieto (Peecher 1996; Wilks 2002).
Raportin hyviksikayttdjan aseman vaikutusta suhteessa raportin laatijaan on myds

tutkittu (Tan & Kao 1999).

Tilintarkastajan ja asiakkaan vélistd vuorovaikutusta on tutkittu mm. tarkastelemalla
heididn neuvotteluprosessiaan laskentatoimen kysymyksistd (Gibbins ym. 2001; Gibbins
ym. 2005). Tiahdn neuvotteluprosessiin on lisdtty mm. erilaisia kannustimia (Nelson
ym. 2002), eri osapuolien ndkemyksiin keskittymistd (Libby & Kinney 2000; Ng & Tan
2003; Sanchez ym. 2004), keinotekoisia neuvottelupartnereita (Tan & Trotman 2004;
Brown & Johnstone 2004) ja psykologisia tekij6ita (King 2002).

Muiden sidosryhmien ja tilintarkastajien valistd vuorovaikutusta on yleisesti tutkittu
riippumattomuuden niakdkulmasta (Pany & Reckers 1987; Lowe ym. 1999). Keskeinen
tutkimuskysymys tuolloin on, néyttddko tilintarkastuskertomuksen hyvéksikayttdjan

mielesti tilintarkastajan riippumattomuus jostakin syystd vaarantuneen.
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Millainen korvaus tehdysti tilintarkastustyosta tulisi saada:

Tilintarkastuspalkkioita koskeva tutkimus

Tilintarkastuspalkkioiden taloudellinen merkitys yrityseldmélle on suuri ja se kasvaa
koko ajan. Tdhdn on liittynyt monia tekijditd, kuten toisaalta varsinaisten tarkastus-
palkkioiden maksaminen ja toisaalta samassa asiakassuhteessa maksetut konsultointi- ja
muut palkkiot. Kaytdnnossd keskustelua on heréttdnyt se, miten kahden samankokoisen
ja samalla toimialalla toimivan yrityksen tilintarkastuspalkkiot voivat poiketa toisistaan
suurestikin. Tilintarkastajat ovat perustelleet suurta vaihtelua palkkioissa asiakkaiden

erityispiirteilla.

Tilintarkastuspalkkioita koskeva tutkimus on jatkanut niitd suuntaviivoja, jotka Simunic
(1980) tutkimuksessaan esitti. Tutkimuskohteena on péédsdantoisesti ollut joukko
erilaisia tilintarkastuskohteeseen ja tilintarkastusyhteis6on liittyvid tekijoitd, joiden
vaikutusta tilintarkastuspalkkion suuruuteen on testattu. Osa tutkituista tekijoistd on
toistuvasti antanut samansuuntaisia tuloksia riippumatta otoksesta tai tutkimuksen
kohdemaasta. Joidenkin tekijoiden osalta tulosten vaihtelu taas on ollut voimakasta

(Hay, Knechel & Wong 2006).

Hay ym. (2006) analysoimissa 147 tilintarkastuspalkkiotutkimuksissa oli kéytetty
yhteensd 186 selittdvdd muuttujaa. Hay ym. (2006) luokittelivat ndmé 186 selittédvaa
muuttujaa neljddn alaryhmaiin eli asiakkaisiin (yhdeksén ominaisuutta), tilintarkastus-
yhteisoon (kolme ominaisuutta) ja toimeksiantosuhteeseen (viisi ominaisuutta) liittyviin

ominaisuuksiin sekd muihin yksittdisiin muuttujiin.

Asiakkaisiin liittyvistd muuttujista palkkiotutkimuksissa kaikkein eniten tutkittu muut-
tuja on yrityksen koko, jolla on todettu olevan positiivinen riippuvuus tilintarkastus-
palkkion kanssa (Simunic 1980). Yleisimpind mittareina on tdlloin kéytetty taseen
loppusummaa ja litkevaihdon suuruutta. Taseen loppusummaa voidaan pitdad approksi-
maationa siitd tyostd, joka taseen tarkastamiseen on kéytettdvd luotettavan lopputulok-
sen saamiseksi. Liikevaihto taas approksimoi vastaavaa tyOmdirdd eri toimintojen

luotettavuuden tarkastamiseksi. Muita asiakkaisiin liittyvid tutkittuja ominaisuuksia
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ovat asiakkaan liiketoimintojen kompleksisuus (Simunic 1980; Hackenbrack & Knechel
1997), toimintariski (Simunic 1980; Stice 1991), kannattavuus (Simunic 1980),
velkaisuus (Gist 1994), omistussuhteet (O’Sullivan & Diacon 2002), sisdinen valvonta
(Knechel 2001), omistajaohjaus (Tsui, Jaggi & Gul 2001; Carcello, Hermanson, Neal &
Riley 2002) ja toimiala (Turpen 1990; Pearson & Trompeter 1994). (Hay ym. 2006).

Tilintarkastajiin liittyvistd muuttujista palkkiotutkimuksissa on tarkasteltu tilintarkas-
tuksen laatua, joka usein on liitetty tilintarkastusyhteison kokoon (Matthews & Peel
2003). Tutkittavina muuttujina on ollut myos tilintarkastajan erikoistumisen aste
(Hogan & Jeter 1999), toimeksiantosuhteen pituus (Simunic 1980; Rubin 1987) ja
tilintarkastajan vaihdokset (Simon & Francis 1988; Pong & Whittington 1994) seka
tilintarkastajan toimipaikan sijainti. (Hay ym. 2006).

Toimeksiantosuhteeseen liittyvind tilintarkastuspalkkioon vaikuttavina muuttujina on
tutkittu tilintarkastuskertomuksen viivastymistd (Knechel & Payne 2001), tilintarkastuk-
sen tekoa sesonkiaikana, tilintarkastuskertomuksen mukauttamista (Ashton 1988) ja
konsultointipalveluiden myyntid (Davis, Ricchiute & Trompeter 1993; Firth 1997,
2002). Ongelmana konsultoinnin liittyessé tilintarkastukseen pidetéén riskin kohoamista
siitd, ettd tilintarkastaja myontyy johdon toivomuksiin saadakseen jatkaa tuottoisaa
konsultointia. My®0s tilintarkastusraporttien lukuméairdd on pidetty mahdollisena palk-

kioon vaikuttavana tekijana. (Hay ym. 2006).

Tieteellisen sisdiseen tarkastukseen kohdistuvan tutkimuksen syntyminen

Sisdisen tarkastuksen merkitys yritysten toiminnassa on kasvanut huimasti viime
vuosina. Téhén kehitykseen ovat vaikuttaneet yritysskandaalit, jotka ovat vauhdittaneet
muutoksia sekd lainsdddanndssa ettd yrityksid koskevissa suosituksissa. My0Os sisdisten
tarkastajien ammattikunta on havahtunut uusiin vaatimuksiin ja ammattistandardit
uusittiinkin 2000-luvulla vastaamaan nykyisiin erittdin haastaviin ja nopeasti muuttuviin

tarpeisiin.
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Kuten tilintarkastuksessakin, ensimmadisia tieteellisid tutkimuksia sisdisestd tarkastuk-
sesta syntyi 1970-luvulla. Varsinainen tutkimustoiminta kdynnistyi 1990-luvulla ja se
lisdantyi kiihtyvilld tahdilla 2000-luvulle saavuttaessa. Tutkimusalueita ovat olleet
muun muassa sisdisen tarkastuksen laadunvarmistus, petoksiin ja riskeihin liittyva
tutkimus, eettiset Kysymykset sekd corporate governance -toimintaan, sisdiseen valvon-
taan ja sisdisen tarkastuksen tulevaisuuteen liittyvat tutkimukset. Sisdisen tarkastuksen
tutkimus on sindnsi haasteellista, silld sisdiseen tarkastukseen liittyvdt asiat ovat
yrityksessd usein hyvin suojattu ja yrityksen ulkopuolelle siitd annettavat tiedot véhai-
sid. Tilanne on kuitenkin muuttumassa corporate governance -kehityksen myotd ja

aineistoa on vapaammin saatavilla tutkijoiden kayttoon (kts. Laitinen & Jokipii 2005).

Téssd artikkelissa keskitytddn niihin sisdisen tarkastajan ammattiin ja ammattikuntaan
liittyviin haasteisiin, joita on tutkittu jo pidempdén ja joihin pyritiin saamaan vas-
tauksia akateemisella tutkimusareenalla edelleen. Namé tutkitut haasteet voidaan esittdd

kolmen kysymyksen muodossa seuraavasti:

Mikd on sisdisen tarkastajan ammatinkuva ja rooli?

Millainen suhde sisdiselld tarkastuksella ja sen ldhisukulaisella tilintarkastuksella on

toisiinsa?

Tulisiko sisdisen tarkastuksen tehtdvdt hoitaa yrityksen sisdisind toimintoina vai

ulkoistaa?

Seuraavassa tarkastelemme, millaisia vastauksia tieteellinen tutkimus on ndihin

kysymyksiin 16ytényt.

Miki on sisdisen tarkastajan ammatinkuva ja roeli: Sisdisen tarkastajan ammattia

ja roolia keskeva tutkimus

Sisdisen tarkastajan ammatti ja rooli ovat olleet suurten muutosten alla kuluneina

vuosikymmenind. Sisdisen tarkastajan ammattiin ja rooliin liittyvid tutkimuksia onkin
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tehty jo 1970 -luvulla. Ensimmaisten joukossa Gobeil (1972) tutki taitoja, joita siséisilla
tarkastajilla tulisi olla ammatin vaatimissa tilanteissa. Tétd tutkimusta pidetdén ensim-
miisend Common Body of Knowledge (CBOK) -tutkimuksena, johon liittyen on tehty
jatkotutkimuksia, viimeisin I[A:n maailmanlaajuisesti tekemdnd vuonna 2006
(Abdolmohammadi, Burnaby & Hass 2006). CBOK (2006) tutki muun muassa sisdisten
tarkastajien tyotehtdvien laajuutta ja tehtdvien suorittamiseen tarvittavia taitoja,
tarkastajien kayttimid tekniikoita sekd tulevaisuuden ndkymid. Muita CBOK-
tutkimuksia ovat tehneet Barrett, Lee, Roy & Verastegui (1985), Albrecht & Stice
(1992), Birkett, Barberra, Leithhead, Lower, & Roebuck (1999).

Sisdisten tarkastajien ammattiin liittyvid tutkimuksia 16ytyy runsaasti. Muun muassa
Kwon & Banks (2004) tutkivat tekijoitd, jotka vaikuttavat sisdisten tarkastajien
organisationaaliseen ja ammatilliseen sitoutumiseen. Organisaatioon sitouttaviksi teki-
joiksi havaittiin sukupuoli ja yrityksen koko, mutta negatiivisesti organisaatioon sitout-
taviksi tekijoiksi havaittiin organisaation tyyppi ja sisdisen tarkastajan ammattitutkinto.
Sen sijaan ammatilliseen sitoutumiseen vaikuttivat positiivisesti sekd ammattitutkinto
ettd asema tarkastusyksikossd. Sukupuolen vaikutusta sisdisend tarkastajana toimi-

miseen ovat tutkineet myos Burridge & Thomas (1996).

Sisdisten tarkastajien ammattitutkinnon (CIA) vaikutuksia tutkivat Gramling & Myers
(1997). He havaitsivat, ettd ammattitutkintoa pidetdén positiivisena indikaattorina
sisdisen tarkastajan pétevyydelle ja se koetaan térkedksi tarkastajan urakehityksen
kannalta. Tutkinnolla ei kuitenkaan ollut merkitystd siihen, kuinka hyvin tarkastajien
antamat kehitysehdotukset hyvéksyttiin tarkastuskohteissa eikd silld havaittu olevan

vaikutusta muuhun urakehitykseen sisdisen tarkastustoiminnon ulkopuolella.

Sisdisen tarkastuksen tyon tehokkuuteen ja tyGtyytyviisyyteen vaikuttavia tekijoita ovat
tutkineet Apostolou, Pasewark & Strawser (1993). Sisdisen tarkastusyksikon statuksen,
organisaation ja ammatillisten tavoitteiden eroavaisuuksien seké tarkastajan kokeman
stressin vilistd vuorovaikutusta tutkivat Pei & Davis (1989). Cooper ja Graig (1983)
tutkivat johdon ja sisdisten tarkastajien vilisid ndkemyseroja sisdisen tarkastajan

tehtivistd. Myohemmin Cooper, Leung & Mathews (1996) ja Brody & Lowe (2000)
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havaitsivat edelleen ristiriitaisia nakemyksid sisdisten tarkastajien ja yritysjohdon vililld
asioista, jotka liittyvét sisdisen tarkastuksen tehtdviin ja tarkastajan rooliin. Ristiriitai-
suuksia havaittiin esimerkiksi tilanteissa, joissa siséiset tarkastajat samanaikaisesti sekd
arvioivat johdon tehokkuutta ettd konsultoivat sitd. Van Peursem (2004) kartoitti laajasti
sisdisten tarkastajien nikemyksid tehtdvistddn ja riippumattomuudestaan yritysjohtajista.
Van Peursem (2005) jatkoi roolin tutkimista ja havaitsi kolme merkittdvaa vaikuttaja-
mekanismia sisdisen tarkastajan roolin muodostumiselle yrityksessa: sisdisen tarkastajan
ammatillinen status, viralliset sekd epéviralliset yhteistydverkostot sekd sisdisen

tarkastajan oma asema roolin méérittelyssa.

Edwards, Kusel & Oxner (2000) vertailivat sisdisten tarkastajien roolia sekd siihen
liittyvdd palkkakehitystd vuosien 1990 ja 1998 vilisend aikana erityisesti terveyden-
huollon piirissd. Tutkimuksessa havaittiin, ettd tutkitulla ajanjaksolla siséiset tarkastajat
siirtyivit taloudellisten toimintojen tarkastamisesta enemmaén johdon konsultoimiseen ja

heidén palkkakehityksensé oli nouseva.

Ziegenfuss & Singhapakdi (1994) tutkivat IIA:n ammattistandardien yhteydessd
antamien eettisten koodien vaikutusta siséisiin tarkastajiin. He havaitsivat, ettd eettiset
koodit vaikuttavat voimakkaasti sisdisten tarkastajien eettisiin ndkemyksiin. Lisdksi he
totesivat, ettd eettisen koodien avulla ammattikunta on saavuttanut nykyisen ammatilli-
sen statuksensa. Brenner (1985) ja Foster & Greenawalt (1995) tutkivat sisdisen tarkas-
tuksen opetusta eri maiden vililld ja havaitsivat, ettd maa- ja koulutasokohtaisia eroja

16ytyi runsaasti.

Millainen suhde siséiselléi tarkastuksella ja tilintarkastuksella on toisiinsa: Sisdisen

tarkastuksen ja tilintarkastuksen vilistd suhdetta koskeva tutkimus

Sisdisen tarkastuksen ja tilintarkastuksen vélinen suhde on jilleen tiivistynyt corporate
governance -kehityksen myoté ja se on lisdnnyt kiinnostusta nédiden toimijoiden valiseen
yhteistyohon. Yleisesti aihepiirid on ldhestytty tilintarkastuksen ndkdkannalta, silld

perinteisesti tilintarkastajat ovat voineet hyodyntdi sisdisen tarkastuksen tydtd kahdella
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tavalla (Zain, Subramaniam & Steward 2006); joko siten, ettd sisdinen tarkastus tekee
tyotd tilintarkastuksen suoranaisen valvonnan alaisena tai tilintarkastus luottaa siséisen
tarkastuksen itsendisesti tekemédn tarkastustyohon. Jalkimméinen vaihtoehto vdhentda
tilintarkastajan kohteessa tarvitsemia ty6tunteja ja tutkimus onkin useimmiten keskit-
tynyt tarkastelemaan siihen liittyvid seikkoja. Tutkimukset voidaan jakaa kolmeen osa-

alueeseen:

1)  tekijdt, joiden avulla tilintarkastaja arvioi sisdisen tarkastuksen laatua ja luotetta-

vuutta,

2)  sisdisen tarkastuksen tekemin tyOon ominaisuudet ja laajuus, jolla tilintarkastus

kéyttdd sitd hyodykseen,

3) sisdisen tarkastuksen ja tilintarkastuksen véliseen yhteisty6hon liittyvdt muut

tutkimukset.

Ensimmdiselld tutkimuksen osa-alueella keskitytddn tekijoihin, joiden avulla tilin-
tarkastaja arvioi sisdisen tarkastuksen laadun ja tekee paétoksen tarkastuksen luotetta-
vuudesta. Laatututkimuksissa on useimmiten kiinnostuksen kohteena ollut se, arvioi-
vatko tilintarkastajat sisdisen tarkastuksen laatua kuten on mdéritelty tilintarkastus-
standardeissa (mm. SAS 9 ja SAS 65). Niitd standardeissa méadriteltyjd laatutekijoitd
ovat sisdisen tarkastajan patevyys (competence), jota mitataan muun muassa koulutuk-
sella ja tutkinnoilla, objektiivisuus (objectivity), joka osoitetaan esimerkiksi rapor-
tointisuhteilla sekd tyon laatu (quality of work perfomance), jossa voidaan arvioida
esimerkiksi tarkastusohjelmien sopivuutta kohteeseen (Gramling, Maletta, Schneider &
Church 2004). Sisdisen tarkastuksen laatua ovat tutkineet Clark, Gibbs & Schroeder
(1981), Messier & Schneider (1988), Hopkins (1997) sekd DeZoort, Houston & Peters
(2001). Useimmiten ndistd kolmesta tekijastd tyon laatu on havaittu tdrkeimmaksi
tekijaksi sisdisen tarkastuksen laatua arvioitaessa. Yleisesti kuitenkin voidaan todeta,
ettd mitd paremmaksi edelld mainitut kolme laatutekijdd arvioidaan, sitd enemmaén
sisdiselld tarkastuksella on vaikutusta suoritettavaan tilintarkastukseen (Krishnamoorthy

2002).
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Sisdisen tarkastajan luotettavuuteen liittyvid tutkimuksia tekivédt ensimméisind Abdel-
khalik, Snowball & Wragge (1983), Brown (1983) ja Schneider (1984). Abdel-khalik
ym. (1983) havaitsivat, ettd raportointisuhteet, joilla pyrittiin kuvailemaan tarkastuksen
objektiivisuutta olivat térkein kriteeri, johon tilintarkastajat perustivat luottamuksensa
sisdiseen tarkastukseen. Ristiriitaisia tuloksia 10ysi mm. Schneider (1984), jonka
mukaan tdrkeimmiksi tekijoiksi luotettavuudessa nousivat patevyys ja tydn laatu. Myo-
hemmin suomalaisella aineistolla tutkittuna sisdisen tarkastajan pitevyys havaittiin
tarkeimmaksi tekijaksi (Jokipii 2001). Kartoittaessaan tekijoitd laajemmin Tiessen &
Colson (1990) kayttivdt tutkimuksessaan kahtatoista muuttujaa. Tutkituista muuttujista
tarkeimmiksi tekijoiksi nousivat edelleen tyon laatu, tarkastajan pétevyys ja objektiivi-

suus.

Sisdisen tarkastuksen laatua on tutkittu my06s niiden tekijoiden suhteen, jotka voivat
vaikuttaa sisdisen tarkastajan tekemien padtdsten objektiivisuuteen. Tekijoind on
kdytetty muun muassa IIA:n jasenyyden vaikutusta (Harrell, Taylor & Chewing 1989)
ja tarkastajan etiikkaa (Buchman 1983). Tulokseksi on saatu, ettd sisdisen tarkastajan
tekemien pddtosten laatuun vaikuttavat positiivisesti ammatilliset tutkinnot, IIA:n
jasenyys ja kokemus. Edelld esiteltyjen tilintarkastusstandardeissa kisiteltyjen tekijoi-
den lisdksi myds muiden kuin sisdiseen tarkastajaan liittyvien tekijéiden vaikutusta
sisdisen tarkastuksen laatuun on tutkittu. Néitd ovat muun muassa arvioivan tilintarkas-
tajan ominaisuudet (Mills 1996), tilintarkastuspalkkion suuruuden vaikutus (Gramling
1999) sekid tilintarkastajan aiemmat kokemukset sisdisen tarkastuksen toiminnasta

(Cambell 1993).

Toinen tutkimuksen osa-alue tarkastelee miten tilintarkastaja tarkastussuunnitelmaa
tehdessddn kdyttdd hyodykseen sisdistd tarkastusta. Tutkimuksissa on havaittu, ettd
tilintarkastajat luottavat sisdisen tarkastajan tekeméén tyohon tietyilld osa-alueilla, kuten
esimerkiksi sisdisten valvontajirjestelmien testauksessa. Tutkimuksissa huomattiin
lisaksi, ettd tilintarkastajat vdhentdvét suunniteltuja tarkastustunteja, jos he voivat
luottaa suoritettuun sisdisen tarkastukseen (Maletta & Kida 1993; Felix, Gramling &
Maletta 1998; Al-Twaijry, Brierley & Gwilliam 2004).
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Kolmas osa-alue on keskittynyt tutkimaan muun muassa tarkastuspalkkioiden yhteyttad
sisdisen tarkastuksen ja tilintarkastuksen viliseen yhteistyohon. Esimerkiksi Wallace
(1984) havaitsi, ettd yhteisty0 tarkastajien vélilld vahensi asiakkaalta veloitettavaa
tilintarkastuspalkkiota kymmenelld prosentilla. Myos Felix, Gramling & Maletta (2001)
havaitsivat, ettd jos sisdinen tarkastus oli osallisena taloudellisten raporttien tarkas-

tuksessa, oli talla tilastollisesti merkittdvd vaikutus tilintarkastuskustannuksiin.

Tutkimus koskien sisdisen tarkastuksen ja muiden corporate governance -toimijoiden
vilisid suhteita on vield vihdistd. Nama tutkimukset ovat esimerkiksi keskittyneet
tarkastelemaan, onko tarkastusvaliokuntaan liittyvilld ominaisuuksilla vaikutusta siihen,
minkalaiseksi suhde tarkastusvaliokunnan ja sisdisten tarkastajien vililldi muodostuu
(Carcello, Hermanson & Neal 2002; Goodwin & Yeo 2001) tai vaikuttavatko tarkas-
tusvaliokunnan ominaisuudet sisédisen tarkastuksen ja tilintarkastuksen véliseen suhtee-
seen (Zain, Subramaniam & Steward 2006). Sisdisen tarkastuksen ja johdon vilisid

nikemyseroja ovat tutkineet mm. Haka & Chalos (1990) sekd Cooper ym.(1996).

Tulisiko sisdisen tarkastuksen tehtiiviit hoitaa yrityksen sisdisini toimintoina vai

ulkoistaa: Sisdisen tarkastuksen ulkoistamista koskeva tutkimus

Toimintojen rationalisointi ja ydintoimintojen ulkopuolisten palvelujen ulkoistaminen
yleisesti on vaikuttanut myos sisdisen tarkastustoiminnon ulkoistamiseen. Ulkoistami-
nen erityisesti sisdisen tarkastuksen yksik6iden kohdalla tuli ajankohtaiseksi 1990-
luvulla. Tutkimus aiheesta kdynnistyi samoihin aikoihin (esim. Allot 1996; Rittenberg
& Covaleski 1997). Tutkimuksissa on keskitytty selvittdmadn syitd ulkoistamisen
lisddntymiselle ja sen mahdollisia vaikutuksia sisdiseen tarkastukseen, tilintarkastukseen

ja yrityksen muihin toimijoihin.

Ulkoistamiseen johtavia tekijoitd on esitetty useita. Esilld ovat olleet paremman laadun
tavoittelu, erityisosaamisen saatavuus, kustannussadstot, tarkastuksen riippumattomuu-
den ja joustavuuden lisdédminen seké valvonnan tehokkuuden vastuun siirtiminen ulko-

puoliselle toimijalle. Ulkoistamista vastaan on lueteltu muun muassa seuraavia tekijoita:
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osaamisen katoaminen organisaatiosta, tietoturvariskien lisddntyminen, tarkastajien
lojaalisuuden ja toimialan erityispiirteiden tuntemisen vdhentyminen sekd pitkdaikaisen
suunnitelmallisuuden heikkeneminen. Covaleski, Dirsmith & Rittenberg (2003) mainit-
sivat tutkimuksessaan ulkoistamisen tirkeimmaiksi syyksi taloudelliset tekijdt. Samaan
tulokseen tulivat myos Carey, Subramaniam & Ching (2006). Myos ulkopuolisen
asiantuntemuksen saamisen yritykseen on havaittu olevan merkittdva tekijd yrityksen
sisdisen tarkastuksen ulkoistamispdatoksessd (Abbott, Parker, Peters & Rama 2004).
Niin ikdan Burnaby & Hass (2004) ja Carey ym. (2006) havaitsivat térkeéksi ulkois-
tamiseen vaikuttavaksi tekijaksi teknisten taitojen puutteen yrityksessd, jolloin ndmé
taidot ostetaan ulkopuoliselta tuottajalta. Toinen Burnabyn ym. (2004) havaitsema
merkittdvi tekijd oli yrityksen kokoon néhden liian pieni sisdisen tarkastuksen yksikkd,
jolloin se ei voinut suoriutua kaikista sille annetuista tehtdvistd. Widener & Selton
(1999) mukaan sisdinen tarkastus sen sijaan halutaan pitdd yrityksessi, jos silld voidaan
lujittaa yrityksen kilpailustrategiaa, erityistietdmysté ja sen avulla harjoitetaan henkil6s-
to4d. Muun muassa Selim & Yiannakas (2001) esittelevit artikkelissaan menetelmid

sisdisen tarkastuksen ulkoistamiseen ja arvioivat ulkoistamisen tuomia mahdollisuuksia.

Sisdisen tarkastuksen ulkoistamisen vaikutuksia on tutkittu myds tilintarkastajan
riippumattomuuden kannalta (mm. Lowe, Geiger & Pany 1999; Swanger & Chewning
2001). Tutkimuskohteena on ollut tilinpaétdsten hyvéksikdyttdjien suhtautuminen tilin-
tarkastajan riippumattomuuteen tilanteessa, jossa sama yhteisd on tuottanut sekd
tilintarkastus- ettd sisdisen tarkastuksen palveluja yritykselle. Tutkimuksissa on havait-
tu, ettd tilintarkastajien riippumattomuus koetaan vahvaksi silloin, kun sisdinen tarkas-
tus on ulkoistettu toiselle yhteisolle kuin sille, joka hoitaa varsinaisen tilintarkastuksen.
Liséksi riippumattomuuteen vaikuttaa positiivisesti se, etté tilintarkastusyhteison sisdlla
eri henkilot suorittavat sisdisid tarkastuksia kuin tilintarkastuksia. Ulkoistamista on
tutkittu myds sisdisen tarkastajan objektiivisuuden sdilymisen kannalta. Ahlawat &
Lowe (2004) totesivat tutkimuksessaan, ettd ulkoistamisella ei sinélldén ollut vaikutusta
sisdisen tarkastajan objektiivisuuteen, mutta tarkastuksen toimeksiantajalla sen sijaan oli

merkitysta.



100 ACTA WASAENSIA

Yhteenveto

Tilintarkastuksella ja sisdiselld tarkastuksella on yhteiset juuret kaukana historiassa.
Tuhansien vuosien ajan omistus ja paiatoksenteko oli keskittyneend samoille henkiléille,
jolloin silloisen tarkastuksen tehtdvit olivat yksinkertaisia ja niin samankaltaisia, ettet
erillisid ammattikuntia syntynyt. Kun yritystoiminta kehittyi ja kasvoi myds yritysten
omistaminen hajaantui ja toisaalta niiden johtaminen siten, ettd johtaja itse voisi valvoa
kaikkia toimintoja kidvi mahdottomaksi. Tallin voitiin havaita, ettd tarkastus tuli eriyt-
tdd omistajan etua valvovaksi tilintarkastukseksi ja johtajan apuvélineend toimivaksi

sisdiseksi tarkastukseksi.

Kun ammatillinen toiminta kdynnistyi oli tilintarkastus se haara, joka jatkoi vanhoja
perinteitd noudattaen. Aikaisemmin yhteinen tarkastus oli rakentunut omistajien edun
suojelemiseen ja tdlld periaatteella tilintarkastus toimi edelleen. Hieman erityyppisten
ongelmien eteen joutunut sisdinen tarkastus sen sijaan joutui pohtimaan tavoitteitaan ja
niiden toteuttamiseksi kdytettivid keinoja alusta alkaen. Talld selittyy tilintarkastuksen
nopea kehitys ja sisdisen tarkastuksen hieman rauhallisempi eteneminen. Toisaalta
tilintarkastus myos tuli huomattavasti suuremman yritysjoukon jokavuotiseksi toimin-
noksi, kun taas sisdinen tarkastus keskittyi koskemaan ldhinnd suuria yrityksié, joissa
johdon resurssit vastata asianmukaisesta varainhoidosta omistajille olivat riittdméttomat.
Liséksi tilintarkastuksen asema vakiinnutettiin nopeasti lainsdddénndllisin keinoin, kun

taas sisdinen tarkastus edelleen on padosalle yrityksistd vapaaehtoista.

Vihitellen ammattitutkinnot kehittyivit molempiin ammattikuntiin mutta kovin eriaikai-
sesti. Nykyisen tilintarkastusalan ammattitutkinnon edeltdja syntyi vuonna 1896. Kesti
1ihes kahdeksankymmentd vuotta aina vuoteen 1974 saakka, kunnes ensimmaéinen siséi-
sen tarkastuksen ammattitutkinto syntyi. Tdnd pdivdnd molemmissa ammattikunnissa
toimii aktiiviset jasenyhdistykset, jotka jarjestdvit koulutusta, seminaareja ja erilaisia

tapaamisia ammattikunnan kesken.

Kun ammatillinen tietotaito alkoi eriytyd ja ammattikunnat vakiinnuttivat asemansa

osana kdytdnnon yritystoimintaa, herdsi myds tieteellinen mielenkiinto tilintarkastuk-
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seen ja sisdiseen tarkastukseen. Ensimmaiset tieteelliset tutkimukset syntyivdt 1970-

luvulla mutta varsinainen tutkimustoiminta kdynnistyi vasta 1980-luvun puolella.

Tilintarkastukseen liittyvdn tieteellisen tutkimuksen keskeiset osa-alueet ovat niité,
jotka ammuatillisellakin puolella jo kauan ovat mietityttineet tilintarkastajia. Keskeisin
niistd on raportointi. Mitd informaatiota tilintarkastusraportin tulisi siséltda ja kenelle se
tulisi suunnata? Milld perusteella tilintarkastaja tekee pddtokset raportoinnin pohjaksi?
Millainen korvaus tehdysta tyostd tulisi saada? Namd ammatilliset kysymykset ovat
luoneet pohjan mittavalle tieteelliselle tutkimukselle aihepiiristd. N&mé aihepiirit ja

niistd tehty tutkimus on pyritty esitteleméén artikkelissa monipuolisesti.

Sisdisen tarkastajan ammatillinen historia on vield niin lyhyt, ettd tieteellisen tutki-
muksen kenttd on huomattavasti kapeampi kuin tilintarkastuksen osalta. Selvit paino-
pistealueet tutkimuksessa 10ytyvit sisdisessd tarkastuksessa kuitenkin samalla tavoin
lahtokohtaisesti keskeisistd ammatillisista kysymyksistd. Mikd on sisdisen tarkastajan
ammatinkuva ja rooli? Millainen suhde sisdiselld tarkastuksella ja sen ldhisukulaisella
tilintarkastuksella on? Tulisiko sisdisen tarkastuksen tehtdvét hoitaa yrityksen sisdisind
toimintoina vai tulisiko ne ulkoistaa? Artikkelissa on esitelty nditd kysymyksid pohtivia

tieteellisid tutkimuksia.

Tama artikkeli on esitellyt sen pitkdn historiallisen tien, jonka tilintarkastus ja sisdinen
tarkastus ovat yhdessd kulkeneet. Vuosien kuluessa niiden molempien tehtdvat ovat
eriytyneet ja muodostaneet omat selkedt kokonaisuutensa. Sekd ammatillisessa ettd
tieteellisessd mielessd niiltd 16ytyy paljon yhtymékohtia, mutta molemmilla on my®os
selkedsti erilliset tavoitteet ja padmddrit. Molempien tehtdvien osalta voidaan todeta,
ettd ammatillinen kehitys on ollut erittdin nopeaa ja ammattitutkinnon arvostus on
noussut viime vuosina huimaa vauhtia. Seka tilintarkastukseen ettd sisdiseen tarkastuk-
seen on myds syntynyt erittdin laaja ja syvillinen tieteellinen tutkimuskentti, joka on
pitkélti rakentunut ammatillisista kysymyksistd nousseiden ongelmien ratkaisemiseksi.
Tieteellisen tutkimuksen tarve kasvaa kuitenkin nopeasti uusien tutkimuskysymysten

noustessa ammattia kohtaavien haasteiden myota.
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Abstract

Jirvenpdd, Marko (2007). Kaksi tornia (The two towers). In: Contributions to
Accounting and Finance. Essays in Honour of Professor Paavo Yli-Olli. Acta
Wasaensia No. 173, 115-126. Eds Timo Rothovius and Jussi Nikkinen.

In this article, the recent development of control mechanisms is compared to the two
towers of the book written by Professor J.R.R. Tolkien. It is argued, that company
management — as well as employees — is more and more tightly controlled in the (post)
modern world of transparency, while expensive and exhaustive surveillance watch-
towers like SOX, IFRS, ERP-systems, GRI, BSC, ABC and TQM have been
established and implemented during recent years. Furthermore, company managers and
employees are analogously connected with the little hobbits. Both are trying to survive
under the shadow of the towers and the penetrating eye of accounting. In the trilogy
“Lord of The Rings”, the black tower tumbled down in the last book “The Return of
The King”. In the real business life and academic world, we are still in the middle of the
part I “The Two Towers”, and we can only make sophisticated guess, what will happen
in the future.

Marko Jirvenpdd, Professor, University of Jyviskyld

JOHDANTO

J.R.R. Tolkienin klassikkotrilogian toinen osa on nimeltédén kaksi tornia. Tornien kautta
pimeyden ruhtinas Sauron ja pahuuden puolelle luisunut velho Saruman kykenevit
kontrolloimaan laajoja alueita Keskimaassa. Tornin ylépuolella hehkuva Sauronin silmé
pystyy ndkevdidn moneen paikkaan hyvin kattavasti. Ldnsi-Mannun hobitit, Rohanin
ratsastajat ja Gondorin kerran niin uljas kansa joutuvat kulkemaan aika lailla kyykyssi,

jotta eivit olisi valvovan silmén tuijotuksessa. (Tolkien 1954-1955.)
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TORNIEN PYSTYTYS

Tornien pystytys alkaa Yhdysvalloissa

2000-luvun alussa myds todellisuudessa maailmaan on pystytetty kaksi melkoista
valvontamekanismia, tornia. Molempien syntysija on Yhdysvalloissa, jota tosin en
sininsid tdssi yhteydessi ole muuten yhdistiméssd Sormusten herran Mordoriin,
pimeyden valtakuntaan. 2000-luvun vaihteessa nimenomaan USA:ssa tapahtui kaksi
kansakuntaa ja koko maailmaa jirkyttdnyttd kriisid, jotka kédynnistivdt globaalin,
miljardeja maksavan vartiotornien pystytyksen. Ensimméinen kriisi aiheutui terroristien
hydkkdyksestdi WTC:n torneihin 11.9.2001, mikéd johti globaalin lentoliikenteen,
kulunvalvonnan ja yleensikin turvallisuustarkkailun voimakkaaseen Kkiristymiseen.
Maailmalla vallitsee yhd pelon ilmapiiri ja sadat tuhannet ihmiset valvovat satojen
miljoonien ihmisten liikennettd ja viijyvat epdilyttavid yksiloitd yotd padivdd. Koska
artikkelini liittyy laskentatoimeen, en kuitenkaan jatka téstd sinédnsd mielenkiintoisesta

tornista sen enempéa.

Toinen kriisi aiheutui merkittivien yritysten, etunendssd Enronin talousraportoinnin ja
sen valvonnan pettimisesti, minkd johdosta tuhannet sijoittajat menettivit rahansa ja
luottamus taloudellisen raportoinnin luotettavuuteen ja sen valvontaan heikkeni
merkittdvisti. Alkoi taloudellisen vartiotornin pystytys, jonka perustaksi tuli Yhdys-
valloissa vuonna 2002 sdidetty Sarbanes-Oxley-laki (SOX) tarkoituksenaan parantaa
taloudellisen raportoinnin luotettavuutta. Laki kasvattaa yritysjohdon vastuuta talou-
dellisesta raportoinnista, yhtion sisdisistd kontrolleista ja valvonnasta sekid korostaa
tilintarkastajien riippumattomuutta ja lisdd tilintarkastajien raportointia ja valvontaa.
Lain my6ti perustettiin myds SEC:n alainen Public Company Accounting Oversight
Board (PCAOB) valvomaan julkisesti listattujen yhtididen tilintarkastusta. Sarbanes-
Oxley -lain sddnnokset eivdt rajoitu pelkéstdadn Yhdysvaltoihin, vaan koskevat myos
esim. Suomessa kaikkia Yhdysvaltain arvopaperimarkkinoita valvovan SEC:n alaisissa

porsseissi listattuja yrityksid, niiden tytéryrityksid sekd tilintarkastajia.
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Sarbanes-Oxley -lain mukanaan tuoma keskeinen muutos liittyy yritysten sisdisiin
kontrolleihin. Pykala 404 velvoittaa yritysjohdon antamaan vuosittain raportin siséisistd
kontrolleista. Raportissa johdon tulee todeta vastuunsa taloudelliseen raportointiin
liittyvistd sisdisistd kontrolleista ja antaa arvionsa kontrollien tehokkuudesta tilinpaatok-
sen yhteydessi. Tilintarkastajan puolestaan on annettava lausunnot sekd johdon arviosta
ettd taloudelliseen raportointiin liittyvien kontrollien tehokkuudesta. Sisdisiin kontrollei-
hin liittyy myos pykild 302, joka velvoittaa yrityksen toimitusjohtajan ja talousjohtajan
antamaan tilinpddtoksen yhteydessd vakuutuksen tilinpadtoksen laadintaan liittyvien

kontrollien jarjestdmisestd yrityksessé.

SOX-sddnndsten soveltaminen on johtanut kadytdnndssd todella tydlddseen sisdisten
kontrollien rakentamiseen. Sarbanes-Oxley -lain pykilad 404 on myds paljon kritisoitu.
Kritiikki kohdistuu keskeisesti lisddntyneeseen paperitydhdn ja byrokratiaan sekd
merkittdvisti kohonneisiin tilintarkastus- ja konsulttipalkkioihin (Helvid & Siikanen

2005, Pollock 2006, Tackett et al. 2006, Kaartinen, 2006).

My®0s raporttien runsauden aiheuttama informaatiotulva ja hdmmennys osakemarkki-
noilla ovat herittineet kritiikkid. Vaatiihan Sarbanes-Oxley 404 yhteensd neljd eri
raporttia entisen yhden sijaan. Erilaisten mukautettujen raporttien yhdistelmien mah-
dollinen m#ird nousee, jolloin sijoittajien on hankala tulkita kaikkia raportteja. (Tackett

et al. 2006, Kaartinen, 2006)

Esim. Tackettin et al. (2006) mielesta sisdisten kontrollien merkitystd sijoittajien
luottamuksen palauttamisessa on liioiteltu. Jos tilinp4dtds on olennaisesti oikein,
taloudellisen raportoinnin sisiisilld kontrolleilla ei ole merkitysté sijoittajien arvioidessa
yhtion nykyisié tai tulevia tuottoja. Hénen mukaansa vadrinkdytokset esim. Enronin tai
WorldComin tapauksissa eivit olisi olleet viltettdvissd Sarbanes-Oxley -lailla. Niissi-
hin normaalit taloudellisen raportoinnin siséiset kontrollit olivat olemassa ja toimin-
nassa jo viirinkdytosten tapahtuessa. Yleensd vakavimpiin védrinkdytoksiin liittyy
ylimmén johdon petos, johon sisdisilld kontrolleilla ei voida lopultakaan vaikuttaa. Jos
ylin johto haluaa vidristelld taloudellista informaatiota, se tekee sen joka tapauksessa.

(Tackett et al. 2006, Kaartinen 2006.)
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SOX-lain kielteiset vaikutukset ovat jo ndkyvissdé USA:laisten porssien toiminnassa.
Vuoden 2006 ensimmdiselld neljannekselld NYSEen ja Nasdagiin listautui ainoastaan
14 ulkomaalaista yritystd. Lontoon porssiin listautui 50 ulkomaalaista yritysti.
Yhdysvaltalaisten porssien kustannuksella ovatkin hydtyneet erityisesti eurooppalaiset

porssit etunendssd Lontoo sekd Toronton porssi. (Kauppalehti 25.7.2006.)

Tornit Euroopassa ja Suomessa

SOX-lainsddddannoén ohella myds suomalainen tilintarkastuslainsdddéntd on muuttu-
massa ja esityksen mukaan kaikissa tarkastettavissa yrityksissd tulee olla auktorisoitu
tilintarkastaja. Tdma lisda luonnollisesti tilintarkastuksen laatua, mutta samalla myos
kustannuksia. Mikroyritykset tosin vapautettaneen tilintarkastuspakosta, vaikkakin
ulkoista rahoitusta haettaessa siitd saattaa kdytdnndssd muodostua vapaaehtoinen pakko.
Vaikka SOX-lainsdaddntd ei sellaisenaan ulottuisikaan kovin voimakkaasti Suomeen,
tulee sisdisten kontrollien tarkastus kuitenkin kasvamaan, koska se siséltyy uuden

tilintarkastuslain edellyttimadn ISA-standardien noudattamiseen.

Suomalaiset USA:ssa listatut porssiyhtiot UPM-Kymmene, Nokia, Stora-Enso ja Metso
joutuvat noudattamaan SOX-lakia 31.7.2006 jilkeen paéttyvien tilikausien osalta, eli
kdytdnnOssd 2006 pddttyviltd tilikausilta. Lisdksi Suomessa on lukuisia USA:ssa

listattujen yritysten tytiryhtioitd, jotka myos kuuluvat lainsdédénndn piiriin.

SOX-lainsddddnnon puitteissa on pystytetty korkea vartiotorni ja on mielenkiintoista
seurata, kyetdinko yksittdisid vadrinkaytoksid ehkdisemddn tornia ndin merkittévisti

korottamalla. Epiilijoitd ainakin tuntuu riittdvéan.

Suomessa ovat viime vuosina puhuttaneet taloudellisen valvonnan ja ohjauksen osalta
ennen kaikkea Soneran ja Fortumin tapaukset. Soneran tapauksessa yhtidssd realisoitui
miljardien riskit yrityksen ostettua Keski-Euroopasta “ilmatilaa” tulevan sukupolven
mobiiliteknologialle, joka ei koskaan realisoitunut kdytannon kassavirroiksi. Fortumin

tapauksessa puolestaan johtoa palkittiin yleisen mielipiteen mukaisesti jossakin méérin
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ansiottomasti ylisuurilla johdon optioilla. Todennékdisesti kumpaakaan kotimaista
kohutapausta olisi tuskin niilld uusilla valvontajarjestelmilld kyetty sinénsd hallitse-
maan. Kuitenkin, huolimatta ikdvistd piirteistddn molemmat tapaukset ovat herittdneet

keskustelua riskienhallinnasta ja johdon palkkioiden sudenkuopista.

Kotimaisen tarkastelutason lisiksi on mielenkiintoista seurata, miten yhtendisesti
Eurooppa ylipditidn seuraa USA:n mallia, vain kykeneekd se oppimaan sielld tehdyistd
ylilydnneisti ja toimimaan viisaammin. Euroopassa halutaankin nyt selvittdd mahdollis-
ten uudistusten hydtyjen ja kustannusten suhdetta. Yhdysvaltalainen lainsdddintd
ndhdddn liian ty6lddnd ja kustannuksia vaativana havaittuihin hyotyihin verrattuna.
Eurooppalaisessa kdytdnndssd korostetaan sen sijaan periaatteita (kuten noudata tai
selitd) ja vapaaehtoista vaatimusten noudattamista. Direktiiveilld on sdddetty sisdisiin
kontrolleihin liittyen ainoastaan tarkastusvaliokunnan tehtdvésti valvoa sisdisen
kontrollijirjestelmin tehokkuutta seké vaatimuksesta esittdd taloudelliseen raportointiin
liittyviin kontrollijirjestelmén kuvaus osana tilinpdétdstd. Direktiivien lisdksi sisdisiin
kontrolleihin liittyvid ohjeita loytyy tdlld hetkelld eri valtioiden omistajaohjauksen
koodeista, kansallisesta lainsddddnnosta ja arvopaperipdrssien sdénndisti. Keskustelussa
ja joissakin kansallisissa koodeissa on kuitenkin korostunut my6s muiden kuin talou-
delliseen raportointiin littyvien sisdisten kontrollien merkitys. Joissakin jésenvaltioissa
kansallisiin koodeihin onkin esim. jo otettu mukaan piirteitd Sarbanes-Oxley -lain

kontrollien tehokkuuden arvioinnista. (Kaartinen 2006.)

ULKOISEN LASKENTATOIMEN TORNIN MUUT KERROKSET

IFRS — kansainvilinen kontrollijéirjestelmi

SOX-ilmid on kuitenkin vain tornin kattokerros. Torni rakentuu monista kerroksista ja

sen hypnoottinen silmi tuijottaa niin osakkeenomistajista ja yhteiskunnasta johtajiin

pdin kuin johdosta yritysten sisdpuolelle. Transparenssia eli ldpindkyvyyttd perdén-

kuuluttavat myds muut tornin rakentajat. Laskentatoimen kansainvilistd harmonisointia
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on toteutettu tiiviisti jo reilut kolmekymmenté vuotta ja vauhti on jatkuvasti tiivistynyt.

Kéytédnnossd tdma on tarkoittanut mm. IFRS:n kdytt6onoton nopeata lisddntymisti.

Vuoden 2005 alussa Suomessa voimaantulleen uuden kirjanpitolain mukaan julkisesti
noteerattujen yritysten on noudatettava konsernitilinpddtoksessddn IFRS-normeja.
Euroopan parlamentti ja Euroopan unionin neuvosto antoivat heindkuussa 2002
asetuksen (EY N:o 1606/2002) kansainvilisten tilinpaatosstandardien soveltamisesta.
Asetus tuli voimaan 14. pdivini syyskuuta 2002. Asetuksella velvoitetaan jésenvaltioi-
den listautuneet yritykset laatimaan konsernitilinpddtoksensd 1 pdivdnd tammikuuta

2005 ja sen jilkeen alkavilta tilikausilta IFRS- (entisten IAS-) standardien mukaisesti.

EU:n IAS-asetuksen mukaan standardien tuli olla ovat Euroopan yleisen edun mukaisia
ja tdyttdd ne ymmidrrettivyyden, olennaisuuden, luotettavuuden ja vertailtavuuden
vaatimukset, joita edellytetddn taloudellisessa paatdksenteossa ja yritysjohdon toimien
arvioinnissa tarvittavalta tilinpaatosinformaatiolta. Hallituksen esityksen (HE126/2004)
mukaan IAS-standardien kdyttoonottaminen parantaa tilinpdétdsten kansainvalistd
vertailukelpoisuutta ja ldpindkyvyyttd, mikd puolestaan hyodyttdd yritysten sidosryh-
mien, niin omistajien, velkojien kuin markkinoilla toimivien yleistd informaatiotarvetta.
Standardien kiytto6notto edistdid myods viranomaisten mahdollisuuksia saada lipi-
ndkyvdd ja vertailukelpoista informaatiota yrityksistd. Vaikkakin IFRS on Eurooppa-
eikd USA:laisjohtoinen projekti, on Yhdysvaltojen USGAAP-pohjainen kontrolli itse

asiassa vield yksityiskohtaisempaa.

Myos IFRS:n kiyttoonotto oli erittdin merkittdvd ponnistus suomalaisilta listayhtioiltd
vuosina 2003-2004. Lipindkyvyyttd on pyritty lisddméan mm. kdyvén arvon periaatetta
korostamalla. Niinp4, kun esimerkiksi goodwill kirjattiin aikaisemmin vaikutusaikanaan
poistoina kuluiksi systemaattisesti, tulee sen arvo nykyisellddn testata, jos se katsotaan
aiheelliseksi. Goodwill voi siis ennusteiden ollessa kunnossa jaada taseeseen ikuisiksi
ajoiksi tai toisaalta ennusteiden heikentyminen voi johtaa goodwillin dramaattisiinkin
alaskirjauspaineisiin. Vaikutukset voivat olla merkittdvat, kun goodwill saattaa olla
omaa piddomaa suurempi erd yrityksen taseessa. Sekd SOX:in ettdi IFRS:n avulla

yrityksid yritetddn lapivalaista samalla tavalla kuin matkustajien matkalaukkuja lento-
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koneeseen noustaessa. Lisddntyyko lapindkyvyys ja raportoinnin luotettavuus enemmaén
kuin raportoinnista aiheutuneet uudet riskit? Tdhdn saamme lopullisen vastauksen vasta
ajan myotd, mutta valvontatornia on ndiltd osin ainakin rakennettu monta sataa metrid
korkeammaksi ja on yleisesti tiedossa, ettd rakentaminen on kallista, varsinkin

Suomessa.

GRI - globaali valvonta-aloite

Muutama kerros vartiotornia rakentuu mydskin yrityksen yhteiskuntavastuun rapor-
toinnin kehittymisesti. Perinteisen taloudellisen raportoinnin lisdksi hyvin suuri joukko
suuryrityksid raportoi nykyisin sidosryhmilleen taloudellisten vaikutusten lisdksi myds
sosiaalisista ja ympdristoon liittyvistd vaikutuksista. Keskeisin viitekehys markkinoilla
on ns. GRI-viitekehys (2001), jonka mukaan raportoitavia kohteita tulee mukaan
kuvaan useita kymmenid, esimerkiksi energian ja veden kulutus, kasvihuonepaistot,
otsonikatoa aiheuttavien aineiden paéstot, jatemddrd, 6ljy- ja kemikaalivuodot, kierritys,
ympiristdmenot, tapaturmat, koulutus, turvallisuusjirjestelyt, tasa-arvo, ihmisoikeus-
nakokohdat, lapsitydvoiman kéytté yms. Ne ovat luonnollisesti erittdin tirkeitd asioita,
mutta myos ty6ldita raportoida. Yhteiskuntavastuun raportointi tulisi olla my6s varmen-
nettua, eli mukaan tulee tilintarkastusta jéljittelevd kontrolli. Valvontakoneisto siis

kiristdd otettaan my0s niilta osin.

JOHDON LASKENTATOIMEN KERROKSET

Mutta jos ulkoisten sidosryhmien ja yhteiskunnan valvova silmd kééntyilee tarkasti
yritysten perissd, on tilanne aivan vastaava myos yritysten sisélld. SOX 404:n mukai-
nen sisdisten kontrollien kehittdminen tarkoittaa sisdisen valvonnan voimakasta tiivisty-

mistd, mikd koskee suurta osaa yritysten tyontekijdista.
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ERP:n avulla verkko Kiristyy

Lisdksi pdivittdistd toimintaa valvomaan on yrityksissd uhrattu viimeisten vuosien
aikana miljardeja euroja integroitujen toiminnanohjausjérjestelmien (ERP), kuten
SAP/R3, OROS, BAAN, implementointiin. Niiden avulla yritykset ja tydntekijit
pakotetaan standardoituihin muotteihin ja yksikoiden ja tyontekijoiden edesottamuksia
kyetddn paitsi koordinoimaan, myds seuraamaan ldhes reaaliajassa globaalisti (esim.
Dillard et al. 2005), eikd pakoon péidse edes piiloutumalla Lorienin metsédn, Morian
luolaan tai Kalmansuohon, kuten hobitit sentdén kykenivit kitkeytymaén tiukan paikan
tullen Sauronin silméltd. Integroidut toiminnanohjausjirjestelmit ovatkin olleet

vuosituhannen vaihteen yksi merkittivimmistd panostuksista kontrollin lisidmiseen.

Toimintolaskennalla turhat pois organisaatioista

Toimintolaskennan (ABC) (Cooper & Kaplan 1987) avulla voidaan puolestaan laskea
jokaiselle organisaation toiminnolle hintalappu ja kyetddn seuraamaan toimintojen ja
yksildiden tehokkuutta, paikallistaa tehottomat toiminnot tai toiminnot, joissa ei synny
mitattavaa lisdarvoa. Teorian mukaan ne tulee eliminoida. Ehkd noin neljdnnes suoma-
laisyrityksisti — pienyritykset poislukien — soveltaa ténd pdivénd tavalla tai toisella
toimintolaskentaa ja liimailee hintalappuja ja elimoi turhaa ’14skid’ pois organisaatioista.
Toivoa sopii, etti luovuus ja organisaatioiden pitkdn tdhtdimen kehittiminen el
vaarannu timén tornin kerroksen edessd, eikd tehdd virheellisid saneerauksia eikd
heitetd asiakkaiden joukosta pois tulevaisuuden helmis, jos ne nyt sattuvat osoittautu-
maan ns. kannattamattomiksi asiakkaiksi, joiden sanottiin joskus mm. tuovan ldhinné

kuraa yrityksen marmorilattialle.

TQM - valvonta ulottuu myos tekemiseen

Laatujohtamisen (esim. TQM, kokonaisvaltainen laatujohtaminen) erés piirre on pyrki-

mys toiminnan laadun pitdmiseen tasaisena. Témd merkitsee prosessien tarkkaa, jopa
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tilastollista seurantaa ja mittaamista, virheiden eliminointia ja toiminnan ohjeistamista,
standardointia. Laatujohtamisen kautta valvonta laajenee usein hieman aggregaateista ja
ylimalkaisista talousluvuista toiminnan valvomiseen ja mittaamiseen. Mittareita asete-
taan usein hyvinkin yksityiskohtaiselle tasolle ja toiminta ohjeistetaan joskus yksittéisti
kidenliikettd myo6ten. Laadun kannalta ja liikkeenjohdon tavoitteiden osalta ndmé asiat
ovat useimmiten jirkevid ja perusteltuja, mutta tyontekijd saattaa toisinaan kokea
olevansa Max Weberin (1958) rautahékissd (iron cage). Ei ihme, ettd tyontekijoiden
puhekielessd esim. laatujohtamismenetelméd six sigmaan saattaa joskus vilahtaa kaksi

kuutosta lisdd tuntemuksia kuvaamaan.

BSC valvoo kaikkea, ”miki liikkkuu”

Varsin samantyyppisen Kkontrolliarsenaalin tarjoaa Balanced Scorecard (BSC) eli
tuloskortti (Kaplan & Norton 1992), joka on levinnyt yrityksiin hyvin laajalti (Malmi,
2001). Verrattuna laatujohtamiseen, se tuo mittaukseen ja valvontaan strategisen
perspektiivin. Tutkijat (Cooper & Ezzamel, 2003) ovatkin kritisoineet sitd mekaanisen
command and control menetelmén paluuna liikkeenjohtoon. Siind ylin johto sanelee
strategiset suuntaviivat ja tavoitteet, jotka sitten “BSC-laatikoston” wvilityksel-
le “viestitetddn” organisaatioon eli jaetaan alaspdin yksikdille ja vastuuhenkildstolle.
Paljon siitd, millaiseksi vilineeksi tuloskortti muodostuu, riippuukin tuloskortin
kiyttdonotto- ja soveltamistavasta. Tavoista riippumatta joka tapauksessa BSC tarjoaa
kortillisen uusia valvontamittareita mm. talouden, henkildston, oppimisen, prosessien,
laadun ja asiakkaan osalta. Niiden avulla laskentatoimen valvova silméd penetroituu
yhdessi laatujohtamismittareiden kanssa organisaation joka sopukkaan (ks. Vaivio 2006)
ja strategia voi kaiken mittauksen ja valvonnan lopulta jaddd saman alkuhdmérin

peittoon, jossa se olikin.

Mielenkiintoista on myos se, ettd sekd toimintolaskenta, tuloskortti ettd kokonais-
valtainen laatujohtaminen ovat l4htdisin Yhdysvalloista, kuten Sarbanes-Oxleykin.
Laatujohtamisen osalta USA:ssa tosin pyrittiin 1&hinnd vastaamaan japanilaisten laatu-

haasteeseen mallintamalla ja tuotteistamalla heiddn toimintatapansa amerikkalaiseen
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kokonaisvaltaiseen muottiin. Namé johdon ohjauksen toimintatavat on kuitenkin otettu

myd6s Euroopassa kdyttoon siind missd Yhdysvalloissakin.

Aineeton varallisuus kontrolliin

Tdmikdidn ei ole vield riittdnyt vaan valvontaan ja ldpivalaisuun on otettu myds yritys-
ten aineeton varallisuus, aineeton pddoma tai osaamispddoma, joka on purettu edelleen
tarkemmin kontrolloitaviksi asiakaspddomiksi (ulkoiset rakenteet), rakenteellisiksi
pddomiksi (sisdiset rakenteet) ja inhimilliseksi pddomiksi (yksildiden kompetenssit)
(Sveiby 1997, Edvinsson, 1997, Stewart 1998, Meritum 2002) Inhimillinen pddoma tar-
koittaa maéritelmin mukaan osaamista, jonka tyontekijdt vievit mukanaan léhtiessdén
yrityksestd iltaisin kotiin. Silti sillekin on kehitelty mittauksen viitekehys ja joukko
mittareita. Ei ehkd olekaan ihme, ettd suurista odotuksista huolimatta aineettoman
varallisuuden tai osaamispddoman mittaus ei ole ehkd kuitenkaan johtanut kovinkaan
merkittiviin tuloksiin ainakaan toistaiseksi. Ehka aivan kaikkea ei sentdén korkeastaan
tornista kaiken ndkevilld silmilld voida kontrolloida. Jaihdn Sauronillekin Sormusten

herrassa pahoja katvealueita Keskimaassa.

JOHTOPAATOKSET JA KESKUSTELUA TULEVAISUUDESTA

Akateemisesta tarkkailijasta tuntuukin, ettd 1980-luvun lopun ja laman jidlkeen 1990-
luvun loppupuolen laskentatoimen toiveikkaat kehittdmisndkymaét, kuten talousjohdon
roolin muutos liiketoimintaa tukevaan suuntaan ja jota toimintolaskennalla, laatu-
mittareilla, aineettoman varallisuuden mittauksella ja tuloskortilla alun perin tavoiteltiin,
ovat kddntyneet globaaliksi valvonnan ja kontrollin tornin muuraamiseksi, jota edusta-
vat ennen kaikkea SOX-sdannosto, tilintarkastuksen tiivistyminen, kansainvéliset las-
kentastandardit, integroitujen toiminnanohjausjarjestelmien kayttoonotto sekd toiminto-
laskelmien ja tuloskorttimittareiden yksil6tasoinen kokeminen paitoksenteon tukemisen

sijaan yksikoiden ja yksiléiden kontrolloinniksi.
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Kirjatrilogian Taru sormusten herrasta kolmannessa osassa ”Kuninkaan paluu” molem-
mat tornit lopulta kukistuivat — valkoinen antautui ja musta sortui — kunhan sormus oli
ensin saatu — valvovilta torneilta piilossa — heitettyd tulivuoren tuliseen pétsiin. Atika
néyttdd, miten tosieldmén torneille tulee tapahtumaan, olemmehan nyt vasta trilogian
toisessa osassa “Kaksi tornia”. Ei kuitenkaan kannata vaipua synkkyyteen. Toitd ja
kysyntdd laskentaihmisilla riittdd kaikkia nditd — ja uusia — muutoksia tehtéessd. Lisaksi
pitdd muistaa, ettd tosieldmin torneja eivit ole rakentaneet pimeyden ruhtinaat, kuten
sormusten herrassa, vaan niiden avulla yritetddn pdinvastoin suojautua “pimedn ja
pahuuden voimilta”, kuten taloudellisilta vaarinkdytoksiltd ja organisaatioiden turhalta
tehottomuudelta. Kummassakin tapauksessa — Tolkienin kirjassa ja tosi eldméssd -
pikku hobitit, jotka haluavat eldd rauhassa ja tehdd omia bisneksiddn, tahtovat vain

jaida jalkoihin.
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1. Introduction

This study investigates whether investors on the Finnish stock market regard U.S. news
macroeconomic announcements as an important source of information when valuing
stocks. To achieve this goal, the behavior of implied volatilities around four important
scheduled U.S. macroeconomic news announcements on Finnish stock markets are
analyzed. The macroeconomic news announcements investigated are selected based on
their importance on the U.S. stock market according to Graham et al. (2003). Those
reports are Employment, Producer Price Index and NAPMM (National Association of
Purchasing Management report: manufacturing). Moreover, since Nikkinen and
Sahlstrdm (2004a) suggest that the Fed’s interest rate decisions are relevant when
pricing the U.S. stocks, also the Fed’s meeting days are included as news announce-
ments. Domestic, i.e. Finnish, macroeconomic news announcements are excluded from
the analysis since the earlier studies show that they are not regarded as value relevant by

the traders on the Finnish stock market (see e.g. Nikkinen and Sahlstrom 2004b).

The research question is relevant given the vast empirical evidence on the cross-country
market integration (see e.g. Bracker and Koch 1999; Martens and Poon 2001). This
literature shows that the stock markets of industrial countries are close integrated.
Moreover, the U.S. stock market seems to be the leading source of information.
Consequently, it can be hypothesized that the Finnish stock market is affected by the

important U.S. macroeconomic news releases.

Because the release dates of these macroeconomic indicators are known in advance, but
their contents are unknown, market uncertainty measured by using implied volatility is
affected by the forthcoming releases (see e.g. Ederington and Lee 1996). Consequently,
implied volatility is used to measure the importance of the news announcements with

respect to stock valuation.

The results of the study show that all news announcements examined, expect NAPMM

report, have impact on the Finnish implied stock market volatility. This finding suggests
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that the traders on the Finnish stock market regard U.S. macroeconomic news

announcements as an important source of information when valuing Finnish stocks.

The rest of the study is organized as follows. Section 2 provides theory regarding the
behavior of implied volatility around scheduled news announcements. Section 3
presents the data used in the study and Section 4 describes the research methodology.
Section 5 shows the empirical results and, finally, summary and concluding remarks are

given in Section 6.

2. Implied volatility behavior around important macroeconomic news

announcement

Option pricing theory implies that the option value is a nonlinear function of underlying
stock price, time to expiration of the option, exercise price of the option, risk-free
interest rate and underlying asset price volatility. An alternative way to use option
pricing models is to plug in current market price of an option and other inputs, except
volatility, and then solve the underlying asset price volatility. This procedure gives a
market’s assessment of the future volatility of the underlying asset price. In more
details, this estimate is a market’s assessment of the future volatility over the remaining

life of the option (see e.g. Mayhew 1995).

Stock prices are more volatile around scheduled information releases such as macro-
economic news announcements and earnings announcements than on non-announce-
ment days (see e.g. Graham et al. 2003). The reason for this is that the news
announcements contain relevant information about stock values and thus affect the
pricing process of stocks. The empirical evidence clearly supports this notion, also on
other than stock markets. For example, by Ederington and Lee (1993) using data from
interest rate and foreign exchange rate markets, by Fleming and Remolona (1999) using
data from the U.S. treasury market, by Christie-David and Chaudhry (1999) using data
from interest rate and interest rate futures markets, and by Christie-David, Chaudhry

and Koch (2000) using data from gold and silver markets document this phenomena.
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Similar results on the stock markets are reported by McQueen and Roley (1993), Buckle
et al. (1998), Chang et al. (1998), Veronesi (1999), Steeley (2001), Jones et al. (2005)
and Nikkinen et al. (2006).

Because the Black-Scholes (1973) option pricing model assumes that daily stock returns
are independently and identically distributed random variables, daily variances are
additive. Thus, the average implied variance over the remaining life of the option
contract can be calculated by summing the individual daily variances and dividing this
sum by the number of days until the expiration date (see Merton, 1973). This result can

be applied when the scheduled announcements are investigated.

Assuming that the news announcement occurs during the life of the option, the average

variance o until the expiration day of the option can be expressed as

average

2 r-1 ., 1 ,

Onip YO0 4p>

o = 1
average T T ( )

where o},, and o’ are respectively the stock return variances on a non-announce-

ment day (NAD) and on the news announcement day (AD), and T is the number of days
to the expiration date of the option (see Donders and Vorst 1996). Consequently, the
theoretical implied volatility is a function of time (see Merton 1973).

An illustration of the implied volatility behavior around a scheduled news announce-
ment is provided e.g., in Nikkinen and Sahlstrdm (2004b) as shown in Figure 1. It can
be seen that the implied volatility increases gradually prior to the scheduled announce-
ment and drops immediately after the announcement has been made and the information
has been incorporated into the stock prices. This example assumes that the volatility is
constant on non-announcement days and twice higher than normal on the scheduled

announcement day.
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An example of theoretical implied volatility assuming that volatility is constant, -24.1 per cent, except on
the event day, 48.2 per cent. Expiration day is 20 trading days after the event day. It is assumed that there
is a single scheduled macroeconomic announcement the day before the maturity of the option.

Figure 1. Behavior of implied volatility around scheduled macroeconomic news

announcement (Nikkinen and Sahlstrom 2004b).

3. Data

3.1 U.S. macroeconomic news announcements

The sample consists of monthly reports on Employment (EMP), Producer Price Index
(PPI) and NAPMM (National Association of Purchasing Management report:
manufacturing) from the U.S. economy. The data period is from January 1996 to
December 1999. Furthermore, the Federal Open Market Committee’s (FOMC) meeting
days from the U.S. markets are included since they contain relevant information about

the short term interest rates. See Table 1 for the list of the announcements.
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Table 1. Macroeconomic news announcements investigated in the study.

Report Symbol Number of reports
Employment EMP 48
Producer Price Index PPI 48
National Association of Purchasing Management:

manufacturing NAPMM 48

Fed's interest rate report FOMC 32

The usual release day of the Employment report is the first Friday of the month.
Correspondingly, the Producer Price Index (PPI) report is usually released around 13"
day of the month while the NAPM report is released usually on the first trading of the
month. All news releases are made at 8:30 a.m. Eastern Time (ET), i.e. 3:30 p.m. in
Finnish time. At the time of news releases the Finnish stock market is still open and thus
the effect of the news releases is incorporated into the closing prices of stocks and their
implied volatilities. The FOMC's meetings are usually held on Tuesdays and the FOMC
issues a statement shortly after the meeting. Therefore, the statement is issued when the
Finnish stock market is not open. Thus, uncertainty related to the meeting is resolved on
the European stock markets on the following day. The release calendar and the reports

are provided by the Federal Reserve and they are available in the Fed’s web pages.

3.2  Implied volatility measure

The implied volatilities from the Finnish market are calculated from the daily closing
prices of the Finnish stock index options by the Helsinki Stock Exchange (HSE). The
underlying of these options is the Finnish Options Index (FOX) that is a value-weighted
index of 25 major stocks quoted on the HSE. Nowadays, the same index is called as
OMXH25 index. The options are European type options and they expire six times a
year. In the volatility index construction, the HSE uses the weighting method suggested
by Latane and Rendleman (1976). This method weights the individual put and call

options on the basis of the partial derivative of the option price with respect to the
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standard deviation of the stock return. The weighting method puts the highest weight on
the options that are at the money (see Day and Lewis, 1992).

Table 2 presents summary statistics of implied volatility index and its logarithmic
changes on Finnish markets. The same statistics are also reported after removing
outliers based on the Weisberg (1985) test. The summary statistics seem to very similar

in both the cases.

Table 2. Descriptive statistics of Finnish implied volatility index.

Raw data Outliers removed”
Statistics Level Change® Level Change®
Number of observations 955 954 947 946
Mean 24.78 0.0002 24.81 -0.0005
Median 23.50 -0.0023 23.50 -0.0025
Minimum 14.74 -0.3632 15.90 -0.2985
Maximum 45.09 0.4160 45.09 0.2752
Standard deviation 4.86 0.0770 4.86 0.0714
Skewness 1.2741 0.2872 1.2835 0.2028
Kurtosis 2.0066 3.1344 1.9988 1.3236

*Change: In(ISD, /ISD,_,) , where ISD, is implied volatility at day ¢.
® Qutliers are detected by Weisberg's test.

4. Estimation of the macroeconomic news effects on the Finnish stock market

Based on theory presented in Section 2, implied volatility is hypothesized to gradually
increase prior to the important macroeconomic news releases, namely Employment,
PPI, NAPMM and Fed’s interest rate reports. Furthermore, it is hypothesized that the
implied volatility drops back to its normal level after the news releases, i.e. on the

announcement day.

To investigate whether hypothesized implied volatility behavior is observed, the
following regression model, similar to e.g. Ederington and Lee (1996) and Graham et al.

(2003), is estimated:.
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In(ISD, /ISD, ) = &t, + &, D™ + o, D/ + o, DM + a,D? + ¢, ()

NAPMM
9 D t

where ISD, is implied volatility at day . Dummy variables D", D" , and

D¢ identify the days on which the EMP, PPI, NAPMM and FOMC’s reports are

released. It is worth noting that since the FOMC’s report is released when the Finnish
stock market is close, time #-7 is used in the analysis for the FOMC’s reports in order to

observe their impact on the Finnish market.

Based on theory, it is hypothesized coefficients of the dummy variables are lower than
zero for the important macroeconomic news releases, i.e. implied volatility decreases on
the announcement day. Furthermore, it is expected that & >0 because on days with no

scheduled news releases implied volatility is expected to increase.

In the model specification, the Godfrey's test indicates significant first-order autocorre-
lation. Thus, an AR(1) term is added to the model. Furthermore, the Lagrange
Multiplier (LM) test for the ARCH effect indicates conditional heteroscedasticity in
error terms. Therefore, GARCH(1,1) is fitted. The coefficients of the GARCH equation

are statistically significant and the LM test shows that the specification is adequate.

To examine the effect of potential outliers on the results, the analyses are done also after
the removal of the outliers. Possible outliers are detected using the Weisberg (1985)
test. It detects eight outliers at the five per cent significance level. However, as the next

Section shows, the results are virtually the same with and without these outliers.

5. Empirical results

The regression results of Equation (2) are reported in Table 3. The results show that the
reports on Employment, PPI and FOMC's meetings have significant effects on the
Finnish implied volatility. Moreover, the sign of the coefficient is negative as

hypothesized. On the contrary, NAPMM report has no effect on the implied volatility.
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This is rather surprising since the NAPMM report is one of the closely followed news

releases on the U.S. markets.' Thus, the hypothesis that implied volatility drops after the

macroeconomic news release is confirmed in a case of those three news releases. If the

magnitude of the reports is compared, the coefficients show that the FOMC’s meeting

has the biggest impact while the Employment report has the second biggest impact and

the PPI report has the lowest impact. The intercept term is not significantly different

from zero thus hypothesis regarding the intercept term is not confirmed.

Table 3. Importance of the U.S. macroeconomic news on the Finnish stock market.

The regression is of the following form:

In(ISD, / ISD, ) = &, + &, D" +a,D/™ + a,D}*™ +a, D" +¢,

where ISD, is implied volatility at day £. Dummy variables DF", pPP, pDN4"M and DfOMC identify

the days on which the Employment, PPI, NAPMM and the Fed’s interest rate reports are released.
Autocorrelation and heteroscedasticity are corrected with AR and GARCH terms.

Raw data Outliers removed

Coefficient Estimate  Prob. of t-stat. Estimate  Prob. of t-stat.
Intercept 0.0013 0.429 0.0014 0.425
EMP -0.0267 0.006 -0.2790 0.003
PPI -0.0199 0.021 -0.0204 0.016
NAPMM 0.0023 0.200 0.0007 0.951
FOMC -0.0305 0.000 -0.0269 0.001
AR(1) 0.3480 0.000 0.3428 0.000
ARCH(0) 0.0021 0.000 0.0014 0.001
ARCH(1) 0.2173 0.045 0.1373 0.001
GARCH(1) 0.3616 0.000 0.5363 0.000
Adj. R-square 0.162 0.141

Notes:

Estimates that are significant at the five per cent level are shown in bold.
Outliers are detected by Weisberg's test.

! However, Nikkinen et al. (2007) also found NAPMM not to be significant in respect to implied risk

premium on the U.S. markets.
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In general, the results of the study show that the important U.S. macroeconomic news
announcements are important also when valuing stock on the Finnish stock markets.
This finding is consistent with Nikkinen and Sahlstrom (2001, 2004b) that U.S.
macroeconomic news releases have impact on the stock valuation also on the European

stock markets.

6. Summary and conclusions

This study investigates whether investors on the Finnish stock market regard U.S. news
macroeconomic announcements as an important source of information when valuing
stocks. In particular, by utilizing option-implied volatilities the importance of the U.S.
macroeconomic news information on the Finnish stock market can be examined. The
investigated U.S. macroeconomic news announcements are selected based on the earlier
literature (see Graham et al. 2003). The investigated announcements are Employment
(EMP), Producer Price Index (PPI), Federal Open Market Committee’s (FOMC)
meeting and National Association of Purchasing Management (NAPMM) reports.

Since the release dates, but not the content of these important announcements are known
in advance, their impacts on uncertainty, as measured by implied volatilities, are
expected to be the following: Implied volatilities should increase prior to the scheduled
important news announcement and decrease on the announcement day, as uncertainty is
resolved by the market participants. This is further consistent with the higher realized
volatility on the announcement day, which is empirically well-documented in the

literature (see e.g. Nikkinen et al. 2006).

The empirical results of this study show that on important macroeconomic news
announcement days implied volatility drops, as uncertainty is resolved by the market
participants. It is found that from the investigated news announcements this holds for
EMP, PPI and FOMC's reports. FOMC's report seems to have largest impact on stock
valuation in Finland followed by EMP and PPI reports. Interestingly, implied volatilities
do not seem to be responding to release of NAPMM report.
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Survival analysis (SA) is a powerful statistical technique that is generally applied to
longitudinal data from the survival process of a risk set. However, in financial distress
(FD) prediction the relevant data available typically cover only a short time series and is
non-stationary. Typically such data include only 1-5 observations for each firm. This
study is an attempt to apply the SA to such data consisted of a large data base of Finnish
firms from a short, five-year period (1997-2001). One prior to default the estimation
data include 2,769 default and 27,244 non-default firms. All the observations are used
to estimate a proportional hazard (Cox regression) model. The years (1 to 5) to default
are used as the time variable. Financial ratios, size, industry, and age are used as
covariates in estimation. The proportionality assumption of hazards is tested by time-
varying variables and shown to hold. The exponential hazard is compared to a logistic
risk measure estimated from data one year prior to default. When considering a longer
view, the hazard is shown to give a more accurate forecast of default. The baseline
hazards for the five years prior to default, are summarized as a scalar and calibrated
with a Weibull distribution to facilitate interpretation. The study is an extension of
Laitinen (2005).

Evkki K. Laitinen, Professor of Accounting and Business Finance, Department of
Accounting and Business Finance, University of Vaasa, P.O. Box 700, FI-65101 Vaasa,
Finland.
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1. INTRODUCTION

Survival analysis (SA) can be generally defined as a collection of such statistical
procedures for data analysis for which the outcome variable of interest is time until an
event occurs in a substantive process (Kleinbaum 1997: 4). The time variable in this
analysis is usually referred to as survival time that gives the time that an individual has
survived over a follow-up period. The event is often understood as a failure (negative
event) such as death, although it can also be a positive event like recovery. The
substantive process described in SA refers to that an individual may change from a
discrete state ("alive") to another discrete state ("dead") at any random point in time
caused by characteristics measured with either time-constant or time-dependent
covariates (independent variables). In principle, survival analysis is focused on
modelling an individual's probability to survive over the next period on the condition
that the individual has survived until the current period, that is, on the survival function.
This survival function estimated by statistical procedures is specific to an individual
with a specific set of covariate values. The function is directly related to the hazard
function which is based on a conditional failure rate (rather than a probability). SA is
characterized with censoring which occurs when there is some information about
individual's survival time but the exact survival time is not known. There are several
types of censoring, such as right censoring, left censoring, and interval censoring. SA is
a natural statistical method for medicine analyses (for example cancer treatment) but
also for engineering (time to breakdown) and laboratory experiments (time to
development of some symptom). A good example of SA is Austin, Rothwell and Tu
(2002) which makes use of seven different statistical strategies for analysing the

association between patient characteristics and post-operative length of stay (LOS).

SA has also been applied in several disciplines of accounting, especially in financial
distress analysis (FDA) (for a review see LeClere 2000 and 2005). LeClere (2000: 169-
170) states that the advantage of SA, firstly, lies in the manner in which it handles
censored observations and time-varying covariates. SA models use estimation methods
that incorporate information from censored and uncensored observations to provide
consistent parameter estimates. In contrast, typical statistical methods in FDA such as

regression analysis cannot incorporate information from censored observations.
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Secondly, a clear advantage of SA deals with the way to treat the value of covariates
over the observation period. These covariates can be time-invariant or time-varying.
When time-varying covariates are gathered for SA, one observation is is required for
each time period. SA employs estimation methods that consider changes in the value of
covariates over time. Thus, they determine if the probability of an event changes as the
covariates change over time. Typical statistical methods in FDA are cross-sectional and
only view the individual at a snap-shot in time. Such methods include regression
analysis, linear discriminant analysis, logit analysis, recursive partitioning, and neutral
networks (for reviews see Zavgren 1983, Jones 1987, and Laitinen and Kankaanpéd
1999). Shumway (2001: 103) also points that survival (hazard) models are preferable
because they may produce more efficient out-of-sample forecasts by utilizing much
more data. The hazard ("proportionate odds") model can be thought as a binary logit
model that includes each firm year as a separate observation. However, the logit model
deals with whether a firm survives while the hazard model examines how long a firm

survives (see Chen and Lee 1993: 682).

The application of SA in FDA is however not problem-free. For example, Abdel-Khalik
(1993) has presented critics on SA when applied in FDA like Chen and Lee (1993).
Chen and Lee applied the Cox proportional hazard model (CPHM, the Cox regression)
on a sample 175 oil- and gas-producing firms. Of these companies, about 40%
experienced some form of financial distress during the observation period 1981-1988.
Chen and Lee analysed covariates at the onset of an economic adversity that is the oil
turmoil in 1980. They used financial, operational, size, and age information from 1981
to predict the survival time that was defined as the length of time between the end of
1981 and the occurrence of the earliest sign of FD. Abdel-Khalik (1993: 697) states that
although it is feasible to apply SA to evaluate the intrinsic factors of a phenomenon
such as FD, the application in this case cannot be expected to expand the scope of
knowledge beyond the well-established inferences that high leverage and low liquidity
firms are likely to be victims of FD. Even the base-line hazard function is of limited
interest because it would simply describe time to failure of the firms in their natural
habitat without adequate assessment of the phenomenon of interest. Abdel-Khalik
(1993: 698) also criticizes the proportionality assumption of CPHM by the following

example: the risk of FD does not double when the debt-to-equity ratio increases, for
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example, from 0.05 to 0.10, but it might more than double when that ratio increases
from 1.50 to 3.00. He (1993: 699) states that the need of SA arises because of the
censoring feature of the data collected but questions the cost-benefit ratio of SA.
Finally, he ends (1993: 704) with the following two questions useful for future research.
First, under what conditions would SA models offer information that cannot be
generated with less complex analysis? Second, what are the policy implications for
regulators, managers, or other groups of being able to assess the probability of survival

to be slightly greater for, say, nine months than probability of surviving up to a year?

The questions presented by Abdel-khalik are important to answer in any SA research.
The prior SA studies in FDA deal with these questions in very different ways. LeClere
(2000: 177-183) presents a summary of twelve such studies beginning with Lane,
Looney, and Wansley (1986) and ending with George, Spiceland, and George (1996). In
addition to these studies, for example Luoma and Laitinen (1991), Shumway (2001),
Catanach and Perry (2001), Turetsky and McEwen (2001), and Duffie and Wang (2003)
have contributed to SA research in FDA. The idea of these studies is typically to benefit
from the capability of SA to handle with censored observations and, consequently, to
develop a model predicting the length of time before FD for a company using either
time-invariant (fixed) or time-varying covariates. The present study is not an exception.
However, it includes a couple of special features worth of analysing. First, we use a
large data base of Finnish firms from a short, five-year period (1997-2001). It is a usual
practice in Finland that banks and other credit institutions have a large data base which
however covers only a short period, typically five years. This is because the relevance
of older data is questioned by these institutions when predicting the future of a firm. In
present environments changes are so fast that, say, financial ratios 6-7 years ago do not
have any predictive power. In addition to this, the financial and operative behaviour of
companies is changing all the time which makes older data largely irrelevant. Moreover,
these kinds of data are usually characterized by a rather small number of default
companies (2-5%) which makes every default observation valuable. The time-series of
firms typically include missing observations and, in addition to that, the population is
not stationary because exits and entries happen all the time. These kinds of characteris-
tics make the application of SA challenging. The present study is an attempt to analyse

how SA can be benefited in these kinds of data usually available in credit institutions.
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Secondly, we estimate only one survival model that alone describes the five-year FD
process. This is impossible to do consistently with familiar single-period cross-sectional
estimation procedures. The idea is to take account of all the observations in estimation
which thus includes from 1 to 5 observations of every firm. In this way we can get
observations enough to depict the different phases of the FD process when the analysis
is constrained by the limited number of default firms. This obviously leads to two kinds
of problems. The procedure may lead to incorrect test statistics because all the
observations are not independent which must be taken into account when interpreting
the results. Furthermore, the baseline hazard may be biased because the estimation data
do not correspond to a proper risk set assumed by SA. To depict the multi-period FD
process with a single model is difficult because the significance of covariates vary in
time when FD is approaching (see Zavgren and Friedman 1988). For example, Lane,
Looney, and Wansley (1986) got very different PH models when estimated using data
one or two years prior to failure. In this study we use all the five-year data to estimate a
PH model which provides us with a (biased) constant time-profile of hazard (base-line
hazard) and a hazard dependent on the value of covariates (exponential hazard). The
application of this kind of model in practice would require that we can a priori identify
the starting point for the five-year process. Turetsky and McEwen (2001) for example
use a volatile decrease of cash flow from continuing operations as a sign of this point.
In practice, especially when dealing with short-time series this point is not always
observable. Thus, we shall reduce the time-profile of hazard to a constant which makes
the model independent of time. It is then applicable without any knowledge of the stage
of the FD process. This modification makes the PH (Cox regression) model to approach

a logistic regression model as applied to similar data.

Thus, in summary, the objective of this study is to attempt to apply a SA model to FD
prediction when the time-series data for observation is not long and stationary as usual
in practice in survival analysis. These kinds of data characteristics may set special
requirements for the analysis. The study is related to Laitinen (2005) that present
evidence that is more concise from the same data. The paper is organized as follows.
This introductory section presented the background and objectives of the study. The
second section deals with the FD process to give a theoretical foundation for the

selection of the independent variables (covariates). In this context four kinds of default
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types are referred to (bankruptcy, restructuring, liquidation, and other payment
defaults). In addition, three factors which may affect the process are shortly discussed
(size, industry, and age). These factors are empirically analysed as a strata when
estimating the PH model. The empirical data and statistical methods are discussed in the
third section. We shall use a large data base that includes almost all the Finnish firms
which publish financial statements. The sample of companies is divided into estimation
data (80%) and test data (20%). For example, in the first year prior to default the data
include 27,244 no-default firms and 2,769 default firms. The SA model is estimated by
the Cox regression using the SPSS package. This method allows powerful strata
analysis. Logistic regression analysis is used to get a benchmark for the efficiency of
the model. The fourth section presents the empirical results. First, the FD processes for
different default types are analysed. The time profile of the processes is similar but
more serious default types are associated with more serious symptoms. Second, the PH
model is estimated using covariates such as financial ratios, size, industry, and age. All
the three strata factors are statistically significant. The PH assumption is tested using
time-varying covariates. Third, the prediction ability of the exponential hazard is
analysed and compared with a cross-sectional logistic model. For a longer term predic-
tion, the exponential hazard is superior to the logistic probability. Fourth, the base-line
hazard is reduced to a scalar and calibrated using a Weibull distribution to be suitable
for a practical interpretation. The last section summarizes the study and gives outlines

for further research on the topic.

2. PAYMENT DEFAULT PROCESS

2.1. Financial distress process

When modelling empirically the FD process, we need a theoretical description of it to
be able to choose the covariates in a consistent way. In this section we will present a
brief description of such a process. The target phenomenon in this study is payment
default which is usually a result of multi-year failure process. This phenomenon can in
general be defined as the inability of the firm to pay its financial obligations when they

come due (see for example Beaver 1966 and Altman 1968). In this stage of insolvency
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the firm has not financial resources enough and is unable to get such resources
immediately to pay the mature obligations in time. The reasons for the start of the FD
process are often associated with the relationship between growth and profitability (see
Laitinen 1991). The level of the annual operating cash flow (before interest and taxes) is
the higher, the higher is the profitability of the firm. In addition, this flow is the lower;
the higher is the rate of growth. The FD process will start when there is an exceptional
large positive difference between growth and profitability (high growth rate & low
profitability). This may be due to a fast growth strategy or to a diminished profitability,
or to both. Consequently, the cash flow is low and the firm is not able to pay taxes and
interest expenses without outside financing that is typically debt. Because the firm
needs financing for taxes and interest expenses, it is not usually to get share capital to

this purpose.

Thus the firm takes more debt. If the cash flow continues to be low, the firm is running
into a vicious circle. It needs more debt to pay its taxes and interest expenses which
leads to deeper indebtedness and higher interest expenses. When approaching the
moment of default, the firm may be so indebted that it will not get long-term debt due to
the lack of securities. Thus, at the final stages of the FD process, the firm tries to get
more current debt to avoid a default of payments. Finally, its financial assets become
very low (critical) because they have used to pay financial obligations. Simultaneously,
If it does not get any additional current debt, it has no financial assets or possibilities to
get more debt to pay the mature obligations. This state evidently leads to a default of
payments if the firm is standing alone. When we use this kind of process to depict the
path to FD, there may be a couple of external factors which may be lead to wrong
interpretations. First, the owner of the firm may be rich enough to finance the operations
of the firm over the distressed years. This owner may be a (group of) private person(s)
or a (mother) firm. In that case, the firm can get external owner's capital, which does not
lead to any default of payments. If we classify this kind of firm as a default firm based
on high growth, low profitability and resulting low cash flow, we will make a
classification error of type 2. Secondly, if we follow carefully the FD process outlined
above, we may classify a default firm as a non-default firm. This is because all of the

default firms do not follow the process described above. For example, a firm may have
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a default because of insufficient control system for payments. In addition, it can be run
into a default for instance because of a sudden death of the MD or of a loosing of its
main customer. These kinds of phenomena will lead to a classification error of type 1.
Thirdly, sometimes the process starts with negative growth in net sales which
deteriorates the profitability of the firm (due to fixed expenses), and runs it into a FD
process. In that case we do not observe any positive difference between growth and

profitability.

Figure 1 shows the FD process outlined above. This figure only describes a typical
process which may hold for the majority of default firms. However, exceptions are not
rare as shown above. Table 1 presents a table where the stages of the FD process are
associated with financial indicators which may give a warning of approaching default in
this stage. The stage of process indicates the period where the indicator may be effective
at the first time. Thus, it is possible that the earliest warning signals will maintain their
significance throughout the process. However, it can presupposed that the when the FD
process is going on, the significance of the indicators associated with the reasons of the
start will continuously diminish and, at the same time, that of the outcome indicators
will be more visible. This means that predictive power of growth and profitability
(reasons) may not be high at the final stages of the process in comparison to that of
equity ratio, cash flow and quick ratio (outcomes). Moreover, it should be take account
that it is not the pure effect of growth and profitability alone which starts the process. It
is the interaction between these factors which is observable in the low level of cash
flow. Therefore the stand-alone significance of growth and profitability may not be
high. Thus, when modelling the whole FD process we can present a hypothesis that
cash flow, equity ratio, and quick ratio will be the most significant covariates
(hypothesis 1). This hypothesis is partly supported by Zavgren and Friedman (1988).
They showed that, in a logit model, quick ratio will be significant in three last years
before failure while (long-term) equity ratio is significant in all five years except the
third year before failure. In addition, the return on investment ratio was not significant

in any of the five years. Zavgren and Friedman did not use any cash flow measures.
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Figure 1. Financial distress process.
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Table 1. Financial ratios as indicators of the financial distress process.

Financial distress process stage Financial indicator

1. Low profitability & High growth rate 1. Return on investment ratio & Net profit
to net sales ratio & Growth in net sales

2. Low cash flow financing 2. Cash flow to net sales ratio

3. Increase in debt financing 3. Equity ratio & Cash flow to debt ratio
4, Increase in current debt 4. Equity ratio & Quick ratio

5. Decrease in financial assets 5. Quick ratio

6. Default of payment

2.2. Different default types

There are many different default types which can be used as the target phenomenon in a
FD study. For example, Beaver (1966: 71) included in his sample failed firms which
were characterized by bankruptcy, involvement of non-payment of preferred stock
dividends, bond defaults, and overdrawn of bank account. This study only deals with
four types of defaults which are briefly described below. First, bankruptcy is the most
serious type of default. According to Finnish Bankruptcy Act (1 §) it means that the
assets of the firm are given to the bankrupt's estate and divided by the debtors of the
firm. Bankruptcy can be voluntary and the firm can itself file a bankruptcy petition or a
debtor can file it against the firm if there is a indisputable default of payment and the
firm is unable to pay it when demanded. Bankruptcy can be withdrawn if the firm takes
care of the payment later. It can be cancelled if the bankrupt's estate is empty and can
not afford the bankruptcy proceedings. Second, company restructuring can be used to
avoid bankruptcy is the firm is unable to pay its financial obligations. The objective of
Finnish Company Restructuring Act (1 §) is to recover a financially distressed firm that
is expected to be able to pay its obligations later. During the restructuring period the
firm is saved against the demands of debtors. The restructuring petition is can be filed
by the firm itself or by the debtors. It can be filed also in the case when the bankruptcy
petition was active. Thus it is often used as a way to avoid the bankruptcy. The Act (7
§) also says that the firm to be restructured should be viable (so that it can be recovered)

and it should have financial assets enough to afford the restructuring proceedings
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(which are not cheap). Third, liquidation deals with limited companies and is therefore
regulated by Finnish Companies Act (13 §). It has twofold meanings. It can be
voluntary which means the owners of a firm want to assess its financial state for
example due to a disagreement or to a desire to dissolve the company. However, the
firm can get into the liquidation also if it has a deficiency in equity which means that
the equity makes less that half of the share capital (13:2 §). Thus in Finnish practice
liquidation cannot be regarded as a proper default of payment. Fourth, there are a
number of other defaults which may be financially as serious as bankruptcy or re-
structuring (for a list see http://www.asiakastieto.fi/en/asiakastieto/koti.htm). In Finland,
the most common types of payment default are private-judicial draft protest published
or not published, unaccounted tax withholdings and value-added tax installments
published by the tax authorities, insolvency or other impediment stated in connection of
execution proceedings, and judgment by default on demand for payments. In fact, more

than 40% of the payment defaults in Finland are private-judicial draft protests.

When modelling the FD process, it would be confusing to develop a model separately
for each type of default. However, an efficient application of one model would imply
that the FD processes are similar for these types. Bankruptcy may be the most serious
outcome of the FD process. It ends with a statement that the firm is permanently unable
to pay its financial obligations. This means that the symptoms of the process (behaviour
of financial ratios) may be clearly observable for a bankrupt firm. When a firm files a
petition for company restructuring, it is seriously threatened by bankruptcy. However,
this firm may not be permanently insolvent but can be recovered through restructuring
proceedings. Thus the process for a restructuring firm is expected to be similar with the
FD process for a bankruptcy firm but with weaker symptoms of default. The situation
with liquidation is different. If it is based on a deficiency in equity, the process can be
similar as in bankruptcy and restructuring firms. It is usually a poor profitability that
weakens the equity ratio of a liquidation firm and leads to a deficiency not legally
allowed. Anyway, there may not be any defaults of payment as a result of this
deficiency. Thus the process only partly would resemble the process outlined above.
Moreover, if the liquidation is voluntary and based on demands by the owners, it may

have nothing to do with the FD process. The other default types represent pure default
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phenomena and may thus follow the typical process. However, these types are not as
serious as bankruptcy and restructuring. Typically they can only mean a short break in
the business operations of a firm. After this break the firm can continue its operations if
it is able to pay the obligation demanded. In many cases a firm can have several (tens
of) such defaults. It is also possible that a series of small (other) defaults precede a more
default phenomenon like bankruptcy or restructuring. Turetsky and McEwen (2001)
have applied SA to model such a series of financial events. In summary, we hypothesize
that the FD processes are similar to bankruptcy, restructuring, and other default types
but that the seriousness of the symptoms will decrease in this order (hypothesis 2). The
process for liquidation is expected to be different in particular if voluntary liquidations

are common in the set of firms considered (hypothesis 3).

2.3. Different processes

The FD process outlined above describes a typical process. There may be several
factors which may affect the temporal profile of the process. In this context we briefly
consider only three such factors. First, the size of the firm can be an important
determinant of the process. For example, Altman, Haldeman, and Narayanan (1977),
Ohlson (1980), Betts and Belhoul (1987), and Shumway (2001) have provided evidence
on the significance of the size effect. In the PH model estimated by Turetsky and
McEwen (2001) a size measure (logarithm of total assets) was not significant when
analyzing the (total) period from volatile decrease in cash flows to bankruptcy.
However, it was statistically significant when modeling the (sub) periods from volatile
decrease in cash flows to default and, in addition, from default to bankruptcy. Second,
the FD processes may be different in different industrial categories. For instance, El
Hennawy and Morris (1983), Platt and Platt (1990) and McGurr and Devaney (1998)
have shown the industrial effect when predicting failure. El Hennawy and Morris
(1983) used a familiar dummy variable procedure to describe the industry of the firms.
Platt and Platt (1990) examined the effects of industry-relative financial and operating
ratios and the changes in industry output on the likelihood of corporate failure. They

developed a justification for the stability of industry-relative ratios, and a corporate
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failure model was built using industry-relative financial ratios and measures of industry
growth. McGurr and DeVaney (1998) applied failure prediction models developed on
mixed industry samples, to retailing, They observed that this kind of model had a low
classification accuracy due to the industry effect. Third, the age of the company is often
recognized as an important variable affecting the failure risk. For example, Keasey and
Watson (1987) and Shumway (2001) have used it as a covariate in a FD model.
Shumway (2001: 112) added a natural logarithm of age in his hazard model to extract
an accelerated failure-time model. Moreover, Laitinen (1992) has shown that the FD
process may be different to just-founded firms due to the lack of capital and cash flow

generation.

The size can be affected on the FD process in many ways. Small companies do not
usually have resources for an efficient credit control systems as the larger companies
do. However, if we think about micro firms which employ less than 10 employees, the
situation may be different. The number of payments in such firms may be so small that
the manager can easily control the payments without any sophisticated systems. The
number of payments in large companies may be so large that (other) payment defaults
may incidentally happen without any insolvency. Moreover, a large company may be
composed of a large set of small daughter companies which may be as vulnerable to
(other payment) defaults as standing-alone small firms. However, when considering
bankruptcy and restructuring the situation is changed. Micro companies cannot usually
afford restructuring proceedings. Moreover, their assets are usually so small that debtors
rarely file a bankruptcy petition against them because it easily leads to the cancellation
of proceedings. Large companies go rarely into bankruptcy because they can afford
restructuring proceedings. Moreover, they can sell their property to finance temporal
deficiencies in cash and postpone insolvency for years. Thus it seems that very small
(micro) and large firms form groups where the FD process may be different from the

typical one.

Firms in different industries can also behave in different ways prior to default. For
example, the operative processes in manufacturing, construction, trade, and service are

very different. Manufacturing companies have factories, machines and storages which
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implies an advanced logistics. They have usually several products and use several raw
materials. Construction firms are often concentrated on a narrow sector and have only
on large project at the same time which leads to a cyclical development. Trade firms
may have several thousands of products which are stored and sold further to customers.
Service companies have intangible products which cannot be stored and which can be
mass products or customer-tailored products. This all means, first, that the financial
ratios for these industries are very different. The balance sheets (asset structure) and
income statements (expense structure) are not similar. Secondly, the operations of the
firms from different industries are totally different and may lead to different behaviour
of the ratios in time. For example, a construction firm can fail if it only takes one
unprofitable project. A trade firm may collapse if it looses agency of one important
product. A service firm may run into a bankruptcy due to a relatively small payment
default because it has no assets to sell or secure additional debt. Moreover, it is easier to
a manufacturing firm to get into restructuring (in Finland), than to others. The FD
process may be affected also by the age of the company. Argenti (1976: 151-168)
describes three typical failure processes which all are associated with the age of the
firm. Type 1 failure occurs only to firms newly formed and small. The general health of
the firms never rises above poor and it probably fails within five years. Type 2 also
occurs to very young firms although they usually survive longer than Type 1. Type 2
shoots upwards to fantastic heights before crashing down again. Type 3 failure occur
only to older, mature firms which have been trading successfully for a number of years
or decades. In these firms, there is first a partial collapse from a good level of
performance, followed by a plateau, after which there is a rapid decline to insolvency.
The failure processes described by Argenti show that especially the processes of newly-
formed firms may be different that the typical process. Type 3 may not significantly
differ from this process. It is clear that young firms may often suffer from lack of
capital and difficulties to start the generation of positive cash flows. Especially the first
five years may be very risky with respect to payment defaults (the Valley of Death).
Thus, in summary, we can hypothesize that the size, industry, and age of the firm have a

significant effect on the FD process (hypothesis 4).
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3. EMPIRICAL DATA AND METHODS

3.1. Empirical data

The database used in this study does not correspond to traditional survival data for
several reasons. The basic characteristics of the data base are typical for data bases
maintained by credit institutions and credit information firms although the number of
firms is exceptionally high. It has been obtained from Suomen Asiakastieto Oy (Finska
Ltd, see http://www.asiakastieto.fi) and contains financial information from a large
number of disguised Finnish firms for the five-year period 1997-2001. These data are
statistically representative, within the population of firms which publishes financial
statements, with respect to size, industry, age, and geographical area. In addition, it is
representative with respect to each type of default so that the ratio of defaults to non-
defaults is identical with the population. The payment defaults in the data are distributed
over the years 1998-2002 so that the data include 1-5 annual observations for each
default firm. For the non-default firms we know that they do not have experiences a
default until the end of 2002. Thus these data are right-censored for the non-default
firms and lefi-truncated for the default firms. Moreover the sample is not stationary but
instead includes exit and entries of firms due to the intensity of firms to publish their
financial statements. This intensity is not constant during the period because of changes
in Finnish Accounting Act. These are the characteristics of the data which we should
deal with when estimating a survival model to predict a default. In practice it is
important that a model is based on fresh data because the FD behaviour of firms may
change all the time. Thus, a longer time-series would be useful in estimation but could

make the results obsolete in the eyes of experts in practice.

Traditional type of survival data in a FD study would include the value of the proposed
covariates in the beginning of the process of interest and the survival time for each firm
until the default of payment. However, in practice it is very difficult (or impossible) to
identify an exact starting point for the FD process. Turetsky and McEwen (2001) for
example identified this starting point as a decrease from positive to negative in cash

flows from continuing operations. From the Compustat data base they found finally
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2671 firms which did fulfil this condition. Of these firms, only 311 firms became
classified as business failures experiencing bankruptcy. Of the 2360 non-failure firms,
232 firms experienced a (technical or payment) default. Hence the majority of
companies which had a decrease in cash flow were not failure or default firms at all. In
addition, it is probable that Compustat includes a lot of such default firms which did not
experience any early decrease in cash flow. The arbitrariness of the starting point of
course would also make the survival time arbitrary. However, we know the ending point
of the FD process exactly, that is the exact time of default. Thus it is possible to
calculate survival time from the time of default backwards to the moment of closing of
accounts in each year. This factually means that we can use the values of financial
variables at the end of year as covariates to forecast the survival time until the default.
Thus, it is possible to use all the annual observations from every firm to estimate the
survival model. This is important because usually the number of (different types of)
default firms (for example bankruptcy or restructuring firms) is small for an efficient

estimation.

The firms are organized in the data so that each annual observation is taken into the
data. This factually means that there are 1-5 observations for each firm. Table 2 shows
how the observations are organized. The first firm is a non-default firm which is
represented with five censored observations in the data. The second firm has
experienced a default in 2002. It has also five observations with a survival time from 1
to 5. The third firm has only two censored observations. Finally, the fourth firm has
experienced a default in 2001 but has only two observations (from 1998 and 1999).
Table 3 presents the number of observations organized in the way explained above. The
number of both non-default and default observations is large. The sample is split
randomly into the parts, to the estimation data and to the test data. For example, the data
one year prior to default include 37,471 firms. Of these firms, 30,013 firms are included
into the estimation data and 7,458 into the test data. The estimation data have in all
2,769 default firms. The majority of them (2,052) have experienced a default other than
bankruptcy (208), restructuring (39), or liquidation (470). The number of firms varies
annually so that it is smallest in five year prior to default (21,030). The rather small

number of firms in 2001 is an outcome of the fact that the data was gathered during the
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summer 2002. By this date, only a part of the firms had published their financial
statements. Because of the non-stationary of the data and the organization of the

observations, the table does present any time-series of a proper risk set.

Table 2.  Illustration of the nature of the reorganized survival data.

Calendar
Obser- Survival Censo-
vation Firm 1997 1998 2000 2001 Status time ring
No
1 1 Data default 5 Yes
No
2 1 Data default 4 Yes
3 1 Data 3 Yes
4 1 Data 2 Yes
5 1 Data 1 Yes
Default
6 2 Data 2002 5 No
Default
7 2 Data 2002 4 No
Default
8 2 Data 2002 3 No
Default
9 2 Data 2002 2 No
Default
10 2 Data 2002 1 No
No
11 3 Data default 2 Yes
No
12 3 Data default 1 Yes
Default
13 4 Data 2001 3 No
Default

14 4 Data 2001 2 No
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Table 3. Description of the data.

PANEL 1. Estimation data.

Time to default:
Distress 5 4 3 2 1 0 -1 -2
No pavment default 20475 35027 50940 50340 27244
Bankruptcy 65 172 302 331 208 84 57 26
Company restructuring 10 25 48 52 39 29 18 8
Liquidation 156 365 591 713 470 121 13 2
Other payment default 324 882 1663 2188 2052 1396 957 483
In total 21030 36471 53544 53624 30013 1630 1045 519
PANEL 2. Test data.
No payment default 5073 8778 12977 12777 6732
Bankruptcy 24 46 77 86 43 20 8 6
Company restructuring 2 7 5 13 17 8 5
Liquidation 48 79 141 162 124 32 5 1
Other payment default 88 216 384 538 542 397 224 146
In total 5235 9126 13584 13576 7458 457 242 156

The variables which will be used to develop the SA model are chosen on the basis of
the FD process stages and their financial indicators presented in Table 1. In all, seven
financial variables are chosen. The growth of the firm is measured by the annual change
in net sales while there are two measures for the profitability: the return on investment
and the net profit to net sales ratios. Quick ratio is employed as the measure of short-
term liquidity. Two different cash flow measures are applied, that is the cash flow to net
sales and the cash flow to total debt ratios. Traditional cash flows are used instead of
cash-based flows, because their behaviour before failure tends to be more stable (see
Laitinen 1994). Finally, the equity ratio (shareholder capital to total debt ratio) is
applied to measure the solidity (indebtedness) of the firm. These variables are used to
test the first research hypothesis on that cash flow, equity ratio, and quick ratio will be
the most significant covariates in modelling the FD process (hypothesis 1). The chosen

variables are largely comparable with the covariates used in previous failure studies (see
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Mossman, Bell, Swartz, and Turtle 1998 and Turetsky and McEwen 2001: 325-326).
The similarity of the FD processes for different default types (bankruptcy, restructuring,
liquidation, and other default) is analysed by the median values of the variables during
the process (hypotheses 2 and 3). The effects of the hypothesized factors (size, industry,
and age) on the FD process are analysed with the aid of net sales and employee size
class (size), industry dummy variables (industry), logarithmic age and age groups (age)

(hypothesis 4).

3.2. Statistical methods

Survival analysis can benefit from a large set of different statistical methods (see
LeClere 2000). However, the special characteristics of the present data will limit the
choice of estimation methods. For this reason we will use the PH (proportional hazards,
Cox regression) model developed by Cox (1972). The PH model can be presented as
follows (see for example Kleinbaum 1997: 94)

Mt, XY = ho(t) exp[X' B] (1)

where A(t, X') gives the hazard rate for the firm i, X' is the set of p covariates for the

firm i, B is the constant coefficient vector, and Ay(t) is the baseline hazard.

The benefit of the PH model in this case is in the way in which the B coefficients are
estimated without any knowledge about the baseline hazard. This estimation method is
called as the method of partial likelihood (see LeClere 2000: 173-174). In this method
the likelihood function has the following form

r exp(X;B)
LB)= [I—— ()
i=1 ZexpX'P)
1E€R;
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where r is the number of time periods, X; the vector of covariates associated with the
firms observed to experience a default at time i, i=1, 2, ..., r and R is the risk set at time
i. The interpretation of the likelihood is not standard when analysing the data organized
as above. In these data, the nominator of (2) includes the firms that will experience a
default after i time periods. The risk set at time ¢ will include these firms and in
addition, all the earlier observations from these firms, and the present and earlier obser-
vations from the censored (no-default) firms. Thus it includes all the observations until
the period i which could have belonged to the stage (year) i of the FD process and did or
did not. All the observations which are not yet known whether or not they belong to the
stage i are omitted. This means that the hazard rate in this case roughly measures the
proxy risk of an annual observation of a firm to belong to the stage (year) i of the FD
process when all the potential observations are included in the risk set. What is most
important is that the method utilises maximum amount of data when estimating the
coefficient vector B. The equation (2) factually compares the data of the firms that will
experience default after i periods to the data from their present and earlier periods and to
all the present and earlier data from the censored firms. Thus the model can provide us
with statistically very powerful results. However, in a standard hazard model, each
firm's lifespan is one observation. This means that the correct value of n for test sta-
tistics is the number of firms in the data, not the number of firm years (compare with
Shumway 2001: 112). The overestimation in test statistics can be cancelled by dividing

test statistics by the average number of firm years per firm, which in this case are about
3.

The partial likelihood estimation of the PH model may give us consistent estimates of
the coefficients B which are independent of time. Thus the estimated coefficients
provide us with a method to assess the exponential risk. In a standard version of the
analysis the hazard of a firm at time i is dependent on the baseline hazard at that time as
(1) shows. However, in this application the baseline hazard estimates are largely useless
because of the organization of the data and to the peculiar definition of the risk set. It is
herein important that the model does not depend on time because the starting point for
the FD process is unknown. That kind of time-invariant (exponential) model would

provide us with a tool which can be applied to any annual data of a firm to assess the
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risk to experience a default. The model can then be linked to the time with the aid of the
logarithmic age of the firm. Shumway (2001: 112) states that is the natural logarithm of
age is used as a covariate in a hazard model; it will become an accelerated failure-time
model. However, without a proper baseline hazard estimate the figure given by the
exponential hazard is anyway difficult to interpret. Hence, in order to transform the
exponential hazard to a more interpretable form we shall utilize the Weibull distribution
applied to the FD process as described by the exponential hazard calculated at the mean
of the covariates. All the statistical estimations are carried out by the SPSS. The
exponential coefficients are estimated by the SPSS survival tool making use of the Cox
regression. Standard statistics are used to test the significance of the model and the
estimates. Strata analysis is utilized to test the PH assumption and, at the same, to
develop covariates for the model. The classification accuracy of the estimated
exponential hazard is tested by deciles as in Shumway (2001) both in the estimation and
test data. A cross-sectional logistic regression model estimated from the data one year
prior to default is used as a benchmark. The Weibull distribution is applied by means of
the Excel program.

4. EMPIRICAL RESULTS

4.1. Default processes

Appendix 1 shows the median values of the financial variables separately for each
default type in five years before default, in default year, and two years after it. First,
panel 1 presents the median values for non-default firms. The time-series are stable and
can be described as a random walk with two exceptions. The median net sales measure
in the last year (2001) is exceptionally high. This is a bias that is due to the fact that the
data have gathered during the summer 2002 and covers only a part of the population.
Obviously, the larger firms publish their annual statements faster than the smaller ones.
The second exception is that there is a positive drift in the time series of equity ratio.

This describes the general trend in Finnish firms to improve capital structure
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systematically after the depression in the early years of the 1990 decade. Thus,

systematic change in financial behaviour emphasizes the importance of fresh data.

Second, panel 2 shows that a typical bankruptcy firm is greater than a median non-
default firm. All the financial ratios diminish systematically during the FD process
when bankruptcy is approaching, with one exception. The rate of growth does not
behave in a stable way but has large oscillations. The panel shows that the FD process
covers all the five years. The signs of approaching bankruptcy are observable already in
the fifth year prior to default. The median firm is very indebted, and has a low cash flow
and liquidity in that stage. However, profitability as measured by the return on
investment is still at average level. Anyway, the net profit to net sales ratio shows a low
profitability. The difference between these ratios is due to that the return on investment
ratio is based on profit before interest expenses whereas the net profit to net sales ratio
is based on profit after this item and taxes. Because of high indebtedness interest
expenses make the net profit low. Thus it seems that, for bankruptcy firms, the five-year
FD process will start when the firm is heavily indebted and profitability begin to
deteriorate. For the surviving firms, the financial situation will improve already in the
year of the bankruptcy (year 0) which explains why the bankruptcy is cancelled.
However, the firm does not grow and has a low quick ratio still one year after the

default (year -1).

Third, panel 3 presents the FD process for a typical restructuring firm, which is
significantly larger than a median bankruptcy firm. The process seems to begin in a way
described in Table 2. In the early stages (years 5 and 4) the growth of the median firm is
fast which together with a low profitability considerably weakens the equity ratio. The
first serious signs of approaching restructuring are visible not before the year 3. In that
year the financial situation deteriorates badly and the negative development begins in
every financial variable. In addition, the rate of growth diminishes systematically. In the
years 1 gnd 0 (default year), the situation is more serious than for a median bankruptcy
firm and all variables refer to a deep distress. Reorganization typically means that

unprofitable operations are sold or finished, and the capital structure will be
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reorganized. These actions can be observed from the variables. The median size drops

dramatically, while the equity ratio and the quick ratio recover fast after the default.

Fourth, the process of a median liquidation firm is very different from the previous ones
as can be seen from panel 4. The growth and profitability diminish systematically but
the decline in profitability is slow so that it is still at a moderate level one year before
default. However, cash flow measures and quick ratio are good and stable during the
process. What is more significant is that the equity ratio is high and tends to rise all the
time. The liquidity year (0) is very bad for profitability and cash flows. However, it is
not possible to draw any conclusions about the development in this year and after that
because of the small number of observations (liquidation usually means that business
operations are deceased). The FD process of other default firms is not dramatic as that
of others. Typically the firm of this type is smaller than the median firm and the growth
rate is stable until the default year. Profitability as measured by the return on investment
will slowly decrease and is not very low even one year before default. For the same
reason as above, the net profit to net sales ratio reveals better the FD process. Cash
flows and the equity ratio deteriorate little by little when the default is approaching.
Already five years before default, the equity ratio is quite low. After the default,

recovering is systematic but slow.

In summary, the medians in appendix 1 show that the FD processes are different for
different default types when strictly analysed. For the bankruptcy firms the process
tends to be long so that the signs of default are observable already five years before
bankruptcy. The earliest stages are associated with low equity value and deteriorating
profit. Restructuring firms follow the hypothetical process outlined in table 1. The
earliest signs are associated with a fast growth and a low profitability. After that (three
years prior to default), the other signs of the FD process will become visible. The other
default firms are characterized by a process where all the financial ratios are slowly
deteriorated when the default is approaching. However, the signs of default will become
visible not until two years before default. In all these types, all the financial ratios are

low two and one years prior to default. The ratios in the last year before default are
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extremely low for the restructuring firms and exceptionally low also for the bankruptcy

firms.

Thus, the FD processes for the bankruptcy, restructuring, and other default firms are
different especially in the early stages. In the last two years, all the ratios are low for all
these types. However, the levels of the ratios are different so that the restructuring firms
show the lowest ratios and the other default firms the highest ratios. In addition, during
the FD process all the types share a common characteristic that is a low equity ratio.
Thus the hypothesis 2 is only partly supported by the evidence. The FD processes in
these types have common characteristics. However, the signs of default in restructuring
firms are in the last years more serious than for the bankruptcy firms, which contradict
the hypothesis. This may be because a company-restructuring petition is filed only as a
way to avoid an immediately threatening bankruptcy. The results fully support
hypothesis 3. The liquidation firms do not follow a similar process and show a very high
figure for the equity ratio in every period. These results are illustrated by figure 2 and 3
which show the FD processes in different types of default firms as measured by the
return on investment ratio and the equity ratio. This shows that liquidation has in these
data only little doing with a payment default. Thus the liquidation firms are excluded
from the rest of the following analyses. It is not reasonable to try to develop one
common SA model that also describes the behaviour of liquidation firms. The results
already at this descriptive level give support to hypothesis 1 on the significance of the
ratios when forecasting a default. They also show how difficult (or impossible) is to try
to identify a clear starting point for the processes in each type which supports the

method of modelling used here.
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4.2. Cox regression

Financial covariate model

The Cox regression model was developed in several stages to evaluate the PH assump-
tion and to develop new variables. First, a model based on financial measures only was
estimated. In a SA model, as in any forecasting model, it is important to limit the
number of covariates to avoid the dimensionality problem. This was done by applying a
conditional forward stepwise Cox regression on the financial variables based on the FD
process description. In addition to the original variables, two dummy variables was
included in the analysis to describe a firm year with growth rates respectively greater
than +30% and less than -10%. The idea of these variables is, first, to describe an
exceptional fast growth which associated with the proposed FD process. Second, the
negative growth rate is used to describe a situation where the FD process is linked to
diminishing sales which may lead to a deterioration of profitability. These dummy vari-
ables are used to take account of the hazard which is associated with these special
situations only. Appendix 2 presents the original results for the stepwise Cox regression.
When interpreting the statistics, the nature of the observations (the effect of n) should
be considered. Thus the main attention is paid to compare the mutual importance of

variables.

The results show the equity ratio is clearly the most important variable when all the FD
process is considered. In addition, the cash flow to debt ratio, the fast growth dummy,
and the quick ratio are very important covariates. After the fourth step, the significance
of the covariates rapidly decreases. The return on investment ratio will not be included
into the model in any step. Thus the results fully support the hypothesis 1. 1t is also
remarkable that the growth dummy variables are more important that the pure growth
rate. Table 4 shows the results for the Cox regression applied to the chosen variables.
Because the estimation method used depends on maximizing the partial likelihood
function, the log likelihood test is important when assessing the significance of the
model. The (unadjusted) chi-square test shows a very high statistical significance.
Moreover, the Wald statistics show that all the four covariates are significant at a high-
risk level. The hazard ratio (exp(B)) is exceptionally high for the fast growth dummy

which shows its importance when assessing the default risk of a firm.
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Table 4. Cox regression model based on financial variables.

PANEL 1. Omnibus tests of the Cox regression model.

Tests of Model Coefficients

-2 Log Likelihood  Overall (score) Change From Previous Block
Chi-square df Sig. Chi-square df Sig.
129888.0435  3157.302807 4 0.000000  3056.70493 4 0.000000

Initial Log Likelihood function: -2 Log likelihood: 132944.748

PANEL 2. Parameters of the Cox regression model.

Variables in the eauation B SE Wald df Sig. Exp(B)

Quick ratio -0.074827 0.008029 86.8525 1 0.000000  0.927904
Equity ratio -0.010322 0.000302 11709127 1 0.000000  0.989731
Cash flow to debt -0.004996 0.000270 342.8705 1 0.000000  0.995016
Growth > 30% (dummy) 0.406436 0.032352 157.8300 1 0.000000  1.501457

Effect of hypothesized factors

The next step in SA model building is to analyse the effects of the three hypothesized
factors (size, industry, and age) on the hazard function and the PH assumption. The size
of the firm was measured by the (natural) logarithm of net sales and it was included in
the Cox regression in addition the financial covariates above. Figure 4 shows the
resulted survival functions with respect to the size groups based on the number of
employees. For the present data, these functions do not have the traditional interpreta-
tion but are useful in graphically assessing the PH assumption and developing the
model. The functions show that the default risk is during the FD process clearly at
highest level in largest firms with more than 1000 employees (size class 9). In this
group the general default risk is 11.4% (in the estimation data) when it for the entire
sample is only 6.0%. Similarly, it seems that the risk is lower for the size group 0 than
for the other groups. The risk for this group is only 3.7%. This size group is consisted of
such firms which have no employees (or the number cannot be defined). This typically
means that these firms are usually run by people as a secondary occupation on the side
of the principal occupation. When testing the dummy variables for each size group in
the regression, the dummies for these groups were the only statistically significant

dummy variables. Appendix 2 shows the resulted Cox model when these two dummy
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variables in addition to the logarithmic net sales are included in the previous model. The
Wald statistics for the size class 9 dummy is not high. This is due to the fact that the
number of firms in this class is very small when compared with the sample size. The

statistical significance of the logarithmic net sales and the dummy variables anyway
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supports hypothesis 4 with respect to the size effect.
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The effect of industry was assessed by dummy variables for six industrial categories.
Figure 5 presents the the survival functions calculated by the Cox regression model with
financial and size covariates. This figure shows that the risk of default is at an
exceptionally low level in service (category 6) and also low in trade (category 3). In
addition, it seems to be rather high in construction. However, only the dummy variables
associated with service and trade were statistically significant in the Cox regression.
Appendix 4 shows the results for the model including financial, size, and industry
variables. The industry effects are highly significant and the hazard ratios are
exceptionally low showing a remarkable diminishing effect on hazard. Hence, the
results give clear support to hypothesis 4 with respect to the industry effect. The age of
the firm is measured beginning from the year of incorporation which is not always
economically meaningful measure because a firm can be incorporated as a small
speculative concern or as a large holding company (see Shumway 2001: 113). However,
we believe that for a large majority of firms this measure gives a good approximation of
age. First, the natural logarithm of the age (in years) was included in the regression
model. Then, the survival functions presented in Figure 6 were estimated. This figure
shows that the logarithmic age alone cannot explain all the age effect on hazard. The 0-
5 years old firms (age class 1) still have a very high risk in the FD process in
comparison to other groups. Moreover, the hazard for 5-10 years old firms (age class 2)
is also exceptionally high. The dummy variables associated with these classes are both
statistically significant in addition to the logarithmic age. Thus, the results support
hypothesis 4 with respect to the age effect. Table 5 shows the final Cox regression
model when financial, size, industry, and age variables are included in the analysis. The
logarithmic net sales became insignificant, when the logarithmic age was included in
the model and was thus dropped. The model and all the coefficients are highly
statistically significant with an exception for the size class 9 effect (due to the reason
above). Appendix 5 also shows the model with a number of time-dependent covariates.

None of these covariates are statistically significant which supports the PH assumption.



168 ACTA WASAENSIA

Survival Function at mean of covariates
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Figure 5. Survival functions for different industries.
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Survival Function at mean of covariates
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Table 5. Cox regression model based on financial variables, size, industry, and age.

PANEL 1. Omnibus tests of the Cox regression model.

Omnibus Tests of Model
Coefficients
-2 Log Likelihood Overall (score) Change From Previous Block
Chi- Chi-
square df Sig. square df Sig.
185390.3785 6515.7324 11 0.000000 6345.6811 11 0.000000

Initial Log Likelihood function: -2 Log likelihood:

191736.060

PANEL 2. Parameters of the Cox regression
model.

Variables in the

equation B SE Wald af Sig. Exn(B)
Quick ratio -0.054775 0.006009 83.0955 1 0.000000 0.946698
Edquity ratio -0.010269 0.000266 1486.2648 1 0.000000 0.989784
Cash flow to debt -0.004539 0.000231 384.5619 1 0.000000 0.995471
Growth > 30%

(dummy) 0.317392 0.028725  122.0839 1 0.000000 1.373541
Size class =0

(dummy) -0.776824 0.088037 77.8600 1 0.000000 0.459864
Size class =9

(dummy) 0.517027 0.242996 4.5272 1 0.033360 1.677035
Industry = service

(dummy) -0.609476 0.030693  394.3146 1 0.000000 0.543636
Industry = trade

(dummy) -0.403930 0.028924  195.0298 1 0.000000 0.667691
Age group =1

(dummy) 0.655734 0.057578  129.7010 1 0.000000 1.926556
Age group =2

(dummy) 0.343705 0.040259 72.8863 1 0.000000 1.410163
Logaritmic age -0.212838 0.026828 62.9375 1 0.000000 0.808287

Classification accuracy

The classification accuracy of the resulted exponential hazard model was assessed using
the deciles of the hazard like Shumway (2001). In addition, a cross-sectional logistic
regression model was estimated to get a benchmark for the assessment. This logistic
model was estimated using the same covariates as for the Cox regression model but
only applied to the data one year prior to default. This procedure gives an advantage to

the logistic model in two respects. First, it is based on the covariates which have been
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proved to be statistically significant for the whole FD process. The question is only how
the coefficients are changed in the logistic model. Second, the model is estimated from
the data one year prior to default which gives an advantage when assessing the
classification accuracy in the first years. The main attention will in the assessment be
given to the percentage of default firms in the first two deciles calculated for all firms in
the period considered. Table 6 presents the statistics for the estimated logistic model.
All other covariates than the fast growth dummy and the size class 9 dummy are
statistically significant. It is logical that the fast growth dummy is not significant in this
model because it is usually a sign for the start of the FD process but does not emerge in

the later stages of the process.

Table 7 shows the classification accuracy in the estimation data. In the first year prior to
default the Cox model slightly outperforms the logistic model when bankruptcy firms
are considered. When the restructuring firms are dealt with, 79.5% of the firms belong
to the deciles 1-2 when forecasted with the aid of the Cox model while the percentage
for the logistic model is 74.3%. However, if the analysis is limited to the decile 1 only,
the logistic model is more accurate. For other default types, the logistic model
outperforms the Cox model. This is expected because the logistic model is estimated
from the data of the first year. In the second year prior to default, the Cox regression
model is significantly more accurate when predicting bankruptcy or restructuring.
However, the models are rather equal for the other types of default. In the later periods,
the Cox model clearly outperforms the logistic model. This shows that the Cox model is
a powerful forecasting model in each stage of the FD process but especially in the
longer run when compared with the logistic model. Appendix 6 shows the classification
results for the test data. Especially for the restructuring firms in earlier stages of the FD
process the number of observations is too small to give any generalizable results.
However, the overall results are consistent with the ones obtained in the estimation data.
For example, in the first year prior to bankruptcy, the logistic model outperforms the
Cox model when the decile 1 is considered. However, the percentile of bankruptcy
firms which belong to the decile 1 or 2 is for the Cox model 65.1% and for the logistic
model only 53.5%. In the earlier stages of the FD process the Cox model is generally

superior to the logistic model. Thus, the exponential hazard of the Cox regression model
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estimated on the basis of the partial likelihood provides us a very useful forecasting tool

when developing a model for the whole FD process.

Table 6. Estimated cross-sectional binary logistic regression model

PANEL 1. Model summary tests.

Model summary

12285.4129 0.1186 0.2819
Hosmer and Lemeshow Test

Chi-square df Sig.
149.5194 8 0.0000

PANEL 2. Parameters of the binary logistic regression model.

Variables in the equation B S.E. Wald df Sig. Exp(B)

Quick ratio -0.066567 0.016144 17.0014 1 0.000037 0.935600
Equity ratio -0.017486  0.000664  694.1849 1 0.000000 0.982666
Cash flow to debt -0.005337  0.000563 89.9337 1 0.000000 0.994677
Growth > 30% (dummy) -0.075054  0.061243 1.5019 1 0.220380 0.927694
Size class = 0 (dummy) -0.679982  0.204578 11.0479 1 0.000888 0.506626
Size class = 9 (dummy) 0.546018 0.493166 1.2258 1 0.268221 1.726365
Industry = service (dummy) -0.646880  0.065594 97.2567 1 0.000000 0.523677
Industry = trade (dummy) -0.339881 0.061119 30.9243 1 0.000000 0.711855
Age group = 1 (dummy) -1.940110 0.156776 153.1412 1 0.000000 0.143688
Age group = 2 (dummyv) -1.203327  0.098539 149.1241 1 0.000000 0.300194
Logaritmic age -2.353742  0.101408 538.7289 1 0.000000 0.095013
Constant 4310581 0.281345  234.7429 1 0.000000 74.483783
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Forecast accuracy in the estimation data.

Pronortional hazard model:

Percent of observations in decile:

Decile Bankruptcy

Restructuring

PANEL 1. One year prior to default.
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42.64
17.48
12.88
14.42
7.36
1.84
0.92
1.53
0.92
0.00
326

37.37
19.19
12.46
12.79
8.75
3.03
1.35
3.03
1.01
1.01
297

45.10
15.69
17.65
5.88
3.92
3.92
3.92
1.96
1.96
0.00
51

38.30
23.40
17.02
0.00
8.51
6.38
6.38
0.00
0.00
0.00
47

41.81
18.36
12.14
9.08
5.38
5.28
3.50
1.63
1.68
1.14
2026

3571
19.04
13.59
8.80
8.29
4.93
3.07
2.75
2.05
1.77
2148

33.44
16.90
13.14
11.41
7.59
5.80
4.01
3.21
2.59
1.91
1621

Cross-sectional logit model:

Bankruptcy

50.00
15.38
13.46
3.85
5.77
2.88
4.33
3.37
0.96
0.00
208

35.89
21.78
11.66
8.28
6.13
4.91
4.29
6.13
0.61
0.31
326

24.92
26.94
13.47
9.76
9.09
3.70
3.03
6.73
1.68
0.67
297

173

Restructuring Other default

58.97
15.38
7.69
0.00
5.13
0.00
7.69
0.00
2.56
2.56
39

31.37
33.33
7.84
7.84
3.92
0.00
5.88
3.92
3.92
1.96
51

21.28
25.53
17.02
14.89
8.51
0.00
2.13
6.38
4.26
0.00
47

46.69
16.68
11.50
6.52
5.68
3.41
2.81
3.60
1.97
1.14
2026

36.27
19.37
12.66
9.17
6.05
4.28
4.00
4.00
242
1.77
2148

28.87
19.12
14.56
11.17
8.27
5.55
3.39
4.38
2.78
1.91
1621
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PANEL 4. Four years prior to default.

1 35.71 20.00 25.44 19.05 20.00 21.47
2 16.67 24.00 19.02 25.00 16.00 23.57
3 14.29 20.00 15.29 20.83 24.00 16.22
4 12.50 16.00 933 12.50 16.00 11.44
5 13.10 8.00 9.92 6.55 0.00 7.47
6 3.57 4.00 8.40 4.76 12.00 5.95
7 2.38 8.00 4.20 1.19 0.00 4.32
8 0.60 0.00 3.73 6.55 4.00 4.20
9 0.60 0.00 3.03 2.98 8.00 3.38
10 0.60 0.00 1.63 0.60 0.00 1.98
Obs 168 25 857 168 25 857

PANEL 5. Five years prior to default.

1 28.33 20.00 25.57 23.33 10.00 23.95
2 25.00 20.00 15.53 16.67 20.00 15.53
3 8.33 20.00 13.27 15.00 0.00 9.39
4 15.00 0.00 9.71 13.33 10.00 13.27
5 8.33 10.00 11.00 8.33 30.00 9.71
6 5.00 10.00 7.77 1.67 0.00 7.44
7 1.67 10.00 4.53 5.00 10.00 4.21
8 3.33 10.00 4.85 3.33 10.00 6.80
9 1.67 0.00 5.18 6.67 10.00 6.47
10 3.33 0.00 2.59 6.67 0.00 324
Obs 60 10 309 60 10 309

Calibration of the Cox model

For the analysis of the FD process the baseline hazard estimates given by the Cox
model are not useful due to the data. In addition, they are dependent on the start of the
payment default process that is difficult or even impossible to identify. It is important
that the model is independent of the starting point for the process for the reasons
explained above. Thus, we shall apply only one baseline hazard calibrated to support
the interpretation of the exponential hazard score in the meaning of a SA model. The
most important outcome of a SA model in a FD analysis is the expected survival time
for a firm. Therefore we shall calibrate the exponential hazard score to give an estimate
of this time consistent with the present data. The task is to find a baseline hazard
estimate which transforms the exponential hazard score to a consistent survival time. In

this transformation we shall use the Weibull distribution which is the most common
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distribution in SA (see for example http://www.weibull.com/). For the Weibull

distribution the hazard function can here be presented as

At XD = ot o exp[X Bl = ot A (3)

where ¢ is calendar time, A' gives the exponential hazard score for the firm 7, o is the
parameter of the Weibull distribution and ¢ is the standardizing coefficient. The

expected survival time for the firm #, can now be calculated as

t* = (1/(0 A))(1/o)) T(1+(1/0x)) 4

where I'(.) is the Gamma function.

The calibration of the baseline hazard is based on the task to find a value for the
parameter o, so that the expected survival time is consistent with the observed survival
times. Because we want to get an estimate for the survival time, we use in the
calibration the exponential hazard score calculated at the mean of the covariates.
Numerical experiments immediately show that a consistent estimate of o is located
between 0.1 and 0.2. Panel 1 in Table 8 shows experimental values for the expected
survival time for the FD process when o gets values from 0.1 to 0.3. If we chose a value
o = 0.2, the expected survival time for a firm with average values in the fifth year
before default would be about 5 years which seems consistent. However, the expected
values for the years 2, 3, and 4 are rather close to each other. We would prefer the value
o. = 0.1 which gives a consistent value for other years than the fifth year. It may be so
that the signs of default in the fifth year are so weak that the FD process in majority of
default firms are in its initial stage or even has not began yet. Thus, in this case we
would prefer the value o = 0.1. Figure 7 shows the Weibull hazard calculated for this
parameter value. It shows that the baseline hazard will strongly increase in the first year
prior to default. The idea of the calibration is that we can implicitly apply this Weibull
distribution but do not anyway need to know the stage of the FD process when applying
it because the expected survival time (4) is not dependent on time. The coefficient ¢ =

5.585 when applying the implicit Weibull hazard distribution with o = 0.1. Panel 2
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shows the Weibull survival functions (o0 = 0.1) calculated for the exponential hazard
score at the mean of covariates in the five years prior to default. For example, a firm
with the covariate values identical with the means in the first year prior to default has a
survival function according to which 49.9% of similar firms have survived at least two
years. Similarly, a firm with the covariate values like the means in the fifth year is
confronted by a function telling that 78.2% of similar firms will survive at least five
years. Thus, we can forecast a Weibull survival function for any firm without

knowledge about the stage of the FD process.

Table 8. Numerical values for the Weibull distribution with different values of alfa.

PANEL 1. Expected survival times.

survival time as standardized for t*=1 for 1:

Years Exponential

prior to  hazard at mean alfa =

default of covariates alfa=10.1 0.15 alfa=0.2 alfa = 0.25 alfa=0.3
1 0.8104 1.0000 1.0000 1.0000 1.0000 1.0000
2 0.7657 1.7620 1.4588 1.3274 1.2543 1.2078
3 0.7114 3.6778 2.3826 1.9178 1.6836 1.5436
4 0.6981 4.4425 2.7024 2.1077 1.8157 1.6439
5 0.5868 25.2457 8.6058 5.0245 3.6381 2.9336

PANEL 2. Survival function values at the mean of covariates for alfa = 0.1.

Years to default:

Years

ahead 1 2 3 4 5
1 0.6360 0.7071 0.7815 0.8419 0.9039
2 0.4990 0.5873 0.6848 0.7677 0.8563
3 0.4217 0.5162 0.6247 0.7201 0.8247
4 0.3703 0.4673 0.5820 0.6854 0.8012
5 0.3329 0.4308 0.5493 0.6582 0.7824
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S. SUMMARY OF THE STUDY

The purpose of this study was to make an attempt to analyse how SA can be benefited
in the FD analysis when we have non-stationary data which may include a number of
firms but only a couple of years of each. Because of the non-stationary data, the
population does not describe the development of any proper risk set. Moreover, the
short time-series does not allow us to analyse the longer-term financial behaviour of
firms to estimate a survival from a definite starting point. Because of the nature of the
data and of the absence of a definite starting point the model to be developed should not
be dependent on time. In order to get real benefits from the large sample we reorganized
the data in that way that the application of the partial likelihood method in the Cox
regression will use maximum amount of data when estimating the exponential hazard
function. This method proved to be efficient and provided us with a forecasting model
which operates well also in the long perspective. When trying to avoid a payment

default, the time to default is a critical factor. Any model which lengthens the
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perspective in forecasting is valuable. When estimating this model, several hypotheses
were tested at the same time. The analysis showed that the FD processes in different
default types are different while having similar characteristics, especially two and one
year prior to default. Of financial covariates, the equity ratio, cash flow, and quick ratio
are the most significant variables along with a fast growth dummy. The FD process was
shown to be affected by the size, industry, and age of the firm. The resulted Cox
regression model took all these factors into account in the form of logarithmic variables
(size and age, in the final model only age) and binary dummy variables. In order to
make the estimated exponential hazard model more consistent to interpret with the data,
we calibrated the model with the Weibull distribution to give an estimate of average
survival time. This transformation provided us with a simple tool to assess the survival

function of a firm without any knowledge of the stage of the FD process.

In summary, as a response to the questions presented by Abdel-Khalik (1993) and cited
in the introductory section, we can state that the SA when applied as in this study gives
us a more powerful long-run forecasting method of the FD process than the more simple
cross-sectional methods (like the familiar logistic analysis) do. In addition, we believe
that the time-independent survival assessment with the aid of the calibrated model
provides a financial analyst with a valuable tool. This is because it is important in
practice to have an idea of the probability to survive in following periods for any target
firm when making financial decisions. The present study has several drawbacks which
may give hints for the further research in the SA area. First, the effect of the reorganiza-
tion of the data on the exponential hazard estimates should be analysed more carefully
both theoretically and empirically. Second, the effect of the calibration on the forecasted
implicit survival functions and their reliability should be analysed more accurately. For
example, the justification and the estimation of the parameters of the Weibull

distribution should be evaluated. Moreover, other distributions should be tested as well.
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APPENDIX 1. Median value of the financial variables in different groups.

PANEL 1. No payment default firms.

_— N W A~

Net sales
(1000
Euro)

247.0
217.0
242.0
273.0
518.0

Growth
in net
sales

9.00
6.40
4.00
5.90
5.10

PANEL 2. Bankruptcy firms.

— & = N W A W

399.0
371.5
365.0
433.0
373.5
317.5
368.0
385.5

4.30
10.10
4.05
10.65
0.70
-4.45
0.00
4.75
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21.70
19.30
17.60
18.40
18.95

22.45
17.40
9.60
6.50
0.35
7.75
10.60
3.55

PANEL 3. Company restructuring firms.

—_— > = N W R

1316.5
1472.0
1376.0
1159.0

966.0
1010.0

465.5
2656.5

17.20
16.40
6.65
3.20
-0.90
-5.65
-10.05
16.15

PANEL 4. Liquidation firms.

—_ o = N W A W

227.0
215.0
270.0
305.0
304.0
143.0

30.0
387.0

5.60
4.00
1.20
0.30
-3.80
-25.60
0.00
2.00

13.90
13.20
6.20
1.40
-6.60
-15.30
-2.30
8.45

18.30
19.40
14.90
12.35
12.00

7.45
15.60
10.70

4.40
4.30
4.20
4.10
4.20

0.80
0.95
0.40
0.00
-2.10
-1.15
1.30
-1.05

2.20
2.10
-0.15
-2.50
-7.20
-16.80
-0.55
1.20

5.70
4.40
2.80
3.00
2.45
1.80
54.30
6.05

Quick
ratio

1.10
1.10
1.10
1.10
1.10

0.80
0.80
0.70
0.60
0.50
0.50
0.50
0.60

1.00
0.70
0.55
0.40
0.40
0.50
0.90
0.95

1.30
1.30
1.30
1.30
1.30
1.20
2.50
25.85

8.80
8.50
8.50
8.60
8.20

3.90
3.00
2.35
1.30
0.10
2.50
5.00
4.45

7.05
5.70
2.60
1.10
-3.20
-11.30
3.95
2.55

9.75
7.70
6.30
6.10
6.60
3.70
54.30
7.20

37.20
39.00
41.50
43.00
43.40

11.90
11.50
11.75
8.10
2.85
4.80
8.00
16.30

21.70
12.00
9.45
5.10
0.30
-36.50
2.00
24.85

48.90
46.20
46.00
51.80
54.20
78.85
79.10
76.80

183

Cash flow
to debt

25.67
25.34
24.30
25.10
25.68

8.20
9.04
6.13
3.49
0.21
4.73
7.00
10.01

18.45
13.56
5.08
1.45
-4.17
-7.95
6.90
7.45

26.70
25.21
19.05
22.08
24.75
5.17
67.08
121.64
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PANEL 5. Other payment default firms.

—_ S = N W b

-2

182.0
174.5
187.0
199.0
208.0
236.0
265.0
308.0

6.30
8.15
9.70
9.15
7.30
4.10
5.30
5.90

15.60
12.50
12.50
10.60

9.25
10.10
14.85
17.95

1.80
1.10
1.00
0.50
0.30
0.50
1.70
2.50

0.90
0.80
0.70
0.70
0.60
0.60
0.60
0.60

4.35
4.50
4.10
3.60
3.40
3.60
5.00
5.50

21.85
18.35
16.70
13.90

9.95
10.30
14.00
15.70

APPENDIX 2. Conditional forward stepwise Cox regression analysis.

Omnibus Tests of Model Coefficients

Step
1
2
3
4
5
6
7
8

Legend:

-2 Log
Likelihood

106612.03
106365.78
106144.12
106039.57
105986.28
105948.89
105901.11
105883.63

Overall (score)

Chi-square df
2959.8493
2973.6105
3147.5872
3152.0523
3356.1473
3437.0106
3505.4740
3507.4157

00 ~1 N L AL =

Sig.
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

Variable entered at step number 1: Equity ratio
Variable entered at step number 2: Cash flow to debt

Variable entered at step number 3: Growth over 30% (dummy)
Variable entered at step number 4: Quick ratio
Variable entered at step number 5: Cash flow to net sales
Variable entered at step number 6: Growth less than -10% (dummy)
Variable entered at step number 7: Growth in net sales
Variable entered at step number 8: Net profit to net sales
Variable not entered: Return on investment

Change From Previous Step

Chi-square
2331.9483
246.2462
221.6563
104.5554
53.2903
37.3921
47.7769
17.4782

df

— ek ek i e e e

Sig.
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000029

14.80
12.51
10.98
8.94
7.16
8.03
10.33
11.75
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APPENDIX 3. Cox regression model based on financial variables and size.

PANEL 1. Omnibus tests of the Cox regression model.

Omnibus Tests of Model Coefficients
-2 Log Likelihood Overall (score)

Chi-
square

189756.0684 4703.9158
Initial Log Likelihood function: -2 Log likelihood: 194142.903

df
7

Sig.
0.000000

PANEL 2. Parameters of the Cox regression model.

Variables in the equation B

Quick ratio

Equity ratio

Cash flow to debt
Growth > 30% (dummy)
Size class = 0 (dummy)
Size class = 9 (dummyv)
Logarithmic net sales

-0.056179
-0.011115
-0.004580

0.416674
-1.068825

0.716045
-0.044058

SE

0.005855
0.000254
0.000233
0.028603
0.088728
0.246113
0.006105

Wald
92.0526
1909.2558
386.9754
212.2181
145.1066
8.4647
52.0766

Change From Previous Block

Chi-
square df
4386.8349 7

df Sie.

0.000000
0.000000
0.000000
0.000000
0.000000
0.003621
0.000000

b ek ek ek

Sig.
0.000000

Exn(B)

0.945370
0.988947
0.995430
1.516908
0.343412
2.046324
0.956898
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APPENDIX 4. Cox regression model based on financial variables, size and industry.

PANEL 1. Omnibus tests of the Cox regression

model.

Omnibus Tests of Model Coefficients

-2 Log Likelihood Overall (score)

Chi-square
1892249912 5187.775032
Initial Log Likelihood function: -2 Log likelihood: 194142.903

df
9

PANEL 2. Parameters of the Cox regression model.

Variables in the equation
Quick ratio

Equity ratio

Cash flow to debt

Growth > 30% (dummy)
Size class = 0 (dummy)
Size class = 9 (dummy)
Logarithmic net sales
Industry = service (dummy)
Industry = trade (dummy)

B

-0.054031
-0.010660
-0.004660

0.428910
-0.898608

0.676627
-0.054281
-0.622375
-0.389032

SE

0.005759
0.000255
0.000233
0.028632
0.089186
0.246164
0.006181
0.030740
0.028864

Sieg.
0.000000

Wald
88.0319
1743.8186
399.7687
224.4076
101.5193
7.5553
77.1283
409.9049
181.6578

Change From Previous Block

Chi-
square
4917.91203

df

[ e

df

Sig.

0.000000
0.000000
0.000000
0.000000
0.000000
0.005983
0.000000
0.000000
0.000000

Sig.
0.000000

Exn(B)

0.947402
0.989397
0.995351
1.535582
0.407136
1.967230
0.947166
0.536668
0.677713
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APPENDIX 5. Forecast accuracy in the test data.

Proportional hazard model: Cross-sectional logit model:

Percent of observations in decile:
Other Other
Decile Bankruptecy Restructuring default Bankruptcy Restructuring default

PANEL 1. One year prior to default.

1 37.21 62.50 41.60 46.51 50.00 44.40
2 2791 6.25 20.15 6.98 31.25 19.78
3 4.65 12.50 11.75 11.63 0.00 11.01
4 20.93 18.75 8.02 9.30 6.25 8.02
5 0.00 0.00 6.34 2.33 0.00 5.04
6 0.00 0.00 3.54 2.33 0.00 3.17
7 2.33 0.00 3.54 6.98 12.50 2.99
8 0.00 0.00 243 11.63 0.00 3.17
9 2.33 0.00 2.24 0.00 0.00 1.12
10 4.65 0.00 0.37 2.33 0.00 1.31
Obs 43 16 536 43 16 536

PANEL 2. Two years prior to default.

1 51.16 38.46 34.47 37.21 46.15 37.50
2 12.79 23.08 20.45 23.26 23.08 16.48
3 8.14 15.38 13.07 10.47 15.38 12.50
4 16.28 15.38 10.42 9.30 7.69 11.74
5 5.81 0.00 6.44 8.14 0.00 6.63
6 3.49 7.69 6.63 1.16 0.00 3.98
7 0.00 0.00 2.08 3.49 0.00 3.98
8 0.00 0.00 3.60 5.81 7.69 3.60
9 2.33 0.00 1.33 1.16 0.00 2.27
10 0.00 0.00 1.52 0.00 0.00 1.33
Obs 86 13 528 86 13 528

PANEL 3. Three years prior to default.

1 36.00 40.00 31.20 20.00 20.00 29.60
2 14.67 20.00 19.73 20.00 20.00 17.60
3 16.00 0.00 16.53 20.00 0.00 19.20
4 12.00 0.00 7.73 10.67 20.00 8.27
5 12.00 20.00 7.20 933 20.00 5.87
6 4.00 0.00 6.13 533 0.00 5.33
7 0.00 0.00 4.53 4.00 0.00 4.00
8 1.33 0.00 3.73 5.33 0.00 4.80
9 2.67 20.00 1.87 5.33 0.00 4.27
10 1.33 0.00 1.33 0.00 20.00 1.07

Obs 75 5 375 75 5 375
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PANEL 4. Four years prior to default.

1 34.09 57.14 22.17 2045 42.86 19.70
2 18.18 14.29 17.73 27.27 28.57 18.72
3 2045 0.00 11.82 25.00 0.00 18.72
4 6.82 14.29 8.87 4.55 0.00 9.36
5 1591 0.00 12.32 6.82 14.29 591
6 227 0.00 7.88 227 0.00 6.40
7 2.27 0.00 6.90 0.00 0.00 4.93
8 0.00 0.00 5.42 9.09 0.00 7.88
9 0.00 14.29 3.94 4.55 0.00 591
10 0.00 0.00 2.96 0.00 14.29 2.46
Obs 44 7 203 44 7 203

PANEL 5. Five years prior to default.

1 40.91 100.00 25.93 31.82 100.00 25.93
2 18.18 0.00 14.81 22.73 0.00 14.81
3 9.09 0.00 16.05 0.00 0.00 14.81
4 4.55 0.00 9.88 13.64 11.11
5 22.73 0.00 11.11 13.64 0.00 9.88
6 4.55 0.00 7.41 0.00 0.00 7.41
7 0.00 0.00 6.17 0.00 0.00 247
8 0.00 0.00 4.94 13.64 0.00 3.70
9 0.00 0.00 0.00 4.55 0.00 7.41
10 0.00 0.00 3.70 0.00 0.00 2.47

Obs 22 2 81 22 2 81
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APPENDIX 6. Cox regression model with time-dependent covariates.

PANEL 1. Omnibus tests of the Cox regression model.

Omnibus Tests of Model
Coefficients
-2 Log Likelihood Overall (score) Change From Previous Block
Chi- Chi-
square df Sig. square df Sig.
185383.6091 6520.3017 17 0.000000 6352.4504 17 0.000000

Initial Log Likelihood function: -2 Log likelihood: 191736.060

PANEL 2. Parameters of the Cox regression model.

Variables in the equation B SE Wald df Sig. Exp(B)

Quick ratio -0.054747 0.006010 82.9868 1 0.000000 0.946725
Equity ratio -0.010274 0.000267 1486.1370 1 0.000000 0.989779
Cash flow to debt -0.004538 0.000231  384.3197 1 0.000000 0.995472
Growth > 30% (dummy) 0.317651 0.028731  122.2333 1 0.000000 1.373896
Size class = 0 (dummy) -0.925756 0.206483 20.1014 1 0.000007 0.396232
Size class = 9 (dummy) 0.391525 0.551125 0.5047 1 0.477450 1.479235
Industry = service (dummy) -0.650535 0.070193 85.8917 1 0.000000 0.521767
Industry = trade (dummy) -0.344296 0.065697 27.4648 1 0.000000 0.708719
Age group = 1 (dummy) 0.711173 0.081829 75.5337 1 0.000000 2.036379
Age group = 2 (dummy) 0.477873 0.077758 37.7692 1 0.000000 1.612641
Logaritmic age -0.212599 0.026831 62.7829 1 0.000000 0.808480
Time * Size class = 0 (dummy) 0.060607 0.074484 0.6621 1 0.415825 1.062481
Time * Size class = 9 (dummy) 0.052917 0.205141 0.0665 1 0.796444 1.054342
Time * Industry = service (dummy) 0.017605 0.026648 0.4364 1 0.508849 1.017761
Time * Industry = trade (dummy) -0.025410 0.025178 1.0186 1 0.312856 0.974910
Time * Age group = 1 (dummy) -0.023498 0.024804 0.8974 1 0.343467 0.976776
Time * Age group = 2 (dummy) -0.058090 0.028705 4.0954 1 0.043001 0.943565
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1. Johdanto

Kirjanpito on ollut traditionaalinen esimerkki alueesta, jossa yhdentyvit laskentatoimi ja
oikeustiede. Tyypillisend verifiointina on yleensd mainittu yritysverotus, jonka syvalli-
nen hallinta ei ole mahdollista ilman hyvia ja perusteellista kirjanpidon tietoja ja taitoja.
Kirjanpito on vuosien kuluessa entistd enemmdn muuttunut hyvdén kirjanpitotapaan
kuuluvien konventioiden tietdimyksestd lainopillisen osaamisen suuntaan. Kirjanpitolain
sddnndsten madrd on moninkertaistunut ja asioista sdddetddn aikaisempaa yksityis-
kohtaisemmin laissa. Sisdltd ei médrdydy endd entiseen tapaan alan kdyténtdjen pe-

rusteella, vaan ratkaisut joudutaan tekeméin erimielisyystilanteissa tuomioistuimissa;
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EU- ja ETA-alueella viime kddessd Euroopan yhteison tuomioistuimessa siltd osin kuin
sdédntely perustuu EY:n asetuksiin ja direktiiveihin. Puhutaan kirjanpidon oikeudellistu-

misesta.

1.1. Kirjanpitolainsifidinnon eurooppalaistumisesta

Kirjanpitolainsdsddnnon eurooppalaistuminen Suomessa alkoi Euroopan unioniin liitty-
misen myo6td 1.1.1995 lukien. Liittymisen seurauksena kirjanpitolaki tuli uudistetta-
vaksi. Lakiesitys (HE 173/1997) uudesta kirjanpitolaista annettiin tosin vasta vuonna
1997, vaikka muutokset olisi tullut saattaa voimaan jo vuoden 1995 alusta.! Muutos-
tarve johtui Euroopan yhteison neljannestd ja seitseménnestd yhtidoikeudellisesta direk-
tiivistd eli tilinpaatosdirektiivistd (78/660/ETY)* ja konsernitilinpaétdsdirektiivistd
(83/349/ETY),” joiden edellyttimit sddnnokset tuli implementoida Suomen lainsda-
danto6n. Lukuméérdisesti huomattavin osa muutoksista koski tilinpidtoksessi esitettd-
vid tietoja. Kirjanpitolakiin oli direktiivien pakottavien artikloiden vuoksi otettava muun
muassa sddnndkset yleisistd tilinpaatosperiaatteista, vaikka niitd oli Suomessa aikai-
semmin noudatettu hyvéné kirjanpitotapana. Uuden kirjanpitolain sdinnékset tilikauden

aikaisesta juoksevasta kirjanpidosta vastasivat padsaantoisesti aikaisempaa oikeustilaa.*

Nykyinen kirjanpitolaki (30.12.1997/1336) tuli voimaan 31.12.1997. Uusi laki ei siily-
nyt muuttumattomana pitkdén. Vuonna 1999 annettu direktiivi (1999/60/ETY) pakotti
EU:n jdsenvaltiot muutoksiin. Keskeisin muutos liittyi pienid kirjanpitovelvollisia kos-

keviin helpotuksiin.’

"' HE 173/1997: 7.

? Neljas neuvoston direktiivi 78/660/ETY perustamissopimuksen 54 artiklan 3 kohdan g alakoh-
dan noj ol 0

? Seitse d P 54 artiklan 3 kohdan g ala-
kohdan nojalla konsolidoiduista tilinpatoksistd. Direktiivien keskeisestd sisdlldstd ks. esim.
Rity & Virkkunen 2004: 32-37. Ks. lisiksi Kaisanlahti 1999: 445-446.

* HE 173/1997: 1, 3 ja 7. Kaikki kirjanpitolain muutokset eivit perustuneet EU:n sdannéksiin,
vaan osa niistd oli kansallista perua. Esimerkiksi kirjanpitolautakunnan aloitteesta mahdollistet-
tiin au en ti teho hy6dyn

SHE 1 4.8 ssd k lakiin te s muita muutoksia.
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Kirjanpitolain suurremontti oli edessd vuonna 2004. Muutostarpeen aiheuttivat tilla
kertaa EU:n uudet siddokset: [AS-asetus® ja kaksi direktiivid eli ns. fair value -direktiivi
(2001/65/EY) ja modernisointidirektiivi (2003/51/EY). Kirjanpitolain muutoksella
(30.12.2004/1312) saatettiin kansallisesti voimaan molemmat direktiivit. Edellinen dire-
ktiivi koskee rahoitusvilineiden ja muiden hyddykkeiden arvostamista tilinpaatoksissa.
Jalkimmadiselld direktiivilld ajanmukaistettiin tilinpadtosdirektiivien perusrakennetta
sekd poistettiin tilinpadtdsdirektiivien ja TAS-standardien vilisid ristiriitoja.” IAS-ase-
tuksen sisdllollinen merkitys on siind, etté silld tuotiin EU:n jisenvaltioiden kirjanpito-
lainsdddéntdon kansainviliset tilinpditdsstandardit. [AS-asetus merkitsi my®s uutta lain-
sdddintOsystemaattista ratkaisua Suomen kirjanpitolainsiddinnossi. Ensimmdisti kertaa
Suomen itsendisyyden aikana kirjanpitoon on suoraan sovellettava muuta kuin kotimais-
ta lainsdéiddntod. Tdmi johtuu EY:n perustamissopimuksen (ns. Rooman sopimuksen)
249 artiklan sddnndksistd, joiden mukaan EY:n asetus on kaikilta osiltaan velvoittava ja
sitd sovelletaan sellaisenaan kaikissa jdsenvaltioissa. EY:n asetus ei edellytd erillisid
kansallisia tdytintdnpanotoimia, paitsi jos asetuksessa on toisin siddetty.® IAS-asetus
on kansallisen lainsdddanndn sijasta suoraan sovellettavaa ja vilittdmésti voimassa
olevaa oikeutta niiden yhtididen konsernitilinpadtoksen osalta, joiden arvopapereita on
tilinpdétdspdivini julkisen kaupankdynnin kohteena.’ Kysymys on IAS-asetuksen 4
artiklan pakottavista saénnoksisté, jotka velvoittavat sanotut yritykset laatimaan konser-
nitilinp4ddtoksensd kansainvilisten standardien mukaisesti. Muissa tapauksissa IAS-
asetus antaa jésenvaltioille mahdollisuuden sallia tai vaatia tilinpddtoksen laatimisen
kansainvilisten standardien mukaisesti. Suomi kéytti valintaoikeuttaan siten, ettd ns.
erillistilinpztos'® on laadittava kansainvilisten standardien mukaisesti KPL 7a luvun 2
pykildn 2 momentin tarkoitetuissa tapauksissa,'' mutta muutoin kirjanpitovelvollinen

saa itse padttdd “ei estettd, ei pakkoa” -periaatteen mukaisesti, noudattaako se tilin-

§ Euroopan parlamentin ja neuvoston asetus (EY) N:o 1606/2002 kansainvilisten tilinpaétos-

standa elt ka on 19.7.2002.

"HE 1 5- 29/20

2 0: 66-68 j ther 86—87 ja 103.

! hallituks kies n perusteluissa. Kysymys on yk-
sittdisen yhtion omasta tilinpaatoksestd. Ks. HE 126/2004: 1, 4, 7, 15 ja 26. Termii koskevasta
kr s. Eng &T o :37.

H dnnos lisia a ole velvollisia laatimaan konsernitilin-

pédtostd, mutta joiden liikkeeseen laskemat arvopaperit ovat julkisen kaupankiynnin kohteena.
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paitoksessdan kansainvilisid standardeja.'? Ilmaisun “kansainvilinen tilinpaatosstan-
dardi” sisiltd médritellddn IAS-asetuksen 2 artiklassa.'’ Tamédn sidinnoksen mukaan
nditd standardeja voivat olla IAS- ja IFRS-standardit sekd niitd koskevat tulkinnat, jos
komissio on hyviksynyt ne sovellettavaksi Euroopan yhteisossd IAS-asetuksen 3
artiklassa sdddetyssd jarjestyksessd. Hyviksytyt tilinpditosstandardit julkaistaan Euroo-
pan yhteison virallisessa lehdesséd komission asetuksina yhteison kaikilla virallisilla kie-
lilld. Standardit tulevat siten voimaan ja sovellettavaksi EU-alueella vain komission
mydtivaikutuksella ja hyvdksymissd rajoissa. IASB:n hyviksymit standardit ja niiden
tulkinnat (IFRIC-tulkinnat) eivit ole suoraan sovellettavaa normistoa ja oikeutta EU:ssa.
IASB:lle ei ole annettu lainsdddéntovaltaa EU:ssa, vaan se on edelleen piditetty EY:n
perustamissopimuksen mukaisesti yhteison toimielimilld. IASB:n julkaisemat standardi-
kokoelmat ovat kaupallisia vuosijulkaisuja. Ne ovat auktoritatiivisia ohjeita ja suosituk-
sia samalla tapaa kuin kirjanpitolautakunnan yleisohjeet ja lausunnot. Molemmilta
puuttuu oikeudellisesti sitova vaikutus.'* EY:n asetuksien ja direktiivien soveltamis- ja
tulkintaerimielisyydet tulevat viime kiddessd Euroopan yhteisén tuomioistuimen ratkais-
tavaksi esimerkiksi rikkomis-, kumoamis- tai laiminlyontikanteiden perusteella tai
kansallisen tuomioistuimen ennakkoratkaisupyynnén nojalla." Kirjanpitolainsaadinnén
eurooppalaistuminen ei ole merkinnyt vain oikeudellistumisen lisddntymistd vaan myos
lainsdddéntd- ja tuomiovallan siirtymistd kotimaisilta valtiovallan kiyttijilti Euroopan

yhteison toimielimille.

Suomen kansalliset tuomioistuimet voivat myds joutua ratkaisemaan kirjanpitolain-
sddddnnon soveltamis- ja tulkintaerimielisyyksid. Tyypillisimmit tilanteet koskevat

rikosoikeudenkéyntejd, joissa ajetaan syytetti kirjanpitorikoksesta.'® Tuomioistuin jou-

">HE 7-8
B Kirj 7a 1 §:ssd on informatiiviseksi tarkoitettu viittaussddnnds IAS-asetuk-
seen.

' HE 126/2004: 5, 9 ja 27. Kirjanpitolautakunta voi KPL 8 luvun 2 §:n 3 momentin nojalla
antaa lausuntoja standardien soveltamisesta. Sen sijaan lautakunta ei voi myontdé standardeja
koskevia poikkeuslupia, koska sellaista toimivaltaa ei ole IAS-asetuksessa eikd muuallakaan an-
nettu jdsenvaltioiden kansallisille hallintoviranomaisille. Ks. Kaisanlahti 1999: 448 ja Leppinie-
m

13 1999:  ja 2003:

e inen v tus minna saanut yleisessd tietoisuudessa
aivan uuden merkityksen esim. Enronin ja WorldComin rikosjuttujen johdosta. Niiden tapaus-
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tuu tdlldin tarvittaessa esi- eli ennakkokysymyksend ottamaan kantaa, onko kirjanpito-
velvollisen menettely ollut kirjanpitolainsdddannon vastaista rikostunnusmerkistén
edellyttimissa rajoissa syytteessd kuvatulla tavalla. Sama kannanotto voi tulla tehtivik-
si EY:n oikeuteen kuuluvien normien osalta. Syytetty saattaa puolustautua silld, ettd
hiinen menettelynsd on sallittua yhteisén oikeuden mukaan, mihin kotimainen sintely
perustuu. Jisenvaltion tuomioistuimella on oikeus esittdd ennakkoratkaisupyynté EY:n
tuomioistuimelle yhteisén normin tulkinnasta tai yhteisén toimielimen antaman sién-
ndksen pitevyydestd. EY:n tuomioistuimen kanta sitoo oikeudellisesti jdsenvaltion

tuomioistuinta.'’

1.2. Kirjanpitorikosten tunnusmerkistot

Kirjanpitorikoksista sdddetddn rikoslaissa ja kirjanpitolaissa seki niiden lisidksi erdissi
erityislaeissa, kuten erditi yhteis6ja koskevissa laeissa.'® Kirjanpitorikosten perus-
tunnusmerkistond voidaan pitdéd rikoslain 30 luvun 9 §:ssd kriminalisoitua kirjanpito-
rikosta,'” jonka rangaistavuus edellyttid tahallisuutta. Tuottamuksellinen kirjanpitorikos
on sdddetty rangaistavaksi rikoslain 30 luvun 10 §:ssi. Kirjanpitorikoksen kvalifioidusta
tekomuodosta sdddetddn rikoslain 30 luvun 9a §:ssd, joka sisiltdd rikossddnndksen
torkedstd kirjanpitorikoksesta. Kirjanpitolain 8 luvun 4 §:34n on otettu kirjanpito-

rikkomusta koskeva s#innds, jossa on kriminalisoitu vain nelji eri kiyttiytymistapaa.®

Téssd yhteydessd ei ole mahdollista késitelld perusteellisesti kaikkia kirjanpitorikoksia.

Kirjanpidollisesta ndkokulmasta on keskeisintd selvittdd rikoslain yleissddnnosten mu-

ten saama julkisuus on vahvistanut merkittavélld tavalla kirjanpitorikosten rangaistusuhan yleis-
estdvid vaikutusta.

'7Ks. Rautio 2002: 161-162 ja Rother 2003: 75.

'® Eraiti yhteisdjd ja toimialoja koskeviin lakeihin siséltyvisti kirjanpitorikossdannoksistd ks.
tarkemmin Lehtonen 2006: 9-12.

" HE 53/2002: 1 ja 28.

?® Kirjanpitorikkomuksesta ks. Lehtonen 2006: 48—55.
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kaiset rangaistavuuden edellytykset.?' Tdmén vuoksi jdljempénd kdsitellddn vain kirjan-

pitorikosta ja tuottamuksellista kirjanpitorikosta.

2. Kirjanpitorikos

Kirjanpitovelvollisen ja muun tekijan kayttdytyminen voi tulla rangaistavaksi kirjan-
pitorikoksena vain silld edellytykselld, ettd se tayttdd kirjanpitorikoksen tunnusmerkis-
ton kokonaisuudessaan. RL 30 luvun 9 §:ssd tarkoitetun kirjanpitorikoksen tunnus-
merkistd voidaan jakaa neljddn tunnusmerkistotekijoiden ryhmiddn: 1) tekijatunnus-

merkit, 2) tekotapatunnusmerkit, 3) seuraustunnusmerkit ja 4) tahallisuusvaatimus.

2.1. Rikoksentekijit

Rikoslain 30 [uvun 9 §:n tunnusmerkist6ssé lueteltiin alunperin kolme tekijdkategoriaa:
1) kirjanpitovelvollinen, 2) kirjanpitovelvollisen edustaja ja 3) se, jonka tehtdviksi
kirjanpito on toimeksiannolla uskottu. Rikoslain erdiden talousrikossddnnosten uudis-
tuksen yhteydessd vuonna 2003 liséttiin kirjanpitorikoksen tunnusmerkiston tekijépiiriin
neljds kategoria (31.1.2003/61): 4) kirjanpitovelvollisessa oikeushenkilGssé tosiasiallista

médrdysvaltaa kayttava.

Vuoden 1973 kirjanpitolain 38 §:sséd sdddetyn kirjanpitorikoksen rikosoikeudellinen
tekijiavastuu oli aluksi sidottu kirjanpitolaissa tarkoitettuun kirjanpitovelvollisuuteen.?
Niitd sddnnoksid muutettiin olennaisella tavalla vuonna 1985. Lakiesityksen mukaan
tarkoitus ei ollut muuttaa oikeustilaa rikosoikeudellisen vastuun kohdentamisen osalta.

Ehdotetut rangaistussaannokset olisivat koskeneet vain kirjanpitovelvollisia.® Edella

2! Kirjanpitorikoksesta ja tuottamuksellisesta kirjanpitorikoksesta voidaan tuomita sakkoon tai
vankeuteen enintdén kahdeksi vuodeksi. Torkedn kirjanpitorikoksen maksimirangaistus on nelja
vuofta vankeutta. Kirjanpitorikkomuksen rangaistukseksi on sdddetty sakkoa.

* Ks. HE 120/1972: 14.

¥ Ks. HE 23/1985: 5. Rikoslakiprojektin ehdotuksessa oli esitetty, etti tekijdpiiriin kuuluisi kir-
janpitovelvollisen lisdksi “kirjanpitovelvollisen puolesta toimiva” henkild. Rikoslain kokonais-
uudistus 5/1984: 156-157.
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luetellut kolmen ensimmdisté tekijakategoriaa eivit perustu kuitenkaan hallituksen laki-
esitykseen vaan lakivaliokunnan vuonna 1985 antamaan mietint6on. Valiokunnan mie-
tinndssé laajennettiin kirjanpitorikoksen tekijdpiirid siitd, mitd se oli hallituksen esityk-
sessd. Niitd tekijdkategorioita koskevat alkuperdiset lain esityot 10ytyvit siten laki-

valiokunnan mietinnostd vuodelta 1985.

Yhteisolaeissa ja erityisid toimialoja koskevissa laeissa on muun muassa omia kirjan-
pitovelvollisuutta koskevia sddnnoksid, jotka syrjayttivit vastaavat kirjanpitolain sdin-
ndkset. Tdmé on johtunut vuoden 1973 KPL 39 §:n ja nykyisen vuoden 1997 KPL 8
luvun 5 §:n toissijaisuussdannoksistd, joiden mukaan kirjanpitolain siinndsten estimit-
ti on sovellettava kirjanpitovelvollisuudesta ja kirjanpidosta, mitd siitd on erikseen
sdddetty muualla laissa.” Tistd syystd on ollut ymmarrettdvad, ettd vuoden 1973 KPL

38 §:ssi tarkoitettu kirjanpitorikos koski vain kirjanpitolain sadnndsten rikkomista.?®

Oikeustilaa muuttui, kun kirjanpitorikosta koskeva tunnusmerkistd siirrettiin RL 30
luvun 9 ja 10 §:84n rikoslain kokonaisuudistuksen ensimmdisen vaiheen yhteydessi,
joka tuli voimaan 1.1.1991 lukien. Kirjanpitolain 8 luvun 5 §:n toissijaisuussdinnokselld
ei ole merkitysté rikoslain sdénndsten kannalta, koska tdma toissijaisuussdannos koskee
vain kirjanpitolain mutta ei rikoslain sddnnosten soveltamisalaa ja syrjdytymistd. RL 30
luvun 9 ja 10 §:n tunnusmerkistdissé ei ole esimerkiksi kirjanpitovelvollisen kisitettd
rajattu tai kdytetty siind muodossa siten, ettd se koskisi vain kirjanpitolaissa tarkoitettua
kirjanpitovelvollista. Lainvalmistelu- ja lainsddddnt6aineistossa nimenomaisesti omak-
sutun kannan mukaan RL 30 luvun 9 ja 10 §:n sddnnokset tulevat sovellettaviksi sel-
laisiin vakavimpiin tapauksiin, joissa on kysymys yhtidoikeudellisissa laeissa, kuten
osakeyhtiolaissa, sdddettyjen tilinpddtoksen laatimista koskevien sddnnosten rikko-
misesta. Yhteisolakien rikossddnnokset voivat tulla sovellettaviksi, jos RL 30 luvun 9 ja
10 §:ssé tarkoitettu tunnusmerkistd ei tdyty. YhteisGlakien rikossidnnosten osalta

pidettiin riittdvind sakkorangaistusta siitd syystd, ettd vakavimmat yhteis6lakien kirjan-

' Ks. LaVM 7/1985: 1-2.

% Yhteisélainsaadinndssi ja erityisid toimialoja koskevissa laeissa olevista kirjanpitovelvolli-
suutta koskevista sddnnoksistd ks. esim. Jarvinen, Prepula, Riistama & Tuokko 2000: 26-35 ja
573-584 sekd HE 173/1997: 4-6.

26 Ks. Lehtonen 2006: 5-7.
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pitosaannosten rikkomiset tulivat rikoslain mukaan rangaistaviksi.?” Rikoslain kirjan-
pitorikosten tunnusmerkistot kattavat siten myo6s kirjanpitolain ulkopuolisissa laeissa
sdddetyn kirjanpitovelvollisuuden. Kirjanpitorikosten tunnusmerkistdssd tarkoitettuna
kirjanpitovelvollisena ei voida kuitenkaan pitdd niitd verovelvollisia, jotka ovat vain ve-

rolakien perusteella muistiinpanovelvollisia, mutta jotka eivit ole kirjanpitovelvollisia.”®
2.1.1. Kirjanpitovelvollisuudesta

Tekijatunnusmerkit on voimakkaasti sidottu kirjanpitovelvollisen kisitteeseen. Jaljem-
pénd késitellddn rajoitetun palstatilan vuoksi kirjanpitolaissa sdddettya kirjanpitovelvol-
lisuutta. Kirjanpitolain mukainen kirjanpitovelvollisuus voi johtua a) toiminnan laadusta

tai b) oikeudellisesta yhteisomuodosta.

Toiminnan laatuun perustuvasta kirjanpitovelvollisuudesta sdddettiin jo vuoden 1973
kirjanpitolain 1 §:n 1 momentissa. Nykyiset sddnnokset sisdltyvit vuoden 1997 kirjanpi-
tolain 1 luvun 1 §:n 1 momenttiin. Sdanndkset ovat saman siséltoiset. Ndiden sddnnds-
ten mukaan jokainen liike- ja ammattitoiminnan harjoittaja on tisti toiminnastaan
kirjanpitovelvollinen. Ilmaisu “tdstd toiminnastaan” sulkee kirjanpitovelvollisuuden
ulkopuolelle ammatin- ja liikkeenharjoittajan henkilokohtaiset tulot ja hidnen yksityis-
taloutensa. Kaikki siirrot (yksityisotot ja -sijoitukset) elinkeinotoiminnan ja yksityis-

talouden vililld on kuitenkin kirjattava asianmukaisesti.”

27 Ks. Rikoslain kokonaisuudistus 5/1984: 339-341 ja 390-392 sekd HE 66/1988: 79, 208-209
ja 212. Ks. samoin Airaksinen & Jauhiainen 1997: 595, Jarvinen, Prepula, Riistama & Tuokko
2000: 569, Koski & af Schulten 1991: 436, Kyldkallio, lirola & Kyldkallio 2002: 878, Lehtonen
1990a: 117, Lehtonen 2006: 7-9 ja af Schulten 2004: 720. Ks. lisdksi Lahti 1991: 1198, jossa
lausutun mukaan kirjanpitorikossdénnoksen rikoslakiin siirtdmisen seurauksena se riidattomasti
sanktioi muunkinlaisia kuin kirjanpitolain ja sen nojalla annettujen sddnndsten ja maardysten
rikkomista.

2 Vero-oikeudellista muistiinpanovelvollisuudesta sdddetddn Arvonlisdverolain 209.2 §:ssé, En-
nakkoperintélain 36 §:ssd ja EPA 29 §:ssd sekd verotusmenettelylain 12 §:ssd. Arvonlisé- ja
tuloverotusta koskevat tarkemmat sdénndkset muistiinpanovelvollisuudesta siséltyviat VeroHp
ilmoittamisvelvollisuudesta ja muistiinpanoista (2.1.2006/5) Ks. HE 91/2005: 34, Lehtonen
2006: 12—14 ja Myrsky & Linnakangas 2004: 51-53.

% Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 20 ja Leppiniemi & Leppiniemi 2001: 139—
140.
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Ammatti- ja liiketoiminnan késitteitd ei ole médritelty kirjanpitolaissa eikd hallituksen
lakiesityksessd. Asia on jatetty oikeuskdytdnndn ja -kirjallisuuden varaan. Liiketoimin-
nan kisitettd on pyritty luonnehtimaan liiketoiminnan tunnusmerkkien avulla.®® Liike-
toiminnasta voi olla kysymys, vaikka jokin tunnusmerkki ei tayttyisikdan. Liiketoimin-
nan tunnusmerkkien tdyttymistd arvioidaan kdytdnnossd viime kddessd kokonaisuutena.
Ammatti- ja liiketoiminnan vilisessd rajanvedossa kysymys on aste-erosta. Jos kirjan-
pitovelvollisuudesta on epdselvyyttd, tapana on pyytdd lausunto Kirjanpitolautakunnalta,
joka voi hakemuksesta antaa lausuntoja kirjanpitolain soveltamisesta.’’ Vapaa-ajan
harrastustoiminta ei ole elinkeinotoimintaa.’> Rajanvetoa koskevaa suoraa johtoa ei
voitane aina saada EVL:n elinkeinotoiminnan Késitteestd ja arvonlisdverolain liiketoi-
minnan késitteestd, koska verolakien tavoitteet ja soveltamiskdytdannét voivat olla oma-
perdisid. Esimerkiksi arvonlisdverotuksen neutraalisuustavoitteesta johtuen liiketoimin-
nan késitettd on tulkittu laventavasti ja silld on arvonlisdverotuksessa laajempi merkitys-
sisdltd kuin EVL:ssa.”> EVL:n mukaan verotettavana on pidetty muun muassa ns.
“saastuneiden” osakkeiden tai kiinteistdjen myyntid, vaikka myyjénd toimivaa luon-

nollista henkilo ei ole pidetty kirjanpitovelvollisena.**

Oikeudelliseen yhteisdmuotoon perustuvasta kirjanpitovelvollisuudesta sdddettiin jo
vuoden 1973 kirjanpitolain 1 §:n 3 momentissa, mitd vastaavat nykyiset sddnnokset ovat
uuden KPL 1 [uvun 1 §:n 1 momentissa. Néissd sddnnoksissd on lueteltu kirjanpitovel-
volliset yhteisot ja sddtiot. Kirjanpitovelvollisuus on asetettu 1) osakeyhtiélle, 2) osuus-
kunnalle, 3) kommandiittiyhtille ja 4) avoimelle yhtiolle, 5) yhdistykselle, asumisoi-

keusyhdistykselle ja muulle sellaiselle yhteisolle *° seki 6) saatiolle.*® Taman lisiksi on

30 Ks. Jirvinen, Prepula, Riistama & Tuokko 2000: 17-20 ja Leppiniemi 2006: luku 5.

*! Kirjanpitovelvollisuutta koskevista rajatapauksista ks. KILA 1974/7, jossa elokuvateatteri-
toimintaa harjoittavat puolisot katsottiin kirjanpitovelvollisiksi, KILA 1988/996 ja KILA
2001/1663, joissa oli kysymys ajoneuvojen myyntitoiminnasta, sekd KILA 2000/1630, jossa yk-
sityishenkildd ei pidetty kirjanpitovelvollisena arvopaperikaupoistaan.

32 Ks. KILA 2003/1697, jossa yksityishenkild4 ei pidetty kirjanpitovelvollisena maalaamistaan
ja myymistéédn tauluista.

3 Ks. Linnakangas & Juanto 2004: 26-27 ja Aérild & Nyrhinen 2005: 30-31.

* EVL:ssa tarkoitetusta ammatti- ja liikketoiminnasta ks. Andersson & Ikkala 2005: 15-43,
M 2006: Tikka & 2 .

3 on ant lausunn at kirjanpitovelvollisia ovat
mm. rekisterdiméiton yhdistys (KILA 1974/15 ja KILA 1999/1578) ja tiekunta (KILA 1974/16).
Kalastuskunnan kirjanpitovelvollisuudesta ks. KILA 2000/1629. Lakiesityksessd mainittiin esi-
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KPL 1:1.1:ssa kirjanpitovelvollisiksi sdddetty 7) eldkesdtio, 8) vakuutuskassa, 9) keski-
nédinen vakuutusyhtid, 10) vakuutusyhdistys, 11) sijoitusrahastoyhtion hallinnassa oleva
sijoitusrahasto, 12) henkilGstorahasto, 13) luottolaitosten talletussuoja- ja vakuusrahasto
sekd sijoituspalveluyrityksen sijoittajien korvausrahasto ynnid 14) arvopaperikeskuksen
rahasto ja selvitysrahasto. Myohemmin on luetteloon lisdtty 15) rekisterdity uskonnol-
linen yhdyskunta ja sen rekisterdity paikallisyhteisd. Monet ndistd yhteisOistd ovat kir-
janpitovelvollisia niitd koskevien erityislakien perusteella, mutta niiden maininta kirjan-
pitolaissa on luonut niille yleisen kirjanpitovelvollisuuden. Sanotuissa kirjanpitolain
sadnnoksissd luetellut yhteisot ovat aina kirjanpitovelvollisia toiminnan laadusta riippu-

matta ja jopa silloin, kun ne eivit harjoita mité4n taloudellista toimintaa.*’

KPL 1 luvun 1 §:n 2 momentissa on erikseen sdddetty, ettd maatilatalouden harjoittaja ei
ole toiminnan laadun perusteella kirjanpitovelvollinen,*® jos maatilataloutta ei harjoiteta
edelld luetellun yksityisoikeudellisen yhteison tai sddtion muodossa. Maataloutta har-
joittava osakeyhtié on siten kirjanpitovelvollinen. Maatalouden yhteydessé harjoitettu
muu toiminta voidaan katsoa eri liikkeeksi muun muassa toiminnan laajuuden, erillisten
investointien ja erillisen palkatun tydvoiman perusteella. Téllaista erillistd liikettd kasi-
tellaan tuloverotuksessa elinkeinotoimintana® ja siihen liitetdan myos kirjanpitovelvol-
lisuus.* Kiytinnossd katsotaan, etti esimerkiksi laajamittainen kalanviljely, turkis-
tarhaus, kauppapuutarha, soranmyynti ja ulkopuolisiin kohdistuva sahaustoiminta ovat
liiketoimintaa, jolloin kirjanpitovelvollisuus perustuu toiminnan laatuun, jos toimintaa

harjoittaa luonnollinen henkil6.

merkkeind “muusta sellaisesta yhteisosta” kalastuskunta ja kauppakamari. Ks. HE 173/1997: 8.
Ks. lisiiksi Jarvinen, Prepula, Riistama & Tuokko 2000: 29-32.

3¢ Laivanisannistéyhtion kirjanpitovelvollisuudesta siddetiéin merilain 5 luvun 8 §:ssi.

%7 Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 22-25. Ks. lisaksi HE 44/2002: 174 ja Leh-
tonen 1991: 262.

¥ Maatilatalouden harjoittajan muistiinpanovelvollisuudesta ks. VML 12 § ja HE 91/2005: 34.
* Ks. Andersson & Ikkala 2005: 43 ja Myrsky & Linnakangas 2006: 73-74.

“0Ks. Jirvinen, Prepula, Riistama & Tuokko 2000: 39.
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KPL 1 luvun 1 §:n 2 momentissa on liséksi sdddetty, ettd julkisyhteiso ei ole kirjanpito-
velvollinen kirjanpitolain nojalla.*' Julkisyhteisén kirjanpitovelvollisuus voi perustua
muihin saannoksiin.* Kuntalain (365/ 1995) 67 §:ssd on sdddetty, ettd kunnan kirjan-
pitovelvollisuudesta, kirjanpidosta ja tilinpdédtoksestd on kuntalaissa sdddetyn lisiksi
voimassa soveltuvin osin, mité kirjanpitolaissa sdédetddn. Tdma koskee kuntalain 86 §:n
mukaan myds kuntayhtymii,* Valtion kirjanpitovelvollisuudesta on sdddetty valtion
talousarviosta annetun lain 14-21a §:ssé ja tdmén lain nojalla annetun asetuksen 6 ja 8
luvussa.** Valtion liikelaitos ja liikelaitoskonserni ovat myds kirjanpitovelvollisia, misté
sdddetddn valtion liikelaitoksista annetun lain 13 §:ssd. Valtion liikelaitoksen kirjan-

pitoon ja tilinpddtokseen sovelletaan padsadntdisesti kirjanpitolain sdinndksii.
2.1.2. Kirjanpitovelvollinen

"Kirjanpitovelvollisella" tarkoitetaan tunnusmerkistossd 1dhinnd sellaista luonnollista
henkil6d, joka harjoittaa ammatti- tai liiketoimintaa. Oikeushenkil6d ei voida tuomita
rangaistukseen kirjanpitorikoksesta, joten oikeushenkilo ei tule kyseeseen tunnusmer-
kistossd tarkoitettuna “kirjanpitovelvollisena”. Kirjanpitovelvollisen edustajat kuuluvat
toiseen tekijdkategoriaan. Kirjanpitovelvollisen kisitteelld on siten timin ensimmadisen
tekijiryhmén osalta tosiasiallisesti rajoitettu merkityssisiltd, koska sen alaisuuteen
jaavit kdytdnndssd ne luonnolliset henkilt, jotka ovat KPL 1 luvun 1 §:n 1 momentissa

tarkoitetun toiminnan laadun perusteella kirjanpitovelvollisia.

*! Kirjanpitolautakunta on katsonut, ettei kunnallinen sopimusvaltuuskunta eli kunnallinen ty6-
markkinalaitos (KILA 1975/41) eiké kriminaalihuoltoyhdistys (KILA 1975/135) ole kirjanpito-
lain perusteella kirjanpitovelvollinen.

*“ Ks. HE 173/1997: 8.

* Kuntalain sidtimisen my0td kunnissa ja kuntayhtymissa siirryttiin hallinnollisesta kirjanpito-
jarjestelméstd liikekirjanpidon mukaiseen jirjestelmdén, jonka sdintely on toteutettu pifiosin
kirjanpitolailla ja -asetuksella. Kuntalain 68 ja 69 §:ssd on lisiksi erditd sdinnoksid kunnan tili-
kaudesta, tilinpdatoksestd ja toimintakertomuksesta. Ks. tarkemmin Harjula & Prittild 2004:
508-519, Heuru 2001: 402416, Porokka-Maunuksela, Huuskonen, Koskinen & Siild 2004: 25—
32 ja HE 192/1994.

* Valtion kirjanpitoa ja tilinpdtéstd koskevat saénnokset ovat melko pitkdlti kirjanpitolain
periaatteiden mukaisia, erityisesti liikekirjanpidon osalta, mikéd uudistettiin vuoden 1998 alusta
lukien. Ks. tarkemmin Jarvinen, Prepula, Riistama & Tuokko 2000: 38, Myrsky 1999: 102-106
Ja Po6lla & Eteldlahti 2002: 134243,
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Kirjanpitorikos on ns. erikoisrikos (delicta propria).* "Kirjanpitovelvollisen" tekijakate-
goriaan kuuluu tosiasiallisesti vain ammatti- ja liikketoimintaa harjoittava luonnollinen
henkil6 itse. Hénen kirjanpitorikoksensa tekemiseen osallistuva, epéitsendisessd ase-
massa oleva tyontekijd on ldhinna rikoslain 5 luvun 6 §:ssé tarkoitettuna avunantajana

tai saman luvun 5 §:ssi mainittuna yllyttdjiné rangaistava osallinen.*®
2.1.3. Kirjanpitovelvollisen edustaja

Kirjanpitorikoksen tunnusmerkistssd on epéselvyyksien vilttimiseksi lueteltu itsendi-
sesti jokainen tekijdpiirin ryhmé. Tastd syystd siind on erikseen mainittu kirjanpito-
velvollisen edustaja. Alunperin katsottiin, ettd rikosoikeuden yleisten periaatteiden

mukaan ratkaistaan, kuka tai ketki ovat "kirjanpitovelvollisen edustajia".*’

Termi “edustaja” on kovin avoin ilmaisu niin yleiskielellisessd kuin oikeudellisessa
merkityksessi, joten se ei anna tarkkaa johtoa soveltamistoimintaa varten. Ilmaisulla
“kirjanpitovelvollisen edustaja” voidaan tarkoittaa muun muassa kirjanpitovelvollisen
lakimédraisid edustajia, kuten vajaavaltaisen edunvalvojaa tai oikeushenkilon edustajaa,
jonka asema voi perustua lakiin tai oikeushenkilon sdéntéihin yms. Kirjanpito-
velvollisen ’edustaja’ voi olla my6s 1) kuolinpesidn hoitaja tahi osakkaat tai pesén-

selvittdji taikka 2) konkurssipesin pesinhoitaja.*®

Ilmaisu “kirjanpitovelvollisen edustaja” ei ole yksiselitteinen, koska se voidaan sekoit-
taa “edustamiseen”, joka liitetddn edustamiskelpoisuuteen eli kelpoisuuteen tehdd mm.
sopimuksia sivullisen kanssa ja kirjoittaa kirjanpitovelvollisen toiminimi. Esimerkkini
voidaan kayttdd osakeyhtittd, jota koskeva edustamiskelpoisuus voi OYL 6 luvun 25-26

§:n nojalla olla yhtién hallituksella, toimitusjohtajalla, hallituksen jasenelld ja muulla

* Ks. Friande 2005: 299, HE 44/2002: 169, Lehtonen 1990a: 123, Nuutila 1997: 361 ja Makeld
2001: 134.

% Ks. Lahti 1998: 1280 ja Lehtonen 1990a: 123.

7 Ks. LaVM 7/1985: 1. RL 5 luvun 8 §:n siddnnosta oikeushenkilon puolesta toimimisesta ei
sovelleta kirjanpitorikoksiin, mikd johtuu tdmin pykildn 3 momenttiin otetusta toissijaisuus-
sddnndksestd. Ks. HE 44/2002: 172-176, Frande 2005: 300-301 ja Lahti 2002: 395.

* Ks. HE 44/2002: 175, HE 26/2003: 135 ja 151 seki Lehtonen 1990a: 123. Ks. lisiiksi KKO
1998: 39, jossa osakeyhtion konkurssipesan uskottu mies, joka oli vastuussa konkurssivelallisen
kirjanpitoaineiston sdilyttdmisestd, tuomittiin tuottamuksellisesta kirjanpitorikoksesta.
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edustajalla (ent. toiminimenkirjoittajalla) ynnad prokuralaissa (2.2.1979/130) tarkoite-
tulla prokuristilla.*’ T4ma edustamisoikeus ei kuitenkaan yhdenny kirjanpitoa koskevien

velvoitteiden kanssa, mistd osakeyhtion osalta sdddetdan OYL 6 luvun 2 ja 17 §:ssé.

Kirjanpitorikosten tunnusmerkistdssd ’edustajalla’ tarkoitetaan kdytinndssd yleisimmin
sellaista henkildd, joka yhteison tai séétion toimielimené tahi sen jasenend taikka palve-
luksessa olevana vastaa organisaation sisdlld kirjanpidosta. Lain esitdissd pidettiin sil-
mélld 1&hinnd niitd luonnollisia henkilditd, jotka yhteison tai sddtion organisaation
sisdlld vastaavat kirjanpidosta.”® Vastuuasema ratkaistaan asianomaista yhteisod koske-
vien sddnndsten ja madrdysten (esim. yhtiojdrjestyksen) nojalla. Ensisijainen vastuu-
asema on niilld henkildilld, joilla on yhteison sddnnoksiin ja méadrdyksiin perustuva
velvollisuus huolehtia kirjanpidosta. Esimerkiksi osakeyhtiossd kysymys on tdlldin

yhtion hallituksesta ja toimitusjohtajasta.

Organisaation sisdiselld tehtdvien jaolla on merkitystd edustajien rikosoikeudelliseen
vastuuseen. Tehtivien jako voi perustua yhteisdoikeudellisiin sddnndksiin tai maarayk-
siin taikka olla tosiasiallista.>’ Osakeyhtiossi ei voida edes yhtidjdrjestyksessd maarati,
ettd joillakin hallituksen jésenilld ei olisi lainkaan velvollisuutta huolehtia kirjanpidon ja
varainhoidon valvonnasta.’* Organisaatioon kuuluvien henkildiden vilisin keskingisin

sopimuksin ei voida mydskian syrjayttid lakiperusteista valvontavelvollisuutta.”

Selvipiirteisin yhteisdoikeudellisiin sddnndksiin perustuva kirjanpitoa koskevien tehta-

vien jako on osakeyhtidlaissa. OYL 6 luvun 2 §:n 1 momentin mukaan osakeyhtion hal-

¥ Osakeyhtion edustamisesta ks. af Schulten 2003: 542-547. Prokuristilla ei ole oikeutta eiki
velvollisuutta allekirjoittaa tilinpadtostd. Ks. Kaisanlahti 1999: 457. Ks. liséksi Lehtonen 1990b:
1058-1065.

*0Ks. HE 23/1985: 5, HE 66/1988: 90 ja Rikoslain kokonaisuudistus 5/1984: 157-158.

! Ks. Lehtonen 1984: 84, Lehtonen 1990a: 123 ja Rikoslain kokonaisuudistus 5/1984: 158.
Tehtédvien jaon vaikutuksesta rikosoikeudelliseen vastuuseen yleisesti ks. Lahti 1981: 48-52,
Lahti 1985: 161-162, Lahti 1988: 76—77 ja Nissinen 1997: 163-168. Ks. liséksi Taxell 1983:
3344,

%2 Ks. Kylikallio, Tirola & Kylakallio 2002: 611.

3 Ks. KKO 2001:85: Osakeyhtion kirjanpidon pitdminen oli laiminly&ty. Osakeyhtion hallituk-
sen puheenjohtajana toiminut A véitti sopineensa yhtién toimitusjohtajana ja myos hallituksen
jésenend toimineen B:n kanssa, ettd B huolehti kirjanpidosta. Kun sopimus ei vapauttanut A:ta
osakeyhtitlain 8 luvun 6 §:n 2 momentista ilmenevisté hallitukselle kuuluvasta kirjanpidon val-
vontavelvollisuudesta, A tuomittiin rangaistukseen kirjanpitorikoksesta.
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lituksen on huolehdittava siité, ettd kirjanpidon ja varainhoidon valvonta on asianmukai-
sesti jérjestetty. Yhtion hallitus ei yleenséd vastaa kirjanpidon (yksityiskohtien) oikeelli-
suudesta, jos tehtdviéd hoitamaan on valittu asiantunteva ja kyvykis henkild (valintavas-
tuu) ja jos hénelle on annettu tarpeelliset tiedot tehtdvan hoitamiseksi (informaatiovas-
tuu) sekd jos tehtdvien suorittamisen valvonta on asianmukaisesti jérjestetty (valvonta-
vastuu).”* Niiden velvollisuuksien osittainenkin laiminly6nti voi aiheuttaa vastuun ka-
navoitumisen myds yhtion hallitukselle. Yhtion hallituksen tulee huolehtia yhtion
hallinnon ja toiminnan sekéd kirjanpidon ja varainhoidon valvonnan asianmukaisesta
jarjestdmisestd, mistd johtuen suuremmissa yrityksissd hallitus ei voi yleensé suorittaa
muuta kuin ylempien toimihenkildiden valinnan ja valvonnan seké toimivan organisaa-
tion (mm. sisdisen tarkastusorganisaation) luomiseen ja seurantaan (valvontaan) kuulu-
via tehtdvid, usein pelkéstddn selvitysten ja raporttien valitykselld. Niisti jirjestelyistd
huolimatta rikosoikeudellinen vastuu kohdentuu yhtién hallituksen jdseniin, mikéli he
ovat péittineet virheellisen kirjanpidon laatimisesta tai mikéli he eivét ole ryhtyneet
toimenpiteisiin heidén tietoonsa tulleiden virheiden korjaamiseksi tahi puutteiden pois-

tamiseksi.”

OYL 6 luvun 17 §:n 1 momentin sédnndsten mukaan osakeyhtion toimitusjohtajan on
huolehdittava juoksevan hallinnon liséksi siité, ettd yhtion kirjanpito on lainmukainen ja
varainhoito jérjestetty luotettavalla tavalla. Kirjanpidon lainmukaisuuden jirjestiminen
ja valvonta ovat tarvittaessa yksityiskohtia myoden sellaisia juoksevaan hallintoon kuu-
luvia tehtdvid, jotka kuuluvat toimitusjohtajan vastuualueeseen. Pienemmissd yrityk-
sissd (esim. asuntoyhtiossd tai perheyhtiGssd) toimitusjohtaja voi joutua suorittamaan
itse kirjanpidon lainmukaisuuden valvontaa tai jopa henkilokohtaisesti laatimaan kirjan-
pitoa. Suurissa yrityksissd toimitusjohtajan vastuuasema ldhenee edelld kuvattua halli-

tuksen vastuuta.>®

> Tekstissd mainituista vastuuperusteista rikosoikeudellisen vastuun kohdentamisessa ks. KM
1973/70: 65, Lahti 1981: 50, Lahti 1985: 162, Lahti 1988: 76, Lahti 2002: 395-397, Lehtonen
1977: 276, Lehtonen 1984: 87, Lehtonen 1990a: 123—124, Nissinen 1997: 173 ja Nuutila 1997:
137-138. Ks. lisdksi af Schulten 2003: 504.

% Ks. Kylikallio, Tirola & Kylikallio 2002: 617-618, Lehtonen 1991: 124 ja af Schulten 2003:
488-489, 493-494 ja 503-504. Ks. liséiksi Vahtera 1986: 16-18.

% Ks. Kylikallio, lirola & Kylikallio 2002: 651, Lehtonen 1991: 124, af Schulten 2003: 496-
500 ja 503-504 sekd Toiviainen 1992: 318-323.
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"Edustajana’ voidaan pitdd yleensd henkilod, jolla on siten itsendinen asema yhteisossi,
ettd héin voi omaehtoisesti pdéttdd kirjanpitoon liittyvistd asioista (esim. tulosvastuulli-
sen yksikon johtaja, toimialajohtaja taikka johtoryhmén jdsenet, jos heiddn vastuualuee-

seensa kuuluu kirjanpidosta huolehtiminen).”’

Kirjanpitovelvollisen ’edustajaksi’ ei voida katsoa epiitsendisessd asemassa olevaa tyo-
suhteista kirjanpitdjasd, joka oman kavalluksensa peittidkseen tekee tosiasioita vastaa-
mattomia merkintoji kirjanpitoon.’® Sama koskee tydntekijas, joka hivittid yhtion
kirjanpidon kostoksi esimerkiksi irtisanomisesta, jonka hin kokee perusteettomaksi.
Téllaiset tyontekijat eivit toimi kirjanpitovelvollisen “puolesta”, vaan heidén rikoksensa
kohdistuu kirjanpitovelvolliseen. Tyontekijdd ei rangaista kirjanpitorikoksesta, vaan
héinen tekoaan vastaavasta muusta rikoksesta.”® Kirjanpitoon kuuluvia pelkistidn
teknisid toitd tekevit tyontekijat, jotka ovat epiitsendisessd asemassa, voivat syyllistyi

kirjanpitorikokseen yleensi vain avunantajina tai yllytt4jind.®
2.1.4. Se, jonka tehtdviksi kirjanpito on toimeksiannon nojalla uskottu

Ilmaisulla “se, jonka tehtévéksi kirjanpito on toimeksiannon nojalla uskottu” tarkoite-
taan kirjanpitovelvollisen ulkopuolella olevia henkil6itd, jotka yksityisoikeudellisen toi-
meksiannon perusteella ovat saaneet tehtdviksi kirjanpidon laatimisen (esim. itsendiset
kirjanpitdjit). Kysymykseen tulevat mys kirjanpitotehtdvid hoitavan yrityksen toimin-
nasta vastaavat henkildt, kuten tilitoimistotoimintaa harjoittavan litkkeen omistaja, hen-
kiloyhtion vastuunalainen yhtidmies sekd osakeyhtién, osuuskunnan ja yhdistyksen
hallintovaltaa kidyttdvit henkilot. Tekijadominaisuus edellyttid selvid itsendistd asemaa

toimia kirjanpitovelvollisen puolesta titi koskevin vaikutuksin.®!

Kirjanpitovelvollisen ulkopuolisen henkilon kirjanpitotehtdvin suorittamisen pitdd pe-

rustua toimeksiantoon. Tekijavastuun ulkopuolelle jddvit siten 1) avio- ja avopuolisot,

T Ks. Lehtonen 1990a: 124.

58 Ks. Lehtonen 1990a: 124.

% Ks. HE 44/2002: 175.

%0 Ks. Lahti 1998: 1282, Lahti 2002: 397, Lehtonen 1990a: 124 ja Miakeld 2001: 135.
81 Ks. LavVM 7/1985: 2.
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2) sukulaiset sekd 3) ystdvit ja tuttavat, jotka ovat palkkiotta laatineet kirjanpitoa. Vii-
meksi luetellut henkilot jddvat avunantajan asemaan, jos he ovat toimillaan vain

edistdneet kirjanpitovelvollisen tai timén edustajan kirjanpitorikoksen tekemist.
2.1.5. Oikeushenkildssa tosiasiallista paatosvaltaa kdyttdva henkild

Ilmaisua “kirjanpitovelvollisen edustaja” on aikaisemmin kéytetty myds laajemmassa
merkityksessd, jolloin “edustajalta” ei ole edellytetty muodollista asemaa organisaa-
tiossa vaan esim. tosiasiallista valtaa itsendisesti padttda kirjanpitoon liittyvistd seikois-
ta. Vastuuasema on voinut perustua myos henkilon tosiasialliseen asemaan eli yhtion
sisdisen hallintovallan itsendiseen kéyttdmiseen. Esimerkiksi osakeyhtidn p#dosakas
saattaa kdytdnnossd osakkuusasemansa perusteella paattaa kaikista merkittdvistd juokse-
vaan hallintoon kuuluvista asioista, vaikka hén ei kuulu yhtion hallitukseen eikd toimi
toimitusjohtajana.®> Tamén lisiksi osakeyhtion todellinen péfiosakas saattaa paattid
ilman muodollista asemaa yhtion juoksevasta hallinnosta ns. vilikési- eli bulvaani-
suhteen avulla, jossa muodollinen hallitus toimii todellisen osakkaan mééréysten ja tah-
don mukaisesti. Tosiasiallista hallintovaltaa kiyttdvd osakeyhtion todellinen osakas
(Comistaja’) voi joutua rikosoikeudelliseen vastuuseen, vaikka hénelld ei ole muodollista
asemaa yhtidssd. Ratkaisussa KKO 2001:86 (d4n. 3-2) korkeimman oikeuden enemmis-
to katsoi, ettd osakeyhtiossd tosiasiallista maédrdysvaltaa kayttanyttd henkilod voitiin pi-
tad RL 30 luvun 9 §:sséd tarkoitettuna kirjanpitovelvollisen edustajana, minkd vuoksi
hénet tuomittiin tekijind rangaistukseen kirjanpitorikoksesta, vaikka hénelld ei ollut

muodollista asemaa yhtion hallinnossa ja vaikka hédn ei omistanut yhtion osakkeita.

Kirjanpitorikoksen tekijépiirid on laajennettu vuonna 2003 lisdamalld tekijoiden luette-
loon oikeushenkilGssé tosiasiallista paédtosvaltaa kayttavat henkilot. Tama lisdys tehtiin
rikoslain erdiden talousrikossddnndsten uudistuksen yhteydessd (31.1.2003/61). Tekija-
piirin laajennusta on perusteltu silld, ettd tdllaiset henkilot on myds oikeushenkilon ran-
gaistusvastuuta koskevassa RL 9 luvun 2 §:n sddnnoksessé rinnastettu oikeushenkildssé
muodollisessa asemassa toimivaan henkildén ja silld, ettd oikeuskdytdnndssé oli tosi-

asiallista paétosvaltaa kdyttdva henkil6 jo aikaisemmin katsottu voitavan rinnastaa muo-

62 Ks. Lehtonen 1990a: 123.
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dollisen paétdsvallan haltijoihin. Tekijépiirin lisdykselld on haluttu vahvistaa korkeim-
man oikeuden omaksumaa tulkintalinjaa.*’ Vallitseva oikeustila on kirjattu lakiin erilli-

sena kohtana.

Kéytinnossd on toisinaan koettu myos kirjanpitorikosten osalta erittdin ongelmalliseksi
ns. saattohoitotilanteet, jotka liittyvit yrityksen ajamiseen konkurssiin. Saattohoitotilan-
teessa yrityksen varsinainen omistaja ja vastuuasemassa oleva henkilé myy konkurssiin
ajautumassa olevan yrityksensd henkilolle, jonka tehtdvind on toimia muodollisessa
vastuuasemassa (esim. toimitusjohtajana ja hallituksena) silloin, kun yritys asetetaan
konkurssiin. Néissd tapauksissa rikoksesta vastuuseen joutuva taho voi olla yrityksen
muodollisesti ostanut ammattimainen saattohoitaja, vaikka kirjanpito olisi hivitetty tai
laiminly6ty ennen kuin yritys on siirtynyt saattohoitajalle. T4lldin varsinainen kirjanpi-
tovelvollinen saattaisi jdddd rikosoikeudellisen vastuun ulottumattomiin, jos saatto-
hoitaja antaa yrityskaupan yhteydessa virheellisen todistuksen siitd, ettd hin on vastaan-
ottanut kirjanpidon, vaikka kirjanpitoa kaupantekohetkelld ei ole ollut olemassa tai se
oli jo silloin puutteellinen.®* Saattohoitaja saattaa olla vain varsinaisen yritystoiminnan
harjoittajan bulvaani eli vilikési, joka toimii todellisen omistajan maérdysten mukaan ja
lukuun (hyvéksi) mutta omissa nimissd4n.*® Niissi tilanteissa tekijiksi voidaan katsoa
todellinen omistaja, joka on oikeushenkildssd tosiasiallista paatosvaltaa kdyttdvad hen-

kilo.

Saattohoitaja joutuu myds rikosoikeudelliseen vastuuseen osallisuutensa mukaisesti, jo-
ka voi olla mm. rikoskumppanuutta, jos saattohoitajan ja todellisen omistajan vililld
vallitsee yhteisymmarrys kirjanpitorikoksen tekemisesti. Saattohoitaja on rikoskumppa-
ni esim. silloin, kun hén on palkkiota vastaan ja etukéteiseen suunnitelmaan perustuvan
tyonjaon mukaisesti tehnyt oman osuutensa esim. viddrien merkintdjen tekemisessi
kirjanpitoon, kirjanpidon havittdmisessd tai kirjanpidon pitdmisen ja tilinpddtoksen
laatimisen laiminlyonnissd. Saattohoitajan osuus rikoksen toteuttamisessa on yleensi

olennainen ja kokonaisuuden kannalta merkityksellinen. Koko menettelyyn ei useinkaan

% Ks. HE 53/2002: 33.
6 Ks. HE 53/2002: 18 ja Mikeld 2001: 150-151.
% Ks. Kuortti 1997: 165.
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ryhdyttdisi, jos ei l0ytyisi bulvaaniksi halukasta saattohoitajaa, joka asettuu esim.
palkkiota vastaan muodolliseen vastuuasemaan. Saattohoitaja on tavallaan vilttdmat-
tomyys rikokseen ryhtymiseksi. Tastd ndkokulmasta saattohoitajan menettely on ran-
gaistusarvoltaan rinnasteinen ‘pddmiehensd’ moitittavaan kayttdytymiseen. Saatto-
hoitaja saattaa ottaa nimenomaisesti huolehtiakseen esim. kirjanpidon hivittdmisesta.
Toisinaan saattohoitajat ovat véhitelleet omaa osuuttaan pitden sitd vain RL 15 luvun 11
§:ssd tarkoitettuna rikoksentekijdn suojelemisena tai pelkédstddn laillisena yrityskaup-
pana. Téhdn uskominen on osaltaan johtanut tilanteisiin, joissa sama henkild on
toiminut perdkkéin tai jopa samanaikaisesti saattohoitajana useissa konkurssiin joutu-

neissa yrityksissa eri puolilla Suomea.

2.2. Kirjanpitorikoksen tekotavat

Rikoslain 30 luvun 9 §:ssd tarkoitetun kirjanpitorikoksen tunnusmerkistossd on mainittu
kolme rangaistavaksi sdddettyd tekotapaa: 1) liiketapahtumien kirjaamisen tai tilin-
paétoksen laatimisen laiminlyonti vastoin kirjanpitolainsdddédnnén mukaisia velvolli-
suuksia, 2) védrien tai harhaanjohtavien tietojen merkitseminen Kkirjanpitoon ja 3)

kirjanpitoaineiston hévittiminen, kitkeminen tai vahingoittaminen.

2.2.1. Liiketapahtumien kirjaamisen tai tilinpaatoksen laatimisen laiminlyonti

RL 30 luvun 9 §:n 1) kohdassa oli alunperin ilmaistu kirjanpitorikoksen rangaistava te-
kotapa seuraavasti: “laiminly6 kokonaan tai osaksi liiketapahtumien kirjaamisen tai ti-
linpadtoksen laatimisen”. Vuoden 2003 uudistuksen yhteydessd on timédn kohdan teko-
tapatunnusmerkit muutettu seuraavan sisiltdiseksi: “laiminly6 liiketapahtumien kirjaa-
mista tai tilinpadtoksen laatimista vastoin kirjanpitolainsddddnnén mukaisia velvolli-
suuksia”. Ilmaisun “kokonaan tai osittain” poistamisella ja kirjanpitolainsdédéntod kos-
kevalla lisdykselld eli niilld sanamuotojen muutoksilla ei ole lain esitéiden mukaan ollut
tarkoitus muuttaa sddnnoksen vakiintunutta tulkintaa. Kirjanpitolainsdddannén mukaisia
velvoitteita koskevalla lisdykselld on vain haluttu kielellisesti selventdd se, ettd tilin-

péaatdksen laatimisvelvollisuuden laiminlyontiad voi olla my®s liitetietojen ilmoittamatta
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jattaminen.*® Tekotapatunnusmerkkien keskeisen sisillon muodostaa liiketapahtumien
kirjaamisen tai tilinpddtdksen laatimisen laiminlydnti, jos se on vastoin kirjanpitolain-

saddinndén mukaisia velvollisuuksia.®’

Liiketapahtumien kirjaamista koskevat yleissddnnokset siséltyvét kirjanpitolain 2 lu-
kuun, joka koskee tilikauden aikaista kirjanpitoa. Niitd sddnndksid on pidetty esikuva-
na, kun on laadittu tunnusmerkkejd “laiminly® liiketapahtumien kirjaamisen”.®® Liike-
tapahtuman késitteen merkityssisdllon tuntemus on keskeistéd, koska rangaistavaksi on
sdddetty niiden kirjaamisen laiminlyonti. KPL 2 luvun 1 §:ssd on sdidetty, ettd kirjan-
pitovelvollisen on merkittdvé kirjanpitoonsa liiketapahtumina menot, tulot, rahoitusta-
pahtumat sekd niiden oikaisu- ja siirtoerdt. Tamé sddnnOs vastaa sisélloltddn vuoden
1973 kirjanpitolain 4 §:44. Lakien esitGissd on méadritelty, ettd meno on tuotannontekijan
rahana ilmaistu vastike ja ettd tulo on suoritteen rahana ilmaistu vastike.® Meno liittyy
toiselta talousyksikoltd hankitun ja vastaanotetun hyddykkeen vastikkeen méérdén, kun
taas tulo tarkoittaa luovutetusta suoritteesta saatavaa vastiketta.”’ Rahoitustapahtumia
ovat padomasijoitukset ja niiden palautukset sekd voitonjako ynni niistd seka tuloista ja
menoista johtuneet kassaan- ja kassastamaksut. Kassaan- ja kassastamaksuja kutsutaan
maksutapahtumiksi, joilla tarkoitetaan yrityksen rahatileille (kassaan ja pankkitileille)
saatua suoritusta ja niiltd tapahtunutta suoritusta.”’ Oikaisuerii ovat tulon ja menon seké
rahoitustapahtumien vdhennys- tai lisdyserit, joilla ne korjataan lopulliseen méaéraénsa.
Kysymys voi olla esimerkiksi alennusten, hyvityslaskujen ja valuuttojen kurssivaihtelui-
den aiheuttamista muutoksista. Siirtoerid voi aiheutua siitd, ettd tulo tai meno siirretdan

toiselle talousyksikolle taikka menon tarkoitus muuttuu. Menonsiirtokirjauksen tarve

66 Ks. 53/2002: 28 ja 33.

57 Oikeuskirjallisuudessa on esitetty myos sellainen tunnusmerkistod supistava tulkinta, jonka
mukaan “kirjanpitolainsdddénnon mukaisilla velvollisuuksilla” ei tarkoitettaisi muualla lains4a-
dénndssd kuin kirjanpitolaissa ja -asetuksessa saddettyja velvollisuuksia. Koponen ja Sahavirta
puhuvat asiasta potentiaalissa, mutta Tapani esittdd sen normiviitteend. He palauttavat tilanteen
kuitenkin “normaalitilaan” katsomalla, ettd kirjanpitovelvollisuuden tarkemman sisallén médrit-
tdmisessd voidaan kdyttdd apuna hyvaa kirjanpitotapaa ja erityisiakien, kuten OYL:n sé&dnnok-
sid. Ks. Koponen & Sahavirta 2004: 63-64 ja Tapani 2006: 551. Vrt. toisin esim. Mikeld 2001:
120-122,

68 Ks. HE 23/1985: 5 ja HE 66/1988: 90.

% Ks. HE 120/1972: 5 ja HE 173/1997: 10.

" Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 85-87.

' Ks. HE 120/1972: 5, HE 173/1997: 10 ja Leppiniemi 2006: 6:4.
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voi johtua esimerkiksi siitd, ettd vaihto-omaisuushyddyke muuttuu kédyttdomaisuudeksi

tai lifkeomaisuutta otetaan yksityiskayttoon.”

Liiketapahtumat on merkittdvi asian mukaan eri kirjanpitotileille, jotka siséltyvit KPL
2 luvun 2 §:n 2 momentissa tarkoitettuun tililuetteloon. Kirjaukset on tehtévé suorite- tai
maksuperusteisesti siten kuin KPL 2:3:ssa sdddetddn. Liiketapahtumien kirjaaminen on
KPL 2 luvun 4 §:n mukaan suoritettava seké aikajirjestyksessd (peruskirjanpito) etté
asiajdrjestyksessé (pédkirjanpito). Kiteiselld rahalla suoritetun maksun kirjaaminen on
tehtdvi aikajérjestyksessd viipymaéttd pdivakohtaisesti, mikd voidaan toteuttaa kassakla-
diin péivittiin tehtavilli merkinnéilla.”” Muut kirjaukset saadaan tehda kuukausikohtai-
sesti tai muulla vastaavalla jaksotuksella neljan kuukauden kuluessa kalenterikuukauden
tai jakson péittymisestd.”* Samanlajisten liiketapahtumien kirjaukset voidaan suorittaa
my6s yhdistelmind. Kiteisend rahana tapahtuneiden samanlajisten maksusuoritusten
kirjaus on sallittua tehdd péivikohtaisena yhdistelmand.” Kirjausten on perustuttava
péivittyihin ja numeroituihin tositteisiin, jotka todentavat liiketapahtuman KPL 2 luvun

5 §:ssd sdddetylld tavalla.

Liiketapahtumien kirjaamisen laiminlyonti voi ilmetd muun muassa siten, ettd 1) tilikau-
den aikainen kirjanpito jitetddn pitdmaittd kokonaisuudessaan joltakin ajanjaksolta, esi-
merkiksi muun rikollisen toiminnan salaamiseksi, 2) tietyille tileille kuuluvia liike-
tapahtumia jdtetddn kirjaamatta, kuten a) kiteismyynti jatetdéin kirjanpidon ulkopuolelle
(ns. ohimyynti)’® tai b) palkkamenot sekd siihen liittyvit tydnantajasuoritukset ja sosiaa-
likulut jatetdén kirjaamatta ns. pimedn palkanmaksun yhteydess, tai 3) useita merkitti-
vii liiketapahtumia jdtetdéin merkitsemaitté kirjanpitoon, esimerkiksi myyntivoittojen sa-
laamiseksi, vakuutuskorvausten pimittdmiseksi tai sen salaamiseksi, ettd hyodykkeitd on
siirretty toisen talousyksikon (kuten tytdryhtion tai intressiyhteydessd olevan yrityksen)

pysyvéin kdyttoon.

2 Ks. HE 120/1972: 5 ja HE 173/1997: 10-11.

 KPL 2 luvun 4 §:n 2 momentin sanamuotoa on muutettu (30.12.2004/1304). Aikaisemmin
kéytettiin ilmaisua “viivytyksettd” ja nykyisin “viipymatta”.

™ “Muulla vastaavalla jaksolla” on tarkoitettua 4 tai 5 viikkoa. Ks. tarkemmin perusteista HE
189/2000: 8-9 ja HE 126/2004: 16.

7> Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 130, 646 ja 654.

76 Ks. Makeld 2001: 148.
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Muutaman vidhdmerkityksellisen liiketapahtuman kirjauksen laiminlydnti ei tule kuiten-
kaan rangaistavaksi kirjanpitorikoksena, jos seuraustunnusmerkit eivit tiyty. Seuraus-
tunnusmerkki muodostaa soveltamiskynnyksen.”” Laiminlyéntien tulee olla sellaisia, et-
td ne vaikeuttavat oikean ja riittdvin kuvan saamista kirjanpitovelvollisen toiminnan tu-
loksesta tai taloudellisesta asemasta kokonaisuudessaan. Yksittdiset ja vdhaiset puutteet

ja virheet eivit yleensa tayta seuraustunnusmerkkid.”®

Tilinpddtoksen sisdltod koskevat sdannokset ovat olleet jatkuvassa muutostilassa. Vuo-
den 1973 kirjanpitolain 9 §:n 1 momentin alkuperdisten sddnnésten mukaan tilinpd4tos
kisitti tuloslaskelman ja taseen. Osakeyhtion tilinpddtokseen kuului vuoden 1978 OYL
11 luvun 1 §:n mukaan tuloslaskelman ja taseen liséiksi toimintakertomus. Vuonna 1992
muutettiin nditd sddnnoksid. KPL 9 §:n 1 momentin (1572/1992) mukaan tilinpddtos
kisitti 1) tuloslaskelman, 2) taseen ja 3) niiden liitteend ilmoitettavat tiedot. OYL 11
luvun 1 §:n 1 momentin (1573/1992) mukaan osakeyhtion tilinpddtokseen kuuluivat a)
kirjanpitolain mukainen tilinpddtos ja b) toimintakertomus.” Nykyisen KPL 3 luvun 1
§:n alkuperdisen sddnnoksen (1336/1997) mukaan tilikaudelta laadittava tilinpditos si-
sdlsi 1) tuloslaskelman, 2) taseen, 3) liitetiedot ja 4) toimintakertomuksen.®® Vuonna
2001 lisdttiin KPL 3 luvun 1 §:44n uusi 4 ja 5 momentti (1495/2001), joissa mainituilla
edellytyksilld pienyritys voi jittdd laatimatta toimintakertomuksen.®' Tilinpaztoksen
sisiltod koskevia KPL 3 luvun 1 §:n sddnnoksid on muutettu sittemmin vuonna 2004
(1304/2004). T4ssid yhteydessi tilinpadtoksesté erotettiin toimintakertomus, mutta sithen
lisdttiin rahoituslaskelma. Kirjanpitolain mukaan tilinpaétokseen kuuluvat nykyisin
siten 1) tase, joka kuvaa tilinpdatospdivin taloudellista asemaa, 2) tuloslaskelma, joka
kuvaa tuloksen muodostumista, 3) rahoituslaskelma, jossa on annettava selvitys varojen
hankinnasta ja niiden kédytosté tilikauden aikana, ja 4) taseen, tuloslaskelman ja rahoi-
tuslaskelman liitteeni olevat tiedot (liitetiedot). Rahoituslaskelman ovat tilinpdétokseen-
sd velvollisia sisdllyttiméidn vain KPL 3 luvun 1 §:n 3 momentissa tarkoitetut kirjan-

pitovelvolliset. Toimintakertomus on nykyisin erillinen asiakirja, joka liitetddn tilin-

" Ks. HE 23/1985: 5, HE 66/1988: 90, Mikela 2001: 122 ja Rautio 2002: 1056.

78 Ks. HE 53/2002: 34.

" Ks. tarkemmin HE 111/1992: 5-7, 14 ja 37. Tekstissa mainittu OYL:n sdéinnds on sittemmin
kumottu (1337/1997). Ks. HE 173/1997: 47.

Ks. HE 173/1997: 15.

81 Ks. perusteista HE 189/2000: 9-10.
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padtokseen. Kaikkien kirjanpitovelvollisten ei tarvitse laatia toimintakertomusta.

Yhteisolaeissa on erityissaannoksia tilinpaatoksestd ja toimintakertomuksesta,®

Tunnusmerkkejd “laiminly6 tilinpdatoksen laatimista” sdddettdessd ovat esikuvana ol-
leet vuoden 1973 kirjanpitolain 3 luvun sidnnokset tilinpaitoksen laatimisesta.®’ Niitd
vastaavia yleisid saannoksia tilinpddtoksen laatimisesta on nykyisin kirjanpitolain 3, 4 ja
5 luvussa. KPL 3 luvussa sdddetddn muun muassa tilinpaatoksen siséllosté, yleisistd ti-
linpéddtosperiaatteista sekéd oikeiden ja riittdvien tietojen vaatimuksesta. Tilinpdétoseria
koskevat madritelmét on sijoitettu KPL 4 lukuun. Arvostus- ja jaksotussddnnokset ovat
KPL 5 luvussa. Tilinpdités on KPL 3 luvun 6 §:n mukaan laadittava neljan (4) kuukau-

den kuluessa tilikauden paéttymisesti.

Kirjanpitorikoksen tunnusmerkiston tarkoittamana tilinpaatoksend voitaneen pitdé myds
KPL 6 luvussa tarkoitettua konsernitilinpatdsta® sekd kansainvilisten tilinpaatosstan-
dardien mukaista tilinpa4tostd ja konsernitilinpdatosta, joista sdddetédn kirjanpitolain 7a

luvussa.®

Tunnusmerkistén edellyttdma tyyppitilanne koskee tilikauden aikaisen kirjanpidon ja ti-
linpaétoksen laatimisen laiminly6ntid kokonaisuudessaan. Tilinpddtoksen laatimisen
osittainen laiminlyonti voidaan lain esitdiden mukaan toteuttaa esimerkiksi jattdmalla
kirjanpitolainsdddédnndn vastaisesti tuottoja tai kuluja tuloslaskelmasta taikka saamisia
tai velkoja taseesta.®® Laiminlyonti voi ilmetd esim. siten, etti tuloslaskelmasta tai ta-
seesta puuttuu kirjanpitoasetuksessa tarkoitettujen kaavojen mukaisia ryhmii tai erid,
vaikka yritykselld on riidattomasti ollut niiden mukaisia merkittivid liiketapahtumia.

Joskus voi tosin olla tulkinnanvaraista, mihin eréén jokin liiketapahtuma kuuluu varsin-

82 Ks. tarkemmin HE 126/2004:17-18 ja 41.

%3 Ks. HE 23/1985: 5 ja HE 66/1988: 90.

% Ks. Koponen & Sahavirta 2004: 65 ja Tapani 2006: 551-552. Ks. lisiksi Rikoslain kokonais-
uudistus 5/1984: 159,

% IFRS-standardien mukaisesta tilinpdatoksestd ja konsernitilinpditoksestd ks. esim. HE
126/2004: 7-8 ja 26-27 sekd Halonen ym. 2006.

%6 Ks. HE 23/1985: 5 ja Prepula 1985: 6.
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kin, kun kirjanpitolaissa ja -asetuksessa ei ole maddritelty kaikkien erien sisdltoa.

Tunnusmerkiston voi tiyttid myds liitetietojen ilmoittamatta jattaminen.®’

Kirjanpitolain 3 luvun 1 §:ssd sdddetddn tilinpddtoksen sisdllostd. Témén sddnnoksen
mukaan tilinpditokseen eivit kuulu tase-erittelyt,” kuten edelli on selvitetty. KPL 3 lu-
vun 13 §:n mukaan tilinpddtostd varmentamaan on laadittava tase-erittelyt, mutta niité ei
ilmoiteta rekisterditdvaksi kirjanpitolain nojalla. KPL 3 luvun 8 §:n sédnnokset eivit
edellyti, ettd tase-erittelyt otettaisiin edes tasekirjaan.®® Kiytinnossi tase-erittelyt laadi-
taan omaksi asiakirjavihoksi, mutta ne voidaan laatia pelkéstdén koneelliselle tietovili-
neelle KPA 5 luvun 3 §:n mukaisesti. Tase-erittelyt on péivattiavé ja niiden laatijoiden
allekirjoitettava tai varmennettava koneelliselle tietovilineelle KPA 5 luvun 4 §:ssi séi-
detylld tavalla. Tase-erittelyiden laatijana ja allekirjoittajana toimii yleensd joku
yrityksen kirjanpidosta huolehtiva toimihenkild, joka ei kuulu yrityksen ylimpéén joh-
toon. Tilinpditoksen ja toimintakertomuksen allekirjoittamisesta sdédetddan KPL 3 luvun
7 §:ssé. Tilinpadtoksen ja toimintakertomuksen ovat velvollisia allekirjoittamaan muun
muassa yhteison hallitus ja toimitusjohtaja, jotka voivat esittdd KPL 3 luvun 7 §:n 2
momentissa tarkoitetun eriivan mielipiteen, joka sisillytetddn tilinpaatokseen.”® Tase-
erittelyitd ei liitetd nykyisin tilinpddtokseen, vaan ne jadvat yrityksen siséisiksi asiakir-
joiksi. Tase-erittelyiden laatimatta jéttdminen ei ole kirjanpitorikoksen tunnusmerkistos-
si tarkoitettua tilinpadtoksen laatimisen laiminlyontid. Muu tulkinta merkitsisi
“tilinpadtos” késitteen laventamista Kirjanpitolain 3 luvun 1 §:ssid sdddetyn merkityksen
ulkopuolelle.”! Tase-erittelyiden laatimisen laiminlydnti saattoi tulla rangaistavaksi vuo-
den 1973 kirjanpitolain 38a §:ssé tarkoitettuna kirjanpitorikkomuksena, mutta nykyisen
KPL 8 luvun 4 §:ssi tase-erittelyiden laatimisen laiminlyontié ei ole endéd saddetty ran-
gaistavaksi. Rikossdédnnosten tunnusmerkistdissd on selvéd puute. Tase-erittelyiden laati-
matta jattdminen ei véaristd tilinpaatostd, mutta se heikentdd informaatioarvoa yrityksen

sisdisessd kdytossd ja tilintarkastuksessa. Tase-erittelyt ovat myShemmin laadittavissa

%7 Ks. HE 53/2002: 33, jossa on mainittu puuttuvista liitetiedoista esimerkkeind merkittdvé poik-
keaminen suunnitelman mukaisista poistoista tai liikketoiminnan laajuuteen ndhden merkittiva
omaisuuden panttaaminen.

* Ks. HE 126/2004: 17-19.

* Ks. Kaisanlahti 1999: 459.

%0 Ks. Kylikallio, Irola & Kylakallio 2002: 846.

I Ks. tase-erittelyistd Jarvinen, Prepula, Riistama & Tuokko 2000: 361-367.
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luotettavalla tavalla tai suoraan tulostettavissa kirjanpito-ohjelman asianomaisella

toiminnolla, jos kirjanpitoaineisto on muutoin kunnossa.

Kirjausten suorittaminen ja tilinpaatoksen laatiminen KPL 2 luvun 4 §:n tai 3 luvun 6
§:n sddnndsten vastaisesti jossain mddrin myohédssd ei useinkaan toteuta kirjanpito-
rikoksen tunnusmerkistd, koska seuraustunnusmerkit eivit tilloin yleensi tdyty. Sano-
tut méraajat ilmaisevat laiminlydntirikoksen tiyttymisajankohdan,”” josta voi alkaa ku-
lua RL 8 luvun 2 §:n 1 momentin mukaisesti syyteoikeuden vanhentumisaika. Liiketa-
pahtumien kirjausten tekeminen KPL 2 luvun 4 §:n 2 momentissa sédddettyjen maaraai-
kojen jélkeen myohdstyneend on sdddetty rangaistavaksi KPL 8 luvun 4 §:ssd tarkoitet-
tuna kirjanpitorikkomuksena, jos rikkomus ei ole vdhdinen. Kirjanpitorikoksen ja -
rikkomuksen systematiikkaan kuuluu, ettd vihidiset laiminlydnnit jadvat rankaisematta.
Vihdistd suuremmat laiminlyonnit rangaistaan kirjanpitorikkomuksena. Kirjanpito-
rikoksessa tiytyy olla kysymys niin merkittdvastd laiminlyonnista, ettd seuraustunnus-
merkki tdyttyy. Médrdaikainen kirjaaminen on erityisen tdrkedd silloin, kun yrityksen
myyntituloista huomattava maara muodostuu kéteismyynnistd ja kun menoja maksetaan
merkittdvissd médrin kateiselld. Télloin voidaan painottaa sitd, ettd kéteiselld rahalla
suoritetut maksut kirjataan viipymatta ja paivikohtaisesti. Asiantila on kirjanpidon luo-
tettavuuden kannalta todella ongelmallinen, mikéli kassakladi laaditaan néissd olosuh-
teissa pahoin myohissi vasta jilkikiteen.”> Puutteellinen dokumentaatio voi aiheuttaa
virheellisid kirjauksia, jos muistikuvat eivat ole korrekteja. Tilanne on toisenlainen, jos
kaikki tai ldhes kaikki maksutapahtumat suoritetaan pankin vilitykselld ja jos kateiskas-
sa on vihiinen ja kiteiselld rahalla suoritetaan harvoin vihiisid maksuja.”* Rangaistus-
arvoltaan olisi pidettdva erillddn sellainen tapaus, jossa kirjaukset joltakin kaudelta ta-
pahtuvat jossain méérin myOhéssé, ja se tilanne, jossa kirjauksia ei tehdd lainkaan eli

niiden tekeminen laiminlyddéén totaalisesti.

%2 Ks. Rikoslain kokonaisuudistus 5/1984: 161.
%3 Ks. HE 189/2000: 8-9 ja Miakeld 2001: 148-149.
%4 Ks. Heikkonen 1974: 133.



ACTA WASAENSIA 215
2.2.2. Vidrit ja harhaanjohtavat tiedot

Toisena tekotapana on mainittu véirien tai harhaanjohtavien tietojen merkitseminen
kirjanpitoon. Véérid tai harhaanjohtavia tietoja voidaan merkitd yhtiliisesti tilikauden

aikaisen kirjanpidon kuin tilinpaitoksen laatimisen yhteydessa.”

Viirilli tiedolla on tarkoitettu tosiasioiden vastaista tietoa.”® Tiedon virheellisyyttd ar-
vioidaan informaation hyvaksikdyttdjan, kuten kirjanpitovelvollisen sidosryhmien,
nikokulmasta.”” Titi perspektiivid ilmentdd erityisesti seuraustunnusmerkki, jonka
mukaan ratkaisevaa on oikean ja riittdvén kuvan saaminen kirjanpitovelvollisen toimin-
nan tuloksesta tai taloudellisesta asemasta. Tuloslaskelman ja taseen tietojen
oikeellisuuden arvioinnissa on otettava huomioon my®ds liitetiedot, koska ne muodosta-
vat kokonaisuuden. Oikean ja riittdvin kuvan saamiseksi tarpeelliset lisitiedot ilmoite-
taan liitetiedoissa.”® Kysymys on siitd, ettd vaard tieto antaa informaation vastaanotta-

jalle totuudesta poikkeavan kuvan todellisuuden asiantilasta tai tapahtumasta.”®

Tyypillistd védrien tietojen merkitsemistd kirjanpitoon on tekaistuihin, viirennettyihin
tai muutoin tosiasioita vastaamattomiin tositteisiin perustuvat kirjaukset.'® Kaytinnossi
esiintyvind tapauksina voidaan mainita muun muassa seuraavat menettelyt: 1) tekaistun
kassatositteen laatiminen, esim. osakepddoman maksun osoittamiseksi, 2) tekaistujen
selvitysten nojalla tehty perusteeton kédyttdomaisuuden arvonkorotus selvitystilan viltté-
miseksi taikka yritysostajan tai rahoittajan erehdyttimiseksi, 3) vaihto-omaisuuden kir-
jaaminen viirennettyjen tai tekaistujen inventaariluetteloiden perusteella ja 4) kuluva-
raston saamiseksi kriittisen tilinpadtoksen valttdmistd varten laaditaan vidrennetty tai te-

kaistu ostolasku, miké hyvitetddn seuraavalla tilikaudella.

*> Ks. HE 23/1985: 6, HE 55/1988: 90 ja Prepula 1985: 6.

** Ks. HE 23/1985: 6, Rikoslain kokonaisuudistus 5/1984: 159 ja Mikels 2001: 124.

°7 Ks. Mikeld 2001: 124.

% Liiketapahtumien kirjausten arvioinnissa on otettava huomioon muun muassa korjausmerkin-
niit, muistiotositteet ja muu tositeaineisto.

”’ Ks. Lehtonen 1986: 142-144.

1% Ks. HE 23/1985: 6, HE 66/1988: 90 ja Rikoslain kokonaisuudistus 5/1984: 159.
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Viirien tietojen merkitsemistd on my0ds saman liiketapahtuman kaksin- tai useampiker-
tainen kirjaaminen,'”" esimerkiksi ensinni lzhetteelld ja sen jilkeen laskulla seki lopuk-
si maksutositteella tai niiden jdljenteelld. Tavanomaista véérien tietojen merkitsemisti
on liiketapahtuman (menon, tulon, rahoitustapahtuman taikka niiden oikaisu- ja siirto-
erdn) kirjaaminen virheellisen suuruisena.'®® Oman ryhminsid muodostaa ns. kuitti-
kauppa, jossa ostetaan mm. pimeédn palkanmaksun, yksityisottojen tai laittoman voiton-
jaon peittdmiseksi totuudenvastaisia laskuja tai maksutositteita toiselta yritykseltd, joka

el vélttdmattd harjoita mitdédn toimintaa tai jota ei ole edes olemassa.

Kaytinnossa esiintyvid yleisid vadrien tietojen merkitsemistd ovat lisdksi seuraavat me-
nettelytavat: 1) meno kirjataan toiselle talousyksikolle kuuluvan tositteen perusteella
(kohdistamisongelma)'®, 2) tuloja kirjataan menoiksi, 3) suoritetaan tarkoituksellisia
lasku- ja siirtovirheitd, 4) kdytetddn virheellisid sisdisid tositteita, esim. valuuttakurssi-
muutoksen tekemiseksi, 5) litketapahtumien kirjaaminen téysin virheellisilld nimikkeilld
védrille tileille, esim. tuloksen parantamiseksi realisoituneita menoja ei kirjata tulos-
vaikutteisesti, vaan ne merkitddn saatuina lainoina vieraaseen pddomaan, ja 6) riidat-
tomia vuosikuluja, jotka ovat rahaméériltdén suuria, aktivoidaan pitkédvaikutteisiksi me-

noiksi tappiollisen tuloksen muuttamiseksi voitolliseksi.'™

Harhaanjohtavalla tiedolla on ymmarretty sindnsi totuudenmukaista tietoa, joka asiayh-
teytensd vuoksi tai muusta syystd antaa tapahtumista todellisuutta vastaamattoman ku-
van.'”® Tillainen "harhaanjohtavien tietojen” miirittely tarkoittaa tosiasiallisesti samaa

kuin "védri tieto". Kummassakin on kysymys siité, ettd asianomainen tieto antaa infor-

maation kéyttijille erehdyttévin kuvan jostakin asiantilasta tai tapahtumasta.'

190 ¥s. HE 23/1985: 6 ja HE 66/1988: 90.

2 Ks. nen 1974: Ri onai us 5/ 159.

19 Ks. 004:33, jo ky ettd andii On vastuunalainen yhtiomies
oli kahden tilikauden aikana merkinnyt médrdysvallassaan olleen osakeyhtion henkiloston
palkkamenot kommandiittiyhtién kuluiksi.

19 Erilaisista virheellisistd menettelytavoista ks. lisiksi Heikkonen 1974: 128-129, Mikelid
2001: 143-148 ja Salminen 1998: 133-152.

19 Ks. HE 23/1985: 6 ja HE 66/1988: 90.

1% Koposen ja Sahavirran esittimén laajentavan tulkinnan mukaan tunnusmerkit “merkitsee
kirjanpitoon harhaanjohtavia tietoja” tarkoittaisivat myds puutteellisiin tositteisiin perustuvia
kirjauksia. Heiddn mukaansa kirjaus “harhauttaa” luottamaan siihen, ettd kirjaus perustuisi
asianmukaisiin tositteisiin. Ks. Koponen & Sahavirta 2004: 68. Ks. lisdksi Tapani 2006: 552.
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Lain esitdiden mukaan mm. virheelliseen jaksottamiseen tai arvostamiseen saattaa
liittyd harhaanjohtavien tietojen antamista.'®” Harhaanjohtavia tietoja voitaisiin kayttia
esim. tase-erittelyissi kuvattaessa vaihto- tai kiyttdomaisuuden laatua.'®® Jossakin
tapauksessa kysymys voi olla aidosta arviointi- tai arvostuserimielisyydestd, mitd epé-
selvdssa tai tulkinnanvaraisessa tilanteessa ei voitane pitad harhaanjohtavan tai vairan
tiedon antamisena, jos kirjanpitovelvollinen on tehnyt ratkaisunsa hyvéaksyttdvind
pidettdvien seikkojen nojalla. Esimerkiksi jaksottamissddnndsten soveltaminen voi olla
hyvin tulkinnanvaraista. Téllaisissa olosuhteissa olisi syytd suhtautua pidittyviisesti
jaksottamis- ja arvostamisvirheiden luokittelemiseksi "harhaanjohtavaksi" tai "vaaréksi"
tiedoksi.'” Virheiden pitiisi olla todella merkittavid, jotta ne voitaisiin luokitella har-
haanjohtaviksi tai védriksi. Sddnnonmukaisesti tdlloin on kysymys selvisti tosiasioiden
vastaisiin tai tekaistuihin seikkoihin perustuvista ilmaisuista tai merkinndisté, joiden
suhteen ei ole noudatettu hyvaé kirjanpitotapaa. Oikean ja riittdvin kuvan antamiseksi
on suositeltavaa ilmoittaa tarpeelliset lisdtiedot liitetiedoissa, kuten KPL 3 luvun 2 §:ssd

edellytetdén.
2.2.3. Kirjanpitoaineiston havittdminen, kétkeminen tai vahingoittaminen

Rangaistavaksi on sdadetty lisdksi kirjanpitoaineiston hévittiminen, kitkeminen tai va-
hingoittaminen. Kirjanpitoaineistolla on tarkoitettu muun muassa kirjanpitokirjoja, tosit-

teita ja liiketapahtumia koskevaa kirjeenvaihtoa.''°

Havittdmiseksi voitaneen katsoa kirjanpitoaineiston kokonaan tuhoaminen, miké voi-
daan suorittaa polttamalla paperipohjainen kirjanpitoaineisto tai heittdmaélld aineisto me-

reen.''! Kirjanpitoaineiston kitkemiseni voidaan pitd aineiston piilottamista tai sen sii-

Luontevampaa saattaisi olla katsoa tositteettomat kirjaukset tunnusmerkistén 1) kohdan mukai-
seksi laiminlyonniksi, jos liiketapahtumat ovat todellisia.

97 Ks. HE 23/1985: 6, HE 66/1988: 90 ja Rikoslain kokonaisuudistus 5/1984: 159.

19 Ks. HE 23/1985: 6 ja Rikoslain kokonaisuudistus 5/1984: 159. Ks. samoin Miikeld 2001: 124
ja Prepula 1985: 6.

199 Ks. Heikkonen 1974: 128, Jareborg 1978: 183 ja Lofmarck 1986: 322-324,

"9 Ks. HE 23/1985: 6 ja HE 66/1988: 90.

"W Ks. HE 66/1988: 124 ja Mikeld 2001: 125. Raution mukaan hévittiminen viittaa aineiston
fyysiseen tuhoamiseen. Ks. Rautio 2002: 1056.
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lytyspaikan salaamista.''? Katkemiseksi on katsottu myds kirjanpitoaineiston toimitta-
minen sellaisen asiamiehen haltuun, jota on kielletty luovuttamasta kirjanpitoa asian-
omaiselle viranomaiselle.'"> Vahingoittamista voi olla kirjanpitomerkintdjen tekeminen
epdselviksi lisimerkinndin tai virheellisin korjauksin ja kirjanpitoaineiston saattaminen
siten mahdottomaksi lukea.''* Vahingoittamiseksi katsotaan myds kirjanpitoaineiston
vieminen paikkaan, jossa se on alttiina turmeltumiselle.'"” Kirjanpitoaineisto voidaan
havittdd, kitked tai vahingoittaa vain osittain. Tunnusmerkistd tdyttyy silloin, kun
jdljelle jddneestd aineistosta ei saada vaikeuksitta oikeaa ja riittdvdad kuvaa kirjanpito-

velvollisen toiminnan tuloksesta tai taloudellisesta asemasta.''®

Kirjanpidon laatiminen ja kirjanpitoaineiston sdilyttdminen on vanhastaan ollut mahdol-
lista tietotekniikkaa (koneellisia tietovilineitd) hyviksi kiyttamalla."'” Aluksi timi oli
mahdollista kirjanpitolautakunnan poikkeusluvalla.''® Nykyisen kirjanpitolain saatdmi-
sen yhteydessd poistettiin poikkeuslupamenettely ja sallittiin koko kirjanpitoaineiston
sdilyttdminen digitaalisessa muodossa tai muulla tietovalineelld kuin paperilla. Ainoan
poikkeuksen muodostaa tasekirja, joka on siilytettiva fyysisend asiakirjana.'” Kirjan-
pitoaineisto voidaan nykyisin sdilyttdd sdhkoisessd muodossa myds toisessa EU:n jdsen-

120 Kirjanpito-

valtiossa, jos aineistoon on jatkuva tietoliikenneyhteys (on line -yhteys).
rikoksen tunnusmerkistossd kaytetty “kirjanpitoaineiston” kdsite on avoin (abstrakti)
ilmaisu, jonka merkityssisilts madrdytyy kirjanpitolainsaddannén nojalla.'*! Kirjanpito-
aineistolla tarkoitetaan siten yhtd hyvin paperialustalla kuin digitaalisessa muodossa
olevia tositteita, kirjanpitomerkintdjd ja muuta aineistoa. Néistd 1dhtokohdista késin ei

olisi perusteltua sellainen supistava tulkinta, jonka mukaan kirjanpitoaineiston vahin-

"2 Ks. HE 23/1985: 6, HE 66/1988: 90 ja Prepula 1985: 6.

"3 Ks. Rikoslain kokonaisuudistus 5/1984: 160.

"4 Ks. HE 23/1985: 6, HE 66/1988: 90, Mikeld 2001: 125 ja Rautio 2002: 1056.

"5 Ks. HE 23/1985: 6, Lehtonen 1990a: 126 ja Mikeld 2001: 125.

"8 Ks. HE 53/2002: 35.

"7 Ks. HE 190/1989: 1-3.

8 Ks. vuoden 19973 KPL 8, 24 ja 35 §, jotka oli muutettu 17.8.1978 annetulla lailla.
" Ks. HE 173/1997: 13-14.

120 Ks. HE 126/2004: 17.

12l Ks. Lehtonen 1986: 179-180.
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. . .. . . . . 99\ ==zl . ]
goittaminen olisi mahdollista vain “esinevahingon” muodossa.'** Téllaiseen rajaukseen

ei viitata lain esitdissd. ' 2>

2.3. Seuraustunnusmerkki

Seuraustunnusmerkit liséttiin vuoden 1973 kirjanpitolain 38 §:n 2 momentissa tarkoite-
tun kirjanpitorikoksen tunnusmerkistoon vuoden 1985 uudistuksen yhteydessd. Kysy-
mys on kirjanpitorikoksen rangaistavuuden edellytyksestd, jonka tulee toteutua, jotta
rikoksen tunnusmerkisto tayttyisi. Rikoksentekijan kdyttdytymisen, joka toteutti jonkun
tekotapatunnusmerkin mukaisen menettelyn, tuli liséksi olennaisesti vaikeuttaa oikean
ja riittdvan kuvan saamista kirjanpitovelvollisen toiminnan taloudellisesta tuloksesta tai

taloudellisesta asemasta.'**

Samat seuraustunnusmerkit otettiin RL 30 luvun 9 §:ssé tarkoitetun kirjanpitorikoksen
tunnusmerkistdon rikoslain kokonaisuudistuksen ensimmaéisessd vaiheessa. Tekotapa-
tunnusmerkin tayttdva kayttdytyminen oli rangaistavaa RL 30 luvun 9 §:n alkuperdisen
tunnusmerkiston mukaan vain silld edellytykselld, ettd niiden avulla olennaisesti vaikeu-
tettiin oikean ja riittdvin kuvan saamista kirjanpitovelvollisen toiminnan taloudellisesta
tuloksesta tai taloudellisesta asemasta. Kirjanpitorikos tuli kysymykseen vain siini
tapauksessa, ettd tekijdn tunnusmerkiston mukainen tekotapa toteutti myds seuraustun-

nusmerkit.'?>

Vuoden 2003 uudistuksen yhteydessd on RL 30 luvun 9 §:n seuraustunnusmerkkien
joukosta poistettu olennaisuusvaatimusta koskenut termi “olennaisesti”’. Tdmi muutos
liittyi uusien torkedd kirjanpitorikosta koskevien kvalifiointiperusteiden sddtdmiseen.

Kirjanpidon laiminlydntien tai virheellisyyksien on edelleen oltava sellaisia, etti ne

122 Menneeseen aikaan kuulu ratkaisu KKO 1985 II 60, jossa katsottiin, ettd tietokoneen muis-
tiin séhkoisesti, magneettisesti tai muulla tavoin nakymittomiddn muotoon taltioidut tiedostot
eivit olleet RL 36 luvun 5 §:ssi tarkoitettuja asiakirjoja.

123 Kirjanpitolainsaadintdon perustuvan “kirjanpitoaineiston” késitteen alaan kuuluvat myods RL
35 luvun 1 §:n 2 momentissa tarkoitettu tietovélineelle tallennettu tieto ja muu tallennus.

124 Ks. HE 23/1985: 6 ja LaVM 7/1985: 2.

'*Ks. HE 66/1988: 91.
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vaikeuttavat oikean ja riittdvan kuvan saamista kirjanpitovelvollisen a) toiminnan tulok-

126 tai b) taloudellisesta asemasta. Nami seuraustunnusmerkit muodostavat jatkos-

sesta
sakin soveltamiskynnyksen, jonka tdyttyminen on kirjanpitorikoksen rangaistavuuden

edellytys.'?’

Lain esitoissd on katsottu, ettd kirjanpidon antaman kuvan oikeellisuus ja riittdvyys arvi-
oidaan kirjanpitolain ja -asetuksen seké hyvén kirjanpitotavan pohjalta.'*® Hyvi kirjan-
pitotapa saa siséltonsa kirjanpitokédytdnnon ja -teorian muovaamista konventioista, jotka
kehittyvit jatkuvasti. Ndmé tapanormit voivat koskea kirjanpidon muotoa ja aineellista

12 Kirjanpitolautakunnan antamilla yleisohjeilla ja lausunnoilla on keskeinen

sisaltoa.
asema kiytinnon ohjaamisessa.'*® Seuraustunnusmerkkien arvioinnissa on kysymys
siitd, antaako kirjanpito hyvin kirjanpitotavan tuntijalle riittdvén ja oikean kuvan kirjan-
pitovelvollisen tuloksesta ja taloudellisesta asemasta.””' Toiminnan tuloksella tarkoite-
taan informaatiota, joka esitetddn padasiassa tuloslaskelmassa, kun taas taloudellista
asemaa koskeva informaatio esitetdin padasiassa taseessa,'>> kuten nykyisin siddetidn
tilinpdatoksen siséltéa koskevassa KPL 3 luvun 1 §:n 1 momentissa. KPL 1 luvun 3
§:ssd tarkoitettu hyvéd kirjanpitotapa koskee sekd tilikauden aikaista juoksevaa kirjan-

pitoa ettd tilinpaatosta.'*?

Kirjanpitorikoksen seuraustunnusmerkkien on katsottu vastaavan vuoden 1973 kirjanpi-

tolain 9 §:n 2 momenttiin lisdttyd sddnnostd, jonka mukaan tilinpaatoksen tuli antaa oi-

126 Seuraustunnusmerkeissd puhutaan nykyisin vain pelkistd “toiminnan tuloksesta” aikaisem-
man ilmaisun “toiminnan taloudellisen tuloksen” sijasta. Kysymys on kielellisestd tdsmennyk-
sestd, jolla tunnusmerkistd on saatettu vastaamaan KPL 3 luvun 2 §:ssé kiytettya ilmaisua. Ks.
HE 53/2002: 34.

12T Ks. HE 53/2002: 34.

128 Ks. HE 23/1985: 6 ja HE 66/1988: 91. Ks. samoin Leppiniemi 2000: 31 ja 100, Rautio 2002:
1057, Tuokko 1996: 171-172 ja Yli-Fossi 2004: 31.

12 Ks. HE 120/1972: 4, HE 111/1992: 14-15, HE 173/1997: 8 ja Rikoslain kokonaisuudistus
5/1984: 158. Ks. myos Jarvinen, Prepula, Riistama & Tuokko 2000: 52 ja Leppiniemi 2000: 17—
18.

130 ¥s. HE 173/1997: 8 ja Leppiniemi 2000: 100.

1 Ks. HE 23/1985: 6, Jirvinen, Prepula, Riistama & Tuokko 2000: 572 ja Rikoslain kokonais-
uudistus 5/1984: 160.

B2 Ks. Jankild & Kaisanlahti 2005: 234, Mikeld 2001: 127 ja Rikoslain kokonaisuudistus
5/1984: 160.

13 Ks. HE 173/1997: 8 ja Leppiniemi 2000: 15.
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keat ja riittdvat tiedot kirjanpitovelvollisen toiminnan tuloksesta ja taloudellisesta ase-
masta.">* Tama lisiys sisilsi hyvai kirjanpitotapaa koskevaa yleisluonteista sidnnostd
tdsmentdvin vaatimuksen. Vuoden 1973 KPL 9 §:n 2 momenttia vastaava sdannos sisil-
tyy nykyisen KPL 3 luvun 2 §:44n. Tama sddnnds oikeasta ja riittdvastd kuvasta koskee
tilinpaétostd ja toimintakertomusta. Néissd sddnnoksissd on lisdksi sdddetty EY:n tilin-
péaatosdirektiivin 2(4) artiklan mukaisesti, ettd oikean ja riittdvdin kuvan saamiseksi
tarpeelliset lisdtiedot on ilmoitettava liitetiedoissa. Tuloslaskelman ja taseen toiminnan
tuloksesta tai taloudellisesta asemasta antaman kuvan puutteita voidaan kompensoida

liitetiedoissa esitettivilld lisitiedoilla.'>

Seuraustunnusmerkeilld rajataan sddnnoksen soveltamisalan ulkopuolelle kirjanpidon
antaman kokonaiskuvan kannalta vihiiset teot ja laiminlyonnit."*® Yksittdiset ja véhii-
set puutteet ja virheet eivit yleensd voi vaikeuttaa oikean ja riittdvén kuvan saamista
kirjanpitovelvollisen toiminnan tuloksesta tai taloudellisesta asemasta kokonaisuudes-

saan. 137

2.4. Tahallisuusvaatimus

Tekijin kéyttdytymisen tulee olla tahallista. Tahallisuusvaatimus oli nimenomaisesti sa-
nottu RL 30 luvun 9 §:n alkuperdisessd tunnusmerkistossd. Vuoden 2003 uudistuksen
yhteydessd tunnusmerkistostd poistettiin ilmaisu “tahallaan” (31.1.2003/61). Télla pois-
tamisella ei ole ollut tarkoitus muuttaa vallitsevaa oikeustilaa. Perusteluissa katsottiin
vallitsevan késityksen mukaisesti, ettd rikoslain sddnnosten rikkominen on rangaistavaa
vain tahallisena, jollei laissa nimenomaisesti mainita tuottamusta.'*® Rikosoikeuden

yleisid oppeja koskevan lainsdddannon uudistamisen jalkeen on yksiselitteistd, ettéd kir-

P* Ks. HE 111/1992: 14-15 ja HE 173/1997: 15. Ks. samoin HE 53/2002: 34 ja Leppiniemi
2000: 19. Tekstissd sanotun lisdyksen esikuvana on ollut Euroopan yhteison neljds yhtidoikeu-
dellinen direktiivi (78/660/ETY), jonka 2 artiklan 3 kohdan mukaan tilinpadtosinformaation en-
sisijainen tavoite on antaa oikea ja riittdva kuva (true and fair view) yhtién varoista, veloista, ta-
loudellisesta asemasta ja tuloksesta. Ks. HE 111/1992: 7, 9-10 ja 14 sekd HE 173/1997: 15.

' Ks. HE 173/1997: 16.

18 Ks. HE 23/1985: 6, HE 66/1988: 91 ja Rautio 2002: 1057.

"7 Ks. HE 53/2002: 34.

¥ Xs. HE 53/2002: 33.
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janpitorikoksen rangaistavuus edellyttdd tahallisuutta. T4ll6in lisattiin RL 3 luvun 5 §:n
2 momenttiin sdidnnds siitd, ettd rikoslaissa tarkoitettu teko on vain tahallisena rangais-
tava, jollei toisin saddetd."*® Kirjanpitorikoksen rangaistavuus edellyttda siten edelleen-
kin tahallisuutta.'*® Tekijén tahallisuuteen tulee ulottua myds seuraustunnusmerkkei-

hin.!*!

3.  Tuottamuksellinen kirjanpitorikos

RL 30 luvun 10 §:ssé tarkoitettu tuottamuksellinen kirjanpitorikos eroaa kirjanpitori-
koksesta (RL 30:9) ensinnidkin syyksiluettavuuden asteen suhteen. Tdman lisdksi ndiden
tunnusmerkistdjen vélilld on erditd muitakin eroja, mutta monissa suhteissa ne ovat sa-

man sisdltdiset. Molempien rikosten tekijdpiiri on sama.

3.1. Tekotavat

Tuottamuksellisille kirjanpitorikokselle on sdddetty kaksi tekotapaa: 1) liiketapahtumien
kirjaamisen tai tilinpddtoksen laatimisen laiminly6nti kokonaan tai osaksi ja 2) kirjan-

pitoaineiston havittdiminen, hukkaaminen tai vahingoittaminen.

Tuottamuksellisen kirjanpitorikoksen (RL 30:10) ja kirjanpitorikoksen (RL 30:9) teko-
tapatunnusmerkkien merkittdvin ero on siind, ettd tuottamuksellisen kirjanpitorikoksen
tunnusmerkistdssa ei ole mainittu RL 30 luvun 9 §:n 2) kohdassa tarkoitettua vééran tai

harhaanjohtavan tiedon merkitsemisti kirjanpitoon.'*?

Torkedsta tuottamuksesta tapahtunut véérien tai harhaanjohtavien tietojen merkitsemi-

nen kirjanpitoon oli rangaistavaa vuoden 1973 kirjanpitolain 38a §:ssé tarkoitettuna kir-

139 Ks. Frinde 2005: 63 ja HE 44/2002: 73-75.

1% Seuraustahallisuudesta saddetddn nykyisin RL 3 luvun 6 §:ssi. Ks. esim. LaVM 28/2002: 9—
10.

I Ks. LaVM 7/1985: 2, Koponen & Sahavirta 2004: 76 ja Mikeld 2001: 141.

2 Ks. HE 66/1988:91 ja Rautio 2002: 1058.
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janpitorikkomuksena.'* Sittemmin se saattoi tulla rangaistavaksi nykyisen KPL 8 luvun
4 §:n 3) kohdan alkuperiisessd sddnnoksessa tarkoitettuna kayttdytymisend. Kysymys
oli tilinpdatdksen tai konsernitilinpddtoksen laatimisesta vastoin KPL 3 luvun 2 §:44,
mik4 tunnusmerkisto voitiin toteuttaa merkitsemalld vaérid tai harhaanjohtavia tietoja ti-
linpaatokseen.'** Vuoden 2003 uudistuksen yhteydessi on poistettu KPL 8 luvun 4 §:n
aikaisempi 3) kohta kirjanpitorikkomuksen tunnusmerkistostd (31.1.2003/62). Tarkoi-
tuksena oli kirjanpitorikoksen (RL 30:9) ja kirjanpitorikkomuksen tunnusmerkistdjen
paillekkiisyyden poistaminen.'*® Tadmin seurauksena torkedstd huolimattomuudesta
tapahtunut vaarin tai harhaanjohtavan tiedon merkitseminen kirjanpitoon jaa kokonaan

rankaisematta.

Toinen ero kirjanpitorikoksen ja tuottamuksellisen kirjanpitorikoksen tekotapatunnus-
merkkien vililld on 1dhinna kielellinen. RL 30 luvun 9 §:n 3) kohdassa puhutaan kirjan-
pitoaineiston "kétkemisestd", kun taas saman luvun 10 §:n 2) kohdassa kiytetdan ilmai-
sua "hukkaaminen".'*¢ Hukkaaminen kuvaa paremmin huolimattomuudesta tapahtunut-

ta tekoa kuin termi kitkeminen.'"’

3.2. Syyksiluettavuus

RL 30 luvun 10 §:ssé tarkoitetun tuottamuksellisen kirjanpitorikoksen osalta riittdé teon
rangaistavuuteen, ettd tekijd osoittaa torkeda huolimattomuutta. Rajanveto tahallisen ja
tuottamuksellisen kirjanpitorikoksen vélillda méardytyy syyksiluettavuuden yleisten peri-
aatteiden mukaan.'*® Térkedn huolimattomuuden arvioinnista siidetadn nykyisin rikos-

lain 3 luvun 7 §:ssd.'*

“*Ks. HE 66/1988: 91.

14 Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 568.

'3 Ks. LaVM 18/2002:5.

"9 Ks. HE 66/1988: 91.

147 Ks. Rautio 2002: 1058. KKO 1998:39: Kirjanpitoaineistoa siilytettiin konkurssiin menneen
yhtién tiloissa. Sielld toimitetun huutokaupan yhteydessd kirjanpitoaineisto hivisi. Konkurssi-
pesén uskottu mies, joka oli vastuussa konkurssivelallisen kirjanpitoaineiston s#ilyttdmisesta,
tuomittiin rangaistukseen tuottamuksellisesta kirjanpitorikoksesta.

"% Ks. HE 66/1988: 91, Rautio 2002: 1058 ja Rikoslain kokonaisuudistus 5/1984: 162.

' Ks. tarkemmin HE 44/2002: 93-105.
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Tekotapatunnusmerkkien 1) kohdassa tarkoitettuja liiketapahtumien kirjaamisen tai ti-
linpddtoksen laatimisen laiminlyontejd tapahtuu kdytdnnossi torkedstd huolimattomuu-
desta lahinni silloin, kun kirjanpito on uskottu jollekulle kirjanpitovelvollisen puolesta
toimivalle. Esimerkiksi kirjanpitovelvollinen on valinnut kirjanpitoa tekeméén henkilon,
jolla ei ole tahin minkasnlaisia edellytyksia.'*® Kirjanpitovelvollisen tai hinen edusta-

jansa vastuu perustuu télloin valintavastuuseen.

Kirjanpitoaineiston torkedstd huolimattomuudesta tapahtuneella vahingoittamisella tar-
koitetaan esim. sellaisia tapauksia, joissa kirjanpitoaineistoa ei suojata riittivin hyvin
sen sdilytyspaikassa. Tdlloin kysymys voi kirjanpitoaineisto jattdmisestd paikkaan, jossa
se on alttiina esim. vesivahingolle huonokuntoisessa ulkorakennuksessa tai ullakolla.
Hévittdminen voi tapahtua toérkeédstd huolimattomuudesta my6s silloin, kun kirjanpitoa
siirretdsn paikasta toiseen seurauksin, ettd se unohtuu tai hukkaantuu johonkin.''
Kirjanpito voidaan hukata torkedstd huolimattomuudesta lisdksi silloin, kun kirjanpitoa
ei ole hdvitetty, mutta kirjanpitovelvollinen ei kuitenkaan tiedé kirjanpidon sdilytyspaik-

kaa.'>

3.3. Seuraustunnusmerkit

Vuoden 2003 uudistuksen (31.1.2003/61) yhteydessa on RL 30 luvun 9 §:n tunnusmer-
kistdstd poistettu olennaisuusvaatimusta koskeva seuraustunnusmerkki. Olennaisuuden
kriteeri siirtyi osittain RL 30 luvun 9 §:sséd tarkoitetun kirjanpitorikoksen perustekomuo-
don ja uuden RL 30 luvun 9a §:ssé tarkoitetun torkedn kirjanpitorikoksen véliseen rajan-
vetoon. Témén uudistuksen yhteydesta ei poistettu tuottamuksellisen kirjanpitorikoksen
seuraustunnusmerkkien joukosta olennaisuuden vaatimusta, joten se sdilyi ennallaan.
Tuottamuksellisen kirjanpitorikoksen rangaistavuuden edellytyksend on siten edelleen,

ettd tekotapatunnusmerkkien mukaisella kéayttdytymiselld olennaisesti vaikeutetaan oi-

0 Ks. HE 23/1985: 5-6 ja HE 66/1988: 91-92.
"I Ks. HE 23/1985: 6 ja HE 66/1988: 91-92.
12 Ks. Rikoslain kokonaisuudistus 5/1984: 163.
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kean ja riittdvidn kuvan saamista kirjanpitovelvollisen a) toiminnan taloudellisesta tulok-

sesta tai b) taloudellisesta asemasta.

Olennaisuusvaatimus téyttyy aina silloin, kun Kirjanpitoaineisto on kokonaisuudessaan
hévitetty, hukattu tai vahingoitettu. Sama koskee tilannetta, jossa jéljelle tai lukukelpoi-
seksi jéddneen kirjanpitoaineiston perusteella ei pystytd saamaan oikeaa ja riittivid kuvaa
toiminnan taloudellisesta tuloksesta tai taloudellisesta asemasta.'”> Olennaisuusvaati-
muksen tdyttymisen suhteen ovat ongelmattomia myds ne tapaukset, joissa kirjanpito-
velvollinen on laiminlydnyt liiketapahtumien kirjaamisen ja tilinpdétoksen laatimisen
kokonaan. Tulkinnanvaraista on sen sijaan, koska seuraustunnusmerkit tdyttyvit, jos
ndmd velvoitteet on laiminlydty vain osaksi. Lain esitoistd ilmenee yleisluonteisesti, etti
olennaisuyusvaatimuksella pyritdén rajaamaan rikossdénndksen soveltamisalan ulkopuo-

lelle kirjanpidon antaman kokonaiskuvan kannalta vihiiset teot ja laiminlydnnit.!>*

Termi "olennaisesti" on melko avoin, viime kiddessi arvostuksenvarainen ilmaisu. Lain
esitdissd on katsottu, ettd kirjanpidon antaman kuvan oikeellisuus ja riittivyys arvioi-
daan kirjanpitolain ja -asetuksen seki hyvin kirjanpitotavan pohjalta.'> Hyvi kirjanpi-
totapa saa sisdltonsé kirjanpitokdiytinndn ja teorian muovaamista konventioista.'*® Kiy-
tdnndn ohjaamisessa on keskeinen asema kirjanpitolautakunnan antamilla yleisohjeilla
ja lausunnoilla.””” Seuraustunnusmerkkien arvioinnissa on kysymys siitd, antaako kir-
janpito hyvin kirjanpitotavan tuntijalle (kuten ammattitilintarkastajalle) riittdvin ja oi-
kean kuvan kirjanpitovelvollisen tuloksesta ja taloudellisesta asemasta.'*® Toiminnan tu-
loksella tarkoitetaan informaatiota, joka esitetdéin padasiassa tuloslaskelmassa, kun taas

taloudellista asemaa koskeva informaatio esitetdan pidasiassa taseessa.'> Olennaisuus-

133 Ks. HE 53/2002: 35.

1% Ks. HE 23/1985: 6, HE 66/1988: 91 ja Rautio 2002: 1057.

13 Ks. HE 23/1985: 6 ja HE 66/1988: 91. Ks. samoin Leppiniemi 2000: 31 ja 100, Rautio 2002:
1057, Tuokko 1996: 171-172 ja Yli-Fossi 2004: 31.

16 Ks. HE 120/1972: 4, HE 111/1992: 14-15, HE 173/1997: 8 ja Rikoslain kokonaisuudistus
5/1984: 158.

TKs. HE 173/1997: 8 ja Leppiniemi 2000 100.

138 Ks. HE 23/1985: 6, Rikoslain kokonaisuudistus 5/1984: 160 ja Jarvinen, Prepula, Riistama &
Tuokko 2000: 572.

' Ks. Jankild & Kaisanlahti 2005: 234, Mikeld 2001: 127 ja Rikoslain kokonaisuudistus
5/1984: 160.
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vaatimukselle voidaan hakea johtoa kirjanpitolain lisdksi muun muassa hyvéin kirjan-
pitotapaan kuuluvista kirjanpidon periaatteista ja konventioista sekd kirjanpitolauta-
kunnan kannanotoista, koska niiden yhteydessd on otettu kantaa “olennaisuuden”
kriteerin arviointiin.'®°

1) Olennaisuuden periaate.161 Olennaisuuden (materiaalisuuden) periaate on yksi hy-
vadn kirjanpitotapaan kuuluvista kirjanpidon yleisistd periaatteista. Periaatteella on
tarkoitettu sitéd, ettd informaation kannalta epdolennaisia erié ei tarvitse késitelld teoreet-
tisesti tdsmalliselld tavalla (ehdottoman tarkasti). Jonkin erdn olennaisuus tai epdolen-
naisuus riippuu kyseessé olevasta yrityksestd ja usein myds padtoksentekotilanteesta. Se
mikd on epédolennaista suuryrityksen kirjanpidon informaatiolle, saattaa olla olennaista
pienyrityksen kirjanpidon informaatiolle. Ratkaisevana kriteeriné on pidetty sitéd, vaikut-
taako asianomaisen erdn tdsmdéllisen kisittelyn laiminlyonti informaation hyviksi-
kéyttdjan paatoksiin. Huomioon voidaan ottaa myos informaation tuottamisesta aiheutu-
vat kustannukset, jotka eivit saisi muodostua suuremmiksi kuin informaatiosta saatava
hyoty.'® Olennaisuuden periaate tukee siti kisitystd, etti olennaisuusvaatimuksen
arvioinnissa otetaan huomioon informaation kayttdjien ndkokulma ja ettd kyseessd
olevan yrityksen tilinpaédtésinformaation kannalta epdolennaisia erid ei tarvitse késitelld
teoreettisesti tdsmalliselld tavalla. Leppiniemi on katsonut kirjanpitolautakunnan olen-
naisuuden periaatetta koskevien ratkaisujen nojalla, ettd erdn olennaisuutta ei voida tul-
kita yksinomaan sen perusteella, kuinka suuri se on suhteessa kokonaislukuihin, kuten
litkevaihtoon tai taseen loppusummaan. Huomiota on kiinnitetty my®ds siihen, muuttai-
siko erdn tarkka kisittely olennaisesti tilinpddtoksen rakennetta. Leppiniemen mukaan
voidaan yleisesti todeta, ettd 10 %:n muutos erdn suuruudessa toteuttaisi olennaisuuden
kriteerin ja ettd tapauskohtaisesti merkittdvisti alle 10 %:n méérét voivat olla olennaisia

joko asian luonteen tai erdn rahamaériisen suuruuden takia.'®®

' Ks. Mikela 2001: 128.

161 Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 572, jossa on katsottu, ettd olennaisuuden
periaatteella on vaikutusta arvioinnissa.

162 Xs. Jankala & Kaisanlahti 2005: 235, Jarvinen, Prepula, Riistama & Tuokko 2000: 6061,
Leppiniemi 2000: 74-75, Leppiniemi 2005: 5:14, Réty & Virkkunen 2004: 78 ja Vahtera 1986:
88.

193 Ks. Leppiniemi 2000: 75-76.
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2) KPL 5 luvun 17 §:ssé sdddetddn pysyviin vastaaviin (kdyttGomaisuuteen) kuuluvien
erdiden hyoddykkeiden arvonkorotusten edellytyksistd. Arvonkorotuksen tekeminen on
mahdollista, jos hyddykkeen todennidkdinen luovutushinta tilinpdatdspdivind on pysy-
visti alkuperdistd hankintamenoa olennaisesti suurempi. Arvonkorotukselle on siten
asetettu olennaisuuden vaatimus. Téssd yhteydessd kdytetyn olennaisuuden kisitteen
merkityssiséltod ei ole madritelty laissa eikd lain esitoissd. Oikeuskirjallisuudessa on
katsottu, ettd arvonnousun tulee olla yli 10 %:ia, jotta sitd voitaisiin pitdd olennaise-
na. 164

3) Pysyviin vastaaviin kuuluvien hyodykkeiden ja sijoitusten arvonalennuksista siide-
tddn KPL 5 luvun 13 §:ssé, jossa ei ole eksplisiittisesti asetettu olennaisuusvaatimusta.
Tdméd vaatimus (“olennaisesti alempi”) sisdltyy EVL 42 §:d4n, joka koskee erdiden
kulumattomaan kiyttdomaisuuteen kuuluvien hyGdykkeiden arvonalentumispoiston
vihennyskelpoisuutta. Verosddnnoksen esitdissa viitattiin olennaisuusvaatimuksen osal-
ta kirjanpitolautakunnan kannanottoon (KILA 1989/1054). KILAn lausunnon mukaan
kiyttdomaisuusosakkeiden 20 %:n arvon alennus tiytti olennaisuuden vaatimuksen.'®®
4) Hy6dykkeen hankintamenoon voidaan KPL 4 luvun 5 §:n 2 momentin mukaan lukea
kiintedt menot, jos niiden médrd on olennainen hankintamenoon verrattuna. Kirjanpito-
lautakunnan lausunnon (KILA 1993/1222) perusteella on katsottu, ettd ainakin 10 %:n

osuus tayttdd olennaisuusvaatimuksen. %

Huomion arvoisina vertailukohteina voidaan pitda auktoritatiivisia suosituksia olennai-
suudesta ja tilinpdatoksen virheettomyydestd. Leppiniemi on aikaisemmin useasti kiin-
nittdnyt huomiota yhdysvaltalaisen FASB:n kantaan, jonka mukaan olisi pyrittivd méia-
rittelemédn olennaisen erdn suhteellinen koko. Tdmén kannan mukaan olennaisia ovat
sellaiset erdt, jotka vaikuttavat tilinpadtoksessd ilmoitettavaan erddn véahintdin 10 %.
Olosuhteista riippuen olennaisia voisivat olla my®ds erét, joiden vaikutus olisi 5-10 %.'¢”
Vahtera on puolestaan esitellyt ulkomaisessa tilintarkastuskirjallisuudessa esitettyjd ka-

sityksid virheiden korkeimmista nettomadristé, jotta tilinpddtos katsottaisiin oikeaksi.

1% Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 509-510, Leppiniemi 2005: 12:46 ja Leppi-
niemi & Leppiniemi 2005: 208.

'3 K. HE 203/1992: 9 Ks. samoin Andersson & Ikkala 2005: 455 ja Leppiniemi 2000: 79.

1% Ks. Jarvinen, Prepula, Riistama & Tuokko 2000: 393 ja Leppiniemi 2000: 79.

17 Ks. Leppiniemi 1995: 137.
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Tuloslaskelmassa virheiden nettoméidrd voisi olla korkeintaan 5-10 % tilikauden
toiminnallisesta tuloksesta tai 0,5-1 % liikevaihdosta taikka taseen puolella kaikki

virheet enintddn 5—10 % taseen loppusummasta.'®®

Kisiteltyjen lidhteiden mukaan olennaisuusvaatimuksen arvioinnissa olisi otettava huo-
mioon informaation kédyttdjan tiedontarpeet ja tilinpddtdstietojen vaikutus hénen péaatok-
sentekoonsa. Tilinpddtosinformaation kayttdjind mainitaan itse yrityksen lisdksi omista-
jat, sijoittajat, henkilosto, luotonantajat, tavarantoimittajat ja muut velkojat, asiakkaat,
julkinen valta eri elimineen (kuten veronsaaja) ja suuri yleiso."®® Eri tahojen tiedontar-
peet voivat olla hyvin yksil6llisid ja toisistaan poikkeavia, joten rikostunnusmerkiston
olennaisuusvaatimuksen arviointia ei voida sitoa pelkéstdédn eri tahoja koskeviin haja-
naisiin seikkoihin. Lakiesityksen perusteluissa on todettu, etté riittdvén ja oikean kuvan
Kkisitteelld pyritddn korostamaan tietojen oikeellisuuden ja riittdvyyden arvioinnin
riippumattomuutta niiden lukijasta.'”® Olennaisuusvaatimuksessa on kysymys siiti, vai-
keuttaako tekotapatunnusmerkkien mukainen kayttdytyminen oikean ja riittdvén kuvan
saamista toiminnan taloudellisesta tuloksesta ja taloudellisesta asemasta. Niité seikkoja
ilmaistaan tuloslaskelmassa ja taseessa numeraalisilla suureilla. Niiden suhteen tdytynee
16ytyé yleisluonteisia raja-arvoja samalla tapaa kuin népistyksen ja varkauden tai vero-
petoksen ja torkedn veropetoksen vilisessd rajanvedossa, koska tunnusmerkiston mukai-
nen rajanveto ei voine olla pelkkdd in casu -harkintaa ilman mitéddn ennakoitavuutta.
Raja ei voine kuitenkaan olla absoluuttinen rahamééra, koska yritysten taloudelliset olo-
suhteet poikkeavat merkittdvassd méadrin toisistaan. Pienyritykselle olennainen seikka
voi olla vdhdinen kansainvilisen suuryrityksen tilinpaatoksesséd. Tastd syystd rajanveto
olisi aiheellista suhteuttaa taloudellisen toiminnan laajuuteen ja taloudellisen aseman
kokonaisuuteen. Téllin ovat luontevia vertailukohtia tuloslaskelmassa litkevaihto, jo-
hon merkitdén varsinaisesta toiminnasta saadut tuotot ja joka on tavanomaisin yrityksen
toiminnan volyymin mittari,'’’ ja taseella sen loppusumma, joka on tavallisin yrityksen
koon mittari. Vertailua ei voine adekvaatilla tavalla suorittaa vain tilikauden tulokseen

(voittoon, puhumattakaan tappioon), koska erilaisista vaihteluista johtuen sen mééri ei

168 K. tarkemmin Vahtera 1986: 88.

19 Ks. HE 23/1985: 5, HE 66/1988: 89, HE 111/1992: 15 ja Jankala & Kaisanlahti 2005: 232.
170 Ks. HE 111/1992: 15.

" Ks.J drvinen, Prepula, Riistama & Tuokko 2000: 368.
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kuvaa taloudellista kokonaisuutta eikd se siten muodosta yleistd taloudellista kiinnekoh-
taa (vertailuperustetta). Yritysten keskimaardiset katteet (myynti- ja kédyttokate) vaih-
televat merkittivisti toimialoittain. Kannattavilla toimialoilla olisi mahdollisuus suu-
rempiin tilinpdatosvirheisiin, jos yleisend vertailuperusteena kaytettaisiin tilikauden tu-

losta taikka myynti- tai kdyttokatetta.

Selostettujen 14hteiden perusteella voidaan katsoa, ettd 10 %:n rajan ylitys on yleensd
tayttdnyt olennaisuuden vaatimuksen. Normisuosituksenomaiseksi 1dhtokohdaksi voita-
neen asettaa 10 %:n raja. Tdmd raja-arvo olisi syyté laskea tuloslaskelmassa liikevaih-
dosta ja taseen puolella sen loppusummasta. Léhtokohtaisesti yli 10 %:n virheen voitai-
siin yleensi katsoa vaikeuttavan olennaisella tavalla oikean ja riittdvdn kuvan saamista
kirjanpitovelvollisen toiminnan tuloksesta tai taloudellisesta asemasta.'’> Esimerkiksi
jos kirjaamatta jaaneiden myyntituottojen tai palkkakulujen méaéré on yli 10 %:ia liike-
vaihdosta, olennaisuusvaatimus tdyttyisi. Vastaavasti tayttyisi olennaisuusvaatimus, jos
kirjaamatta jadneiden osto- ja/tai siirtovelkojen maérd olisi yli 10 %:ia taseen loppusum-
masta. Taseen tai tuloslaskelman yksittdisestd eréistd laskettu poikkeama ei vilttimatta
vaikeuta oikean ja riittdvin kokonaiskuvan saamista toiminnan tuloksesta tai taloudelli-

sesta asemasta.

Sanottu normisuositus voi toimia suuntaa antavana kriteerind, jolla luodaan ennustetta-
vuutta olennaisuusvaatimuksen rajan ylittymisestd. Yksittdistapauksessa asia voidaan
joutua arvioimaan toisin erityisesti silloin, kun virhe on absoluuttisena rahaméérini
sindnsd huomattavan suuri tai kun se koskee erié, jolla on asianomaisessa tapauksessa
olennainen vaikutus taloudellisen tuloksen tai aseman oikeaan arviointiin.'” Tuloslas-
kelmaan ja taseeseen perustuvassa arvioinnissa on otettava huomioon liitetiedoista ilme-
nevit seikat, koska liitetiedoissa on KPL 3 luvun 2 §:n 1 momentin mukaisesti ilmoitet-

tava oikean ja riittdvan kuvan kannalta tarpeelliset lisdtiedot.

'72 Ks. Miakeld 2001: 128, Pettinen 1998: 19-21 ja Yli-Fossi 2004: 66.

' Ks. Turun HO 9.9.1991 Pn:o 1732, jossa olennaisuuden vaatimuksen katsottiin tdyttyvin,
kun myyntisaamisiin oli kirjattu yhteensd 250.000 mk kahden tosiasioita vastaamattoman laskun
perusteella, joita ilman selvitystilasddnnokset olisivat tulleet ajankohtaisiksi, koska yhtién oma
padoma olisi jadnyt alle kolmanneksen osakepddomasta.
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An important question in derivative pricing is whether the volatility of a traded
underlying is the same when the market is open as when it is closed. The usual practice
is to use trading day scaling for volatility and calendar day scaling in interest rate in
option pricing. This may be a justified approach with historical volatility estimates,
because the weekends and non-trading days generally become taken into account
implicitly in the estimation process. The situation is pretty much different in the case of
implied volatility, which is forward-looking. Under the hypothesis that volatility is
purely caused by trading, only the trading days are relevant. On the other hand, under
the hypothesis that volatility is caused by random arrival of new information about the
future returns, the non-trading days should be accounted for. An interesting question
then is whether the non-trading days have the same information value as the trading
days. This paper develops a model and estimates the relative importance of the
weekends and other non-trading days in the volatility.
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1. Introduction

One of the most investigated questions in finance is how the market process information
and how the information processing (see e.g. French and Roll 1986 and Jones, Kaul and
Lipson 1994) and trading (see Karpoff 1987 for a review) affect volatility on the
market. According to the existing literature (see e.g. Fama 1965, Granger and
Morgenstern 1970, French (1980), Oldfield and Rogalski 1980, French and Roll 1986,
Galai and Kedar-Levy 2005, Tsiakas 2006) volatilities are not zero during non-trading
intervals but returns are more volatile when the market is open than when it is closed.
For example, French and Roll (1986) find that trading period volatility of stock returns
is between 13 and 100 times larger than that of the non-trading period, trading time

volatility being 71.8 times larger than the weekend volatility.

Differences in the trading and non-trading variances have important implications
especially to option pricing. For example, French (1984) suggests a modification of the
Black-Scholes model to take into account the possibility that volatility is solely
generated in trading days. Accordingly, he suggests assigning zero weight to the
weekend volatility in the Black-Scholes formula. While this implies that volatility is
essentially due to trading, there is strong evidence that volatility is caused by public and
private information as suggested by French and Roll (1986) and Jones, Kaul and Lipson
(1994).

Volatility of the underlying equity is generally considered as one of the most important
determinant of the price of an equity option. All the above papers deal with the
historical volatility. Implied volatility, which is forward looking, is considered many
times a more preferable measure to the volatility. Nevertheless, it suffers similar
weekend effect, such that the Friday implied volatility tends to be either lower than the
Monday volatility or vice versa, depending whether non-trading days are ignored or
included fully into the implied volatility formula. For example in the case of FT100
index options with maturities ranging form 32 to 14 days with the sample period from 4

January 1993 to 28 December 2001, the average at the money Friday implied volatility
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calculated using calendar days was 18.6 and Monday volatility was 19.4 (difference

0.8%).

Nevertheless, at least to the best knowledge of the authors there is no solid technique so
far to adjust the weekend effect properly. Therefore, for instance practitioners are forced
to set up various more or less ad hoc methods to account for the weekend effect. An
example is Sundkvist and Vikstrom (2001) who suggest, per se interesting, graphical
method to decide a suitable adjustment to scale the effect in implied volatility
calculations. Thus overall, a solid-grounded and more general adjustment than the

French (1984) is needed to account for the weekend effect.

The purpose of this study is to suggest a method for estimation and testing the
magnitudes of public and private information, and trading as causes of variances
implied by the market prices of options. By doing so, the study contributes to the
existing literature in two main respects. First, it derives a model that can be used to esti-
mate the magnitude that non-trading days contribute to implied volatility. Consequently,
the proposed generalization contains both, the standard Black-Scholes assuming equal
volatilities during the trading and non-trading days, and the modification by French

(1984) assuming that volatility is caused by trading, as special cases.

Second, it presents a new method to examine the relative importance of public and
private information and trading as causes of volatility. While the previous studies by
French and Roll (1986), and Jones, Kaul and Lipson (1994), etc. investigate the subject
using data on realized stock prices, the method proposed in this study uses the
volatilities implied by market prices of options that can be considered as investors
assessment of the future volatility over the remaining life of an option (see Mayhew
1994). The proposed method can be easily extend to investigate, for example, the

importance of regularly released future macro news on the current volatility.

The plan of the rest of the paper is the following. Section 2 deals with the modelling of

weekend and holiday effects on implied volatility. Section 3 suggests an estimation
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procedure of the effects. In Section 4 the data of the study are presented. Section 5
presents the estimation results, and Section 6 concludes.

2. Time value of weekends and other non-trading days in volatility

Consider the standard Black-Scholes option-pricing model for the call price
2.1 C,=SN(d)-e""XN(d,)

where C, is the call option price, S, the share price at time #, X is the exercise price, r,

is the risk-free interest rate, T = (T —¢)/365 is the relative time to maturity with 7 the

expiration time, N(-) is the standard normal cumulative distribution function,

d - 10g(S,/X)+1rf +la\/1_7_
(2.2) e

d,=d, —%a\/;,

and o is the volatility of the underlying measured on annual scale.

In the model all terms except the volatility are directly observable on the markets.

Consequently, given the other variables let

23) C, = f(oyo)

denote the option price, then the volatility implied by the other values can be solved as
(24) 0, == £(C)
: iv \/‘? t/ o

which is a constant with respect to time, where f ' is the inverse function of f .
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Under the hypothesis of the trading caused volatility, formula (2.4) is a biased estimate
of the true volatility.

In order to construct a volatility model that accounts for the possible differences of the
non-trading day volatilities, let o, denote the trading day volatility, o, the non-
weekend holiday volatility, and o, the weekend volatility, all measured in daily basis.

Then using the information hypothesis, by which volatility is a consequence of
randomly, and, hence, independently arriving new information about the future stock
returns, the variance to the maturity is the sum of the daily variances. Consequently,
letting n,, denote the number of non-weekend holidays and n,, the number of
weekend days from current time point ¢ to the maturity, the variance to the maturity,

o7, , becomes

2 2 2 2
o, =T-t- n,, = nw’,)a,d +n, 0, +n,,0

(2.5) . e
= (T —-1- thh,t - ewnw,t )Otd >
where
0 <1 o
k= 2
(2.6) O
OW
BW = 1 - ‘6’_2_-
td

indicate fractions the non-trading days reduce the trading day variance. If the trading
caused volatility hypothesis holds, o} =0’ =0, implying 8, =6, =1, and that the
non-trading days can be fully cancelled from volatility pricing. In the other extreme, if

volatility is caused purely by new information shocks, 8, =8, = 0. The intermediate

case of 0<6,,0, <1 supports the mixture of the two hypotheses. That is, if each day
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has the same information value, the extra volatility on trading days must be due to

trading itself'.

Note that the annual volatility in terms of (2.5) is obtained by selecting T’ -t =365. So

we can generalize the relative time to maturity T as

_ T - Bhnh..‘ - ewnw
365-6,m, -0,m,’

2.7 T,

where m, and m, denote the number of non-weekend holidays and weekend days for

the coming year (365 days) from the option's open. Using this generalized timing

measure for the volatility, (2.4) becomes

[
(2.8) Oiv0=ﬁ;f (C).

The relationship between (2.4) and (2.8) is

(29) aiv = J;;

That is, the calendar-day implied volatility becomes dependent on the 6 -parameters.
Thus, because the calendar-day implied volatility can be calculated from the market
data, we can use (2.9) to estimate the unknown 6 -parameters. The procedure is
discussed in detail in the next section. Before that we, however, note another crucial
implication of (2.9). From the relation we immediately see that both the calendar-day
and the trading-day implied volatilities are biased estimates of the true implied volatility

whenever 0 <8 <1. In the former case it is pretty straightforwardly seen that 7, >7

for all 6 >0, which entails that the calendar-day implied volatility overstates the true

! Of course a plausible alternative is that the rate of arriving information affecting stock prices is lower on
non-trading days.
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implied volatility. In the latter case if T is replaced by the trading days, ie.,

T =1, =1td/252, where td indicates trading days to maturity, it is again straight-
forwardly seen that T, <tT,, which implies that the trading-day implied volatility

understates the true implied volatility for all 8 <1.

3. Estimation procedure

In order to estimate the unknown parameters in (2.9), taking logs gives

1
3.1 logo, =logo., +—lo
G- BT =508 * 578 365-0,m, —6,m

w w

T-t-0,n,-0.n,\ 1 T -t
2 365 )

Let &,

iv,it

denote the implied volatility of the i option calculated at time point ¢ from
the market data using calendar days. Parameters to be estimated are o,,,, 6,, and 0,

with o,,, specific to each option i, and 8, and 6, are common to all options. In order

iv.i

to estimate the unknown parameters, we define the following nonlinear regression

(3-2) Vit =a,.+x,(0h,9w)+£,.,,

where y, =2logd,,, + log[(T -1/ 365] with &,,, as defined above, a, = 2logo,,;,

iv,it

x,(6,,0,) =log(T -t-8,n, -0 n,)/(365-0,m, - 6,m,)), and

¢, =2logd,,, —2logo,,; is an error term assumed to have zero mean and constant
variance. Note that parameter o can be used to estimate the time adjusted implied
volatility for each option. Nevertheless, in our case this is not the main issue. The « -

parameters here are more like nuisance parameters that must be handled properly.

Extracting implied volatilities using calendar time and specifying the non-weekend

holidays and the number of weekend days, both to the expiry of the option and during
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the next year (365 days) from the options launch, we can construct data to estimate the

unknown parameters.

Consider first a single option. Under the assumptions of the Black-Scholes pricing
model the instantaneous volatility parameter is assumed constant. Then using (3.2) the
unknown parameters could be estimated from data related to a single option. However,
because the 6 -parameters are assumed common for all options, use of panel-type data
can be expected to lead more efficient estimation. The needed data is not necessarily
traditional panel data, because all what are needed are just option and underlying stock
prices, number of non-weekend holidays, weekend days, and maturity days. Thus the

time series need not be contemporaneous as in traditional panel data.

Suppose there is a sample of »n options with maturities 7,, and option market prices C,
up to time point U, <T;, i=1,...,n then there are n+2 parameters to be estimated
(8,, 6, and n option specific o -parameters). Estimation of the parameters could be

worked out by the method of maximum likelihood given that the distribution of the
error terms, ¢, is assumed known. Normality assumption could be a useful start off
point. Because the distribution is not known, we prefer the (nonlinear) Least Squares,
where the only needed assumptions are that the error terms are independent and
identically distributed (with finite first and second moments). The minimized function is

then

n U,'
(3.3) (@,,...,4,,6,,0,) =argmin » ¥ (y, -, - x,(6,,6,))".

i=1 =0

The first order condition for the minimum is that all the »n + 2 partial derivatives are

Zero, i.e.,
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n U ) N 0 " =
(y, -4, -x,0,,0,)—x,06,,0,)=0
i=al t= ae[,

n U

i . = = (9 = N
(34) 2 (yit -Q; - xir(eh’ew))ﬁxn(gh’ew) =0

w

U; A
Ny - - %,6,,8,) =0, i =1....n.
=0

There are no closed form solutions to solve the estimates o?,.,éh,éw. Thus numerical

methods must be employed. For the purpose we utilize the Boyden-Fletcher-Goldfarb-
Shanno (BFGS) algorithm (described e.g. in Press et al. 1988).

For the statistical inference purposes we can rely on the general theory of nonlinear
least squares estimation (see e.g. Jennrich 1969). To sketch the main results, let us

rewrite (3.2) in matrix form as
3.5) y=g(B)+u,

where y is the vector of y, observations and g(B) is the vector of «; - x,(6,,0,)
with 8 = (a,,...,2,,0,,6,),t=01,...,U,, i =1,...,n, the prime denotes transposition,

and u is the vector of the residuals ¢, . With these notations, conditions (3.4) simplify

in matrix form to (y - g(ﬁ ))'%g(ﬁ ) =0. Under fairly general regularity conditions

[see Jennrich (1969)] plimﬁ =f and ﬁ ~N(B,0%V) asymptotically, where

o’ = Var(e,), and

EIATEE
s

is an (n+2)x(n+2) matrix of the second derivatives of g evaluated at the true

parameter value . Generally a consistent estimator of V is V= V(ﬁ), which is

obtained as a by-product from the BFGS algorithm. Consequently, the asymptotic
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standard errors of these are std(/§ ;)=0,v, , where G is the estimate of residual

V/

standard error and v ; is the jth diagonal element of V.

4, Data description

We demonstrate the procedure with daily closing prices of FTSE100 index call options
from London market. The underlying of these options is a market capitalization
weighted index that consists of 100 largest companies in the UK stock market.
Maximum weight of each stock in the index is limited to 15 percent. The FTSE100
index options are European type. Every year has 12 expiration months for the options
and they expire every third Friday of the expiration month or, in case Friday is not a
trading day, the last trading day before it. The sample covers the period from January 4,
1993 to December 28, 2001. Data for the study are obtained from LIFFE.

In order to obtain reliable estimation results the following criteria to select the options
data are used. First, following Long and Officer (1997), options having two weeks or
less time to expiration are excluded to avoid possible expiration week effects. Second,
French (1984) shows that relative differences between the prices given by the traditional
Black-Scholes model that uses the calendar-time and the modified model that uses both
the trading and calendar time are greater for the short-term options, becoming less as
time to expiration increases. Therefore, short maturity options (maturity less than 46
days) are used in the estimation. Third, in-the-money and out-of-the-money options are
excluded to mitigate the problems induced by the smile effect. Therefore, we include
only options within +/-2.5% range of moneyness. With these restrictions, descriptive

statistics are presented in Table 1.

Table 1. Descriptive statistics: FTSE100 call options from January 4, 1993 to December 28, 2001.
Number of observations 14,286.

Mean Standard Dev. Minimum Maximum
Option price 105.3 62.3 2.5 318.5
Index price 5011.8 1264.6 2733.0 6950.0

Strike price 5015.2 1267.5 2675.0 7125.0
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In order to estimate the model (3.2), number of calendar and trading days and implied

volatilities are needed. At this stage we assume that 6, =60,. That is, the information

value of non-weekend holidays and weekends are the same. Implied volatilities are
estimated using the Black-Scholes/Merton model with calendar days. These data are

presented in Table 2.

Table 2. Descriptive statistics for the data used in the estimation of theta.

Mean Standard Dev. Minimum Maximum

Implied volatility % Al 6.7 9.8 48.9
Calendar days to 23.2 59 14 32
maturity
Trading days to 16.9 4.3 8 24
maturity
Weekend days before 6.1 1.6 4 8
maturity

Implied volatility is calculated at the money using the calendar days. Sample period is 4 January, 1993 to
28 December, 2001. The sample consists of observation of FT100 index option with maturity between 14
to 32 calendar days. Number of observations is 14,286.

5. Estimation results

Estimation results of model (3.2) with the constraint 8, =0, =0 are given in Table 3.

The theta estimate for the whole sample is 0.60. In order to check the stability of the
estimation results, Table 3 reports also the results for the sub-samples of January 4,
1993 to June 23, 1998 and June 24, 1998 to December 28, 2001. The theta estimates are
0.67 and 0.56, respectively. All estimates are statistically highly statistically significant,
with p-values equal to zero for at least three decimal places. The empirical magnitudes
of the estimates indicate that the weekend variance is about 40% percent of the trading
day variance, or in terms of volatility, the weekend volatility is 63% of the trading day

volatility [recall that 100(1 — 8) indicates percentage of the weekend variance to trading
day variance, and 100(\/1—0)% indicates the corresponding percentage in terms of

volatilities]. The lower panel of Table 3 reports the volatility proportions for the sub-

samples and the total sample. It is notable that the weekend effect seems to have
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increased towards the end of the sample period, such that the estimated proportion of
the weekend volatility in the latter period is 67 percent, while it in the first period 1s 58

percent.

The high significance and high economic value of the 6 -estimate implies that the
information hypothesis of volatility, i.e., that the non-trading days are equally important
as the trading days, is strongly rejected. Similarly the hypothesis 6 =1, i.e., that the
non-trading days are valueless with respect to volatility, is also strongly rejected by the
data (the last column of Table 3). Thus, in all, the empirical evidence clearly indicates
that the non-trading days should neither be counted fully nor totally cancelled from the
implicit volatility calculations. According to the results of this paper, they should be

counted with a weight about by 60 percent of the trading day.

Table 3. Estimation results for the share of weekend volatility from the trading day

volatility.
p- p-

Number of Estimate value value
Sample period observations of 6 Std  (8=0) (=1
Jan 4, 1993 to Dec 28, 2001 14,286 0.599 0.047 0.000 0.000
Jun 24, 1998 to Dec 28, 2001 7,122 0.670 0.067 0.000 0.000
Jan 4, 1993 to Jun 23, 1998 7,164 0.557 0.065 0.000 0.000
Volatility effects

Proportion
Jan 4, 1993 to Dec 28, 2001 63.4
Jun 24, 1998 to Dec 28, 2001 57.5
Jan 4, 1993 to Jun 23, 1998 66.6

The estimated (nonlinear) regression model is given in (3.1), where we have imposed the restriction that
GW = 9,, , i.e. the weekend and non-weekend holiday effects in the volatility are the same. Proportion is

the share of the weekend volatility from the trading day volatility (%). The moneyness range of the
options are +/-2.5%. Time to maturity ranges between 14 to 35 days.

6. Conclusions

In this paper we introduced a model to account for the weekend and holiday effects on

implied volatility. Furthermore, we derived a nonlinear regression model to empirically
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estimate weekend effect in the implied volatility. The model was tested empirically on
FTSE100-index options. Here we, however, did not estimate separately the non-
weekend holiday and weekend effect, but assumed that these are valued in terms of
volatility in the same manner. The estimation results of this restricted model indicated
that for options for short maturity options (expiration in about 2 months or less) the
effect of holidays and weekends is about 40 percent of the trading day variance, or in
terms of volatility, about 63% of the trading day volatility. This shows that the non-
trading days should not be cancelled from the implied volatility calculations as is the

usual practice, but weighted by a factor of about 0.6.

References

Black, F. & M. Scholes (1973). The pricing of option contracts and corporate liabilities.
Journal of Political Economy 81, 637-654.

Duan, J.-C. (1995). The GARCH option pricing model. Mathematical Finance 5:1, 13—
32.

Fama, E. (1965). The behavior of stock market prices. Journal of Business 38:4, 34—
105.

French, D. (1984). The weekend effects on the distribution of stock prices — Implica-
tions for option pricing. Journal of Financial Economics 13:4, 547-559.

French, K. & R. Roll (1986). Stock return variances: The arrival of information and
reaction of traders. Journal of Financial Economics 17:1, 5-26.

Galai, D. & H. Kedar-Levy (2005). Day-of-the-week effect in high moments. Financial
Markets, Institutions & Instruments 14, 169-186.

Jones, C., G. Kaul and M. Lipson (1994). Information, trading and volatility. Journal of
Financial Economics 36, 127-154.

Long, D. M. & D. Officer (1997). The relation between option mispricing and volume
in the Black-Scholes option model. Journal of Financial Research 20, 1-12.

Press, W.H., B.P. Flannery, S.A. Teukolsky & W.T. Vettering (1988). Numerical
Recipes in C. New York: Cambridge University Press.



250 ACTA WASAENSIA

Sundkvist, K. & M. Vikstrom (2001). The day of the week effect and option pricing — A
study of the German option market. In M Vikstom (Dissertation) Essays on
Option Pricing and Trading. Evaluating the Effects of Dividends and Different
Time Units in the Pricing Models. Publications of the Swedish School of
Economics and Business Administration, Helsingfors, No 98.

Tsiakas, L. (2006). Periodic stochastic volatility and fat tails. Journal of Financial
Econometrics 4:1, 90—-135.



ACTA WASAENSIA

The effect of analyst self-confidence on forecast rationality: Evidence

from the Finnish Stock Market in 1989-2005

Timo Rothovius

Dedicated to Paavo Yli-Olli on the occasion of his 60th birthday

Abstract

Rothovius, Timo (2007). The effect of analyst self-confidence on forecast rationality:
Evidence from the Finnish Stock Market in 1989-2005. In: Contributions to Accounting
and Finance. Essays in Honour of Professor Paavo Yli-Olli. Acta Wasaensia No. 173,
251-260. Eds Timo Rothovius and Jussi Nikkinen.

This paper investigates the bias and over- or under-reaction to previous years earnings
using Finnish data from 1988 to 2005. The purpose is to study the effect of analysts
recommendations on these issues. In most of the previous literature it has been found
that there is a positive bias in analyst’s forecasts, and that they over-react to previous
earnings changes. In this study, it is hypothesized that analysts’ self-confidence can be
seen in the accuracy of the forecasts. Self-confidence is measured with whether an
analyst gives a clear recommendation (strong buy, buy, underperform, sell) or not. It is
hypothesized that analysts’ self-confidence can be seen in the accuracy of the forecasts.
If an analyst is confident of his or her forecast, he or she would be more willing to give
a recommendation on the company under investigation. First, it is found that the
forecasts are overly optimistic in average, and that there is clear over-reaction to
previous earnings changes. This is in accordance to previous studies. Second, according
to the results, the optimism is greater for those forecasts that are equipped with a
recommendation, but, the over-reaction is greater for the forecasts that are not equipped
with any recommendation.
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1. Introduction

The accuracy of earnings forecasts is a crucial point for investment practitioners in
portfolio decisions, because one of the key factors in share appraisal methods is the
predicted price-earnings ratio (Arnold, Moizer and Noreen 1984), which involves
forecasts of future earnings. The increasing number of analysts employed by the
investment industry also speaks for the demand for accurate earnings forecasts. This
situation has provided a fertile ground for academic research assessing the accuracy and
other properties of analysts’ forecasts. Furthermore, there are various studies that use
the assumption of analysts’ forecasts as a reliable indicator of market expectations, in

research on share price reaction to unexpected earnings information.

Thus, the accuracy of analyst’ earnings forecasts has been under intensive investigation
in the empirical literature during several decades, see e.g. Duru and Reeb (2002) and the
literature cited there. According to the most recent studies, analysts are more accurate
than time series models, and this is true even for the more sophisticated time-series

models, as shown by Lee and Chen (1990).

However, it is still an open question whether there is a bias in forecasts, and whether
analysts systematically under- or over-react to the (imminent) earnings information. The
first question refers to the empirical finding that analysts continuously estimate earnings
too high (positive bias) or too low (negative bias) compared to actual earnings. There is
more evidence in favor of analysts’ earnings forecasts being overly optimistic, as first
shown by Fried and Givoly (1982), and later by many others, e.g. De Bondt and Thaler
(1990), Dreman and Berry (1995), Capstaff, Paydyal and Rees (2001) or Duru and Reeb
(2002). However, Brown (1996 and 1997) argued that analysts’ earnings forecasts are
significantly pessimistically biased. He gives three primary reasons for the pessimism
bias. First, institutional pressures by firm managers in order to boost analysts’ expec-
tations have reversed. Second, hard-to-quantify productivity growth has increased
companies’ profitability. Third, analysts have underestimated the impact of globaliza-

tion on boosting firms’ corporate profits.
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The other open question is whether analysts systematically under- or over-react to the
(imminent) earnings information. The latter is the case in e.g. De Bondt and Thaler
(1990), according to whom analysts over-react to extreme earnings. This is in line with
their earlier evidence of stock market overreaction to new information (De Bondt and
Thaler 1985). The same kind of conclusions can also be found in Patz (1989), Capstaff
et al. (1995), Hussain (1996) or Capstaff et al. (2001). Other studies have reported
contrary evidence. For example, Klein (1990), and also O’Hanlon and Whiddett (1991),
Mendenhall (1991), Abarbanell and Bernard (1992) and Ali, Klein and Rosenfeld

(1992) show that analysts under-react to earnings announcements.

The purpose of this paper is to investigate the bias and over- or under-reaction to
previous year’s earnings using Finnish data from 1988 to 2005. More specifically, the
paper studies the effect of analysts’ self-confidence on these issues. In most of the
previous literature it has been found that there is a positive bias in analyst’s forecasts,
and that they over-react to previous earnings changes. In this study, it is hypothesized
that analysts’ self-confidence can be seen in the accuracy of the forecasts. Self-
confidence is measured with whether they give a clear recommendation (strong buy,
buy, underperform, sell) or not. If an analyst is confident of his or her forecast, he or she

would be more willing to give a recommendation on the company under investigation.

2. Methodology and data

The bias and over/under-reaction hypotheses are studied using the same method as in
De Bondt and Thaler (1990) and several others after that (e.g. Capstaff, Paudyal and
Rees, 2001). Thus, the following regression is implied:

(1) EPS;; - EPS;,, = a + B(FEPS;, — EPS; 1) + &,

where

EPS;; = Actual Earnings Per Share for firm i in year t.

FEPS;; = Forecasted Earnings Per Share for firm i in year t
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A rational forecast would require that the oo = 0 and B = 1. If the intercept is not zero, it
suggests a bias in the forecast. If it is less than zero, it means that the forecasts are on
average overly optimistic, and, conversely, greater than zero suggests a pessimistic bias.
The B coefficient concerns the overreaction hypothesis. If it is exactly one, it means that
there is neither over- nor under-reaction to actual earnings in analysts’ forecasts. If p is
less than one, the forecasted changes in EPS are overly extreme. A B greater than one

suggests that analysts are too conservative in their forecasts, i.e. there is under-reaction.

The effect of the self-confidence of the analyst is controlled for by adding a shift and

slope dummy variables in the regression:

(2) EPS;,—EPS;,, = o + B(FEPS,, - EPS; ) + YDUM + SDUM(FEPS;, - EPS;) + ¢,

where the Dummy variable (DUM) is one if there is no recommendation, and O if the
recommendation is either ‘stong buy’, ‘buy’, ‘underperform’ or ‘sell’. The coefficient o
gives the bias for forecasts without a recommendation; a value greater than zero
suggests a pessimistic bias. The coefficient y is the difference between those forecasts
and other firms’ intercepts, and if (o - y) is less than zero, it suggests an optimistic bias
for the firms with recommendation. Similarly, coefficient B gives the overreaction for
forecasts without a recommendation, so that a coefficient less than one suggest
overreaction. Coefficient 8 gives the difference between those and other firms’

coefficients, and if ( — d) is less than one, there is under-reaction.

Initially, all the Finnish HEX 25 firms in 2006 were selected for the study. To qualify
for inclusion in the analysis, companies had to have comparable earnings per share
numbers for at least one preceding year, because the regression model used demands a
previous observation. Thus, there are observations between years 1989 and 2005. Only
the forecasts released during the fiscal year for the same fiscal year are included in the

study.
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Before the analysis, one adjustment had to be made for the data, however. If the actual
EPS is very small, i.e. near zero, the EPS forecast error (defined as the error deflated by
the actual EPS), tends to be unusually high, even if the difference between forecasted
and actual value is relatively small. The observations with a change of more than 400
percent or less than -400 percent were deleted. This is in line with previous research,
which has usually eliminated those variables that are for example more than 100-400 %
of the denominator, see e.g. Easterwood and Nutt (1999) or Capstaff et al. (2001).
However, greater changes may be genuine and not data errors, although they are more
probably caused by transient factors. Thus, the results without this mechanical deletion

were also calculated, and are available from the author upon request.

Elimination of outliers is important because of the nature of the data. Abarbanell and
Lehavy (2000) found that forecast data providers’ procedures to exclude items from
reported earnings are only applied to about a half of the sample, having effects that are
primarily concentrated on the extreme negative information tail of the distribution of

forecast errors.

All the data, including actual earnings per share, are from the same vendor, namely
I/B/E/S International Inc. This is important since different vendors define forecasted and
actual earnings numbers differently, and thus mixing data introduces error (Philbrick
and Ricks 1991), potentially making analysts’ earnings forecast errors appear larger
than they actually are (Brown 1997). This is also studied here by using actual earnings
numbers from two other vendors, namely Kauppalehti and Taloussanomat, which both
calculate the values with their own method. Unfortunately, the actual EPS figures are
available only for years 2001-2005, so that the results to the IBES figures are not

directly comparable.

3. Results

The sample period is from 1988 to the end of 2005, for which there are enough

observations. For Talouselimi and Kauppalehti, the data starts at 2001, for which there
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are less observations for those. Also, Talouselimi-data has fewer observations than

Kauppalehti, which means that the results are not directly comparable.

The data used in the study is presented in Table 1. In average, the mean of the forecasts
are slightly bigger than the mean of the actuals, although the medians are almost at the

same level. Also, the standard deviations are quite close to each other.

Table 1. Sample statistics of actual EPS by IBES, Kauppalehti and Talouseldma,

Forecast, and Forecast error by IBES, Kauppalehti and Talouselama.

Actual Actual Actual Forecast Forecast Forecast Forecast
EPS EPS by EPS by Error Error Error
by Ibes Kauppa-  Talouse- (Actual by  (Actual by  (Actual by
lehti lama Ibes) Kauppal.) Talousel.)
Nobs 14268 9004 7503 14268 14268 9004 7503
Mean 1.392 0.740 0.988 1.529 0.254 0.432 0.266
t-value 80.936 127.367 62.279  83.075 34.416 12.956 22.204
Median 0.830 0.690 0.800 0.850 -0.005 0.057 -0.000
STD 2.0548 0.552 1.374 2.199 0.882 3.168 1.039
Skewness 2.801 0.784 0.612 3.440 1.793 -7.007 2.492
Kurtosis 10.653 2.374 4,170 16.166 4.540 133.797 9.655
Maximum 12,90 3.35 6.8 29.75 4,000 30.500 9.000
Minimum -10.31 -0.43 -3.6 -10.20 -3.941 -78.091 -3.425

In order to investigate forecasts in more detail, first, the bias and overreaction
hypotheses are studied. This is done by utilizing Regression Model (1). The results are
given in Table 2. First, results derived using data from IBES are discussed. First of all,
forecasts are overly optimistic, as shown by a negative intercept —0.115, which is
statistically significantly different from zero. Second, forecasted changes in EPS are too
extreme, i.e. there is over-reaction. This can be seen from the beta coefficient 0.832,

which is statistically less than one.

In Model (2), shift and slope dummies have been added according to whether there is a
recommendation or not. In other words, the forecasts are divided into two portfolios

according to whether there is no recommendation or there is one of the following
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recommendations; ‘stong buy’, ‘buy’, ‘underperform’ or ‘sell’. Both the intercept y as
well as coefficient d are statistically highly significant (with risk levels less than 0.0001,
tested against zero). Thus, according to the intercept, the positive bias is greater for the
forecasts that are equipped with a recommendation. However, the over-reaction is

greater for the forecasts that are not equipped with a recommendation.

Table 2. Bias and under/over-reaction to earnings changes in 1989-2005.

Actual Est, of a Est. of § Est. of Estof & F-value R? Nobs
EPS (standard (standard (standard (standard
by error) error) error) error)
Ibes -0.115%** 0.832%** 31718.3*** 0.691 14184
(0.008) (0.005)
-0.171 %% 0.859%** 0.096%** -0.063%**  10649.1%%* 0.693 14184
(0.013) (0.006) (0.017) (0.009)
Kauppa 0.005 0.327%%* 2112.0%** 0215 7700
-lehti (0.005) (0.007)
-0.045%** 0.575%** 0.075%* -0.309%** 837.3%** 0246 7700
(0.008) (0.016) (0.010) (0.018)
Talous- -0.009 0.692*** 4953,9%%* 0.438 6347
eldami 0.014) (0.010)
-0.046 0.735%** 0.055 -0.063#* 1659.8*** 0.440 6347
(0.024) (0.017) (0.030) (0.021)

Model (x): EPS, - EPS,, = o + B(FEPS, - EPS, ) + ¢, Model (x): EPS-EPS, = a + B(FEPS, - EPS_)) + Y
(Dummy) + 8(Dummy)(EPS, - EPS, ), subscript i omitted. The significance level according to t-statistic:

* Statistically significant at 0.05 level, ** statistically significant at 0.01 level, *** statistically significant
at 0.001 level.

Second, results derived from IBES data are compared to results derived from data from
Kauppalehti and Talouselama. The results are basically quite similar, although the bias
seems to vanish completely! According to Kauppalehti-data, the intercept is positive but
not significantly different from zero, and according to Talouseldmé-data, the intercept is
negative but not significantly different from zero, either. However, according to all

different data sources, forecasted changes in EPS are too extreme, i.e. there is over-



258 ACTA WASAENSIA

reaction. This can be seen from the beta p-coefficients, which are statistically less than

one.

Next, Model (2) is again utilized in order to study the shift and slope dummies in
relation to the recommendations. The intercept yis statistically significant with
Kauppalehti-data, but not with Talouselamé-data. Thus, again, according to the
intercept, the negative bias is greater for the forecasts that are equipped with a
recommendation. And, further on, the over-reaction is greater for the forecasts that are

not equipped with a recommendation. All 8-coefficients are also statistically significant.

4. Concluding remarks

As discussed in the paper, the accuracy of earnings forecasts is a crucial point for
investment practitioners in portfolio decisions, because one of the key factors in share
appraisal methods is the predicted price-earnings ratio, which involves forecasts of
future earnings. Thus, the accuracy of analyst’ earnings forecasts has been under
intensive investigation in the empirical literature during several decades. According to
the most recent studies, analysts are more accurate than time series models, and that is

true even for the more sophisticated time-series models.

However, it is still an open question whether there is a bias in forecasts, and whether
analysts systematically under- or over-react to the (imminent) earnings information.
There is more evidence in favor of analysts’ earnings forecasts being overly optimistic,
but some argue otherwise. The other open question is whether analysts systematically

under- or over-react to the (imminent) earnings information.

The purpose of this paper is to investigate the bias and over- or under-reaction to
previous year’s earnings using Finnish data from 1988 to 2005. More specifically, the
paper studies the effect of analysts’ recommendations on these issues. In most of the
previous literature it has been found that there is a positive bias in analyst’s forecasts,

and that they over-react to the previous earnings changes. In this study, it is
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hypothesized that analysts’ self-confidence can be seen in the accuracy of the forecasts.
Self-confidence is measured with whether they give a clear recommendation (strong
buy, buy, underperform, sell) or not. If an analyst is confident of his or her forecast, he
or she would be more willing to give a recommendation on the company he or she is

investigating.

It is found that the forecasts are overly optimistic in average, and the optimism is
greater for those forecasts that are equipped with a recommendation. Also, there is clear
over-reaction to previous earnings changes, but it is greater for the forecasts that are not

equipped with any recommendation.
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1. Introduction

Short-term interest rates are mainly determined by monetary policy of central banks.
Monetary policy, in turn, is now widely understood to be guided by Taylor (1993) type
policy rules (see e.g. Bernanke and Gertler 1999; Rudebusch and Svensson 1999;
Clarida, Gali and Gertler 2000; Woodford 2001; Nelson 2003), which presume
systematic reaction functions of monetary policy to prevailing inflation and economic
output. Moreover, under forward-looking policy rules and inflation-targeting framework
pursed by major central banks, official policy rates are adjusted in response to
information about prospective future inflation and other economic factors which may
affect the future rate of inflation. Short-term market rates, again, are affected not only
by current and prospective inflation and economic output, but also by expectations
about future monetary policy. Given that monetary policy operates under considerable
uncertainty about future inflation and state of the economy, general economic
uncertainty may also be expected to have a significant bearing on short-term market

rates.

In this paper, we focus on the determinants of short-term interest rate expectations. In
particular, we use data on three-month sterling LIBOR futures options to extract
expected probability distributions of future interest rates, and attempt to relate the long-
run movements in these distributions to changes in inflation and economic output
expectations, perceived economic uncertainty, and anticipated monetary policy shifts.
By focusing on the determinants of movements in implied interest rate distributions, this
paper offers new insights into the relationship between macroeconomic factors and

market expectations about future interest rates.

Expected probability distributions implied by option prices have gained considerable
attention over the last few years. Central banks, in particular, are now increasingly using
implied probability distributions to assess market expectations of future interest rates
and exchange rates, and using these expectations as complementary information for the
purposes of formulating monetary policy. A number of papers have recently used

implied probability distributions to examine the behaviour of market participants’
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expectations around specific economic events, such as macroeconomic news announce-
ments (e.g., Glatzer and Scheicher 2005; Vihimaa, Watzka, and Aijd 2005; Beber and
Brandt 2006) and central bank actions (e.g. Bhar and Chiarella 2000; Galati, Melick,
and Micu 2005; Vdhdamaa 2005).

Vihdmaa et al. (2005) and Beber and Brandt (2006) show that macroeconomic
announcements, and especially those related to inflation and unemployment, cause
significant changes in the distributional form of expected future long-term bond yields.
Bhar and Chiarella (2000) and Vihdmaa (2005) document systematic movements in
implied probability distributions of money market rates and bond yields in response to
changes in the monetary policy stance. Perhaps most related to our approach, Glatzer
and Scheicher (2003) examine the determinants of the long-run dynamics of implied
probability distributions. Using data on German DAX index options, Glatzer and
Scheicher (2003) find that the implied distributions of the DAX index are strongly
affected by U.S. stock market developments, and appear to be virtually unaffected by

macroeconomic factors.

This paper contributes to the literature in several respects. Most importantly, to our best
knowledge, this paper is the first attempt to relate the long-run movements in implied
interest rate distributions to changes in economic expectations. Given the forward-
looking policy rules of central banks, and moreover, the forward-looking nature of
money market interest rates, it is conceivable that the dynamics of implied interest rate
distributions are related to economic expectations, rather than to prevailing levels of
inflation, economic output and other macroeconomic fundamentals. Furthermore, by
focusing on the dynamics of expected future interest rate distributions, this paper offers
new insights into the determinants of short-term interest rates. This analysis may have
important practical implications for financial market practitioners and monetary policy
makers alike. From the viewpoint of monetary policy authorities, for instance, it is
important to consider to what extent the market expectations of future short-term
interest rates are affected by the economic factors that are related to the alleged forward-

looking policy rules.
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The empirical findings reported in this paper demonstrate that changes in the distri-
butional form of expected future interest rates are significantly affected by expected
macroeconomic developments and anticipated monetary policy shifts. In particular, the
results show that the expected level of the three-month sterling LIBOR rate is positively
related to inflation and economic growth expectations. Moreover, the expected level of
the LIBOR rate is found to be substantially affected by anticipated shifts in the
monetary policy stance. The dispersion of expectations around the expected short-term
rate appears to increase with increasing economic uncertainty and anticipation of
monetary policy actions. We are unable to find strong systematic relationships between
economic expectations and asymmetries in implied interest rate distributions. We find,
however, some evidence that suggests that implied probability distributions may
become more negatively skewed with increasing economic uncertainty. Finally, the
results indicate that market participants attach higher probabilities for extreme future
movements in short-term interest rates in response to increasing expected inflation and

economic output.

The remainder of this paper is organized as follows. Section 2 presents the methodology
applied to extract implied probability distributions from option prices. Section 3
describes the three-month sterling LIBOR futures options and the economic
expectations data sets used in the analysis. In Section 4, the empirical findings on the
relationship between economic expectations and implied interest rate distributions are

reported. Finally, concluding remarks are provided in Section 5.

2z Extracting expected probability distributions from option prices

Options are inherently forward-looking financial instruments, and thereby contain
information about market participants’ expectations regarding future price develop-
ments of the underlying instrument or asset. In particular, since the price of an option
depends on the probability of the underlying asset price exceeding the strike price of the
option, a set of option prices with the same maturity but with different strike prices can

be used to extract the expected probability distribution of the underlying asset price at
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the maturity of the option (see e.g. Bliss and Panigirtzoglou 2002; Jackwerth 1999;
Sdderlind and Svensson 1997).

Formally, the price of an option equals the discounted expected value of the option’s
terminal payoff function. Let ¢, denote the time ¢ value of a call option written on an
underlying asset S, with a single expiration date T, and a contractual terminal payoff

function max[S r—K ,0], where K is the strike price of the option. Assuming that the

market is arbitrage free, and following the risk-neutral valuation principles of Harrison
and Kreps (1979), the time ¢ value of the call option can be written as:
= """ EP[max(s, - K,0)] (1)

¢

where » is the risk-free interest rate and E,F denotes the conditional expectations

operator under the risk-neutral probability measure P . Furthermore, as shown by Cox
and Ross (1976), the time ¢ value of the call option can be equivalently expressed in

terms of a risk-neutral probability density function of the underlying asset price:
¢, =e" ™" [max(S, - K,0)£(S;)dS, =" [ (S, - K)£(S;)dS, )
-00 K

where f(S7) denotes the risk-neutral probability distribution of the underlying asset price
at the maturity of the option. Because the option price can be expressed as a function of
the probability distribution of the underlying asset price, a set of option prices

observable in the market can be used to extract this distribution.

Various methods for extracting the expected probability distribution from option prices
have been proposed in the literature (for reviews, see e.g. Bahra 1997; Jackwerth 1999).
These methods are often classified to parametric and nonparametric techniques. The
parametric methods specify a certain parametric form for the terminal underlying asset
price distribution. Perhaps the most commonly used parametric techniques are the

lognormal-mixture model proposed by Melick and Thomas (1997) and the Gram-
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Charlier expanded model of Corrado and Su (1996) and Brown and Robinson (2002).
Rather than specifying a particular parametric form for the terminal price distribution,
the nonparametric methods initiated by Shimko (1993) utilize some flexible functions to
fit the observed option prices as well as possible, and then apply the results derived by

Breeden and Litzenberger (1978) to extract the implied probability distribution.

Comparisons of alternative methods for extracting implied distributions are provided
e.g. in Campa, Chang and Reider (1998), Bliss and Panigirtzoglou (2002), and
Andersson and Lomakka (2005). Campa et al. (1998) show that different methodologi-
cal approaches lead to virtually similar implied distributions, while the findings reported
in Bliss and Panigirtzoglou (2002) and Andersson and Lomakka (2005) indicate that the
nonparametric smoothing methods produce more accurate estimates of implied

probability distributions.

In this paper, the implied probability distributions of future short-term interest rates are
estimated with the nonparametric volatility-smoothing method proposed by Bliss and
Panigirtzoglou (2002). This nonparametric method combines the approaches of Malz
(1997) and Campa et al. (1998) by using cubic splines to fit implied volatilities as a
function of option deltas. The starting point in the Bliss-Panigirtzoglou (2002) method
is the Breeden-Litzenberger (1978) result, which demonstrates that the second partial
derivative of Equation (2) with respect to the strike price of the option gives the

discounted risk-neutral probability density function of the underlying asset price:

9%c(K,T,1)

oK? ®)

f(Sp)=e™

Unfortunately, Equation (3) as such is of limited use because only a discrete set of
option prices can be observed in the market. Thus, in order to extract the implied
probability distribution, the discrete option price observations must first be transformed
into a continuous pricing function. We begin the transformation by applying the Black-
Scholes (1973) option pricing model to convert the observed option prices from the

price/strike price space into the implied volatility/delta space. Subsequently, we fit a
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cubic spline to the discrete implied volatilities as a function of option deltas by solving

the following minimization problem:
N A 2 o
min 30, [JV,. —IV,.(A,.,@)J +[1(8,0)* d @)

where f{A,®) is the cubic spline function, ® denotes the parameter matrix of the cubic

spline, /V; and III\/,.(A,.,Q) are the actual and the spline fitted implied volatility

observations, respectively, A; is the option delta corresponding to implied volatility
observation i, ; is the weighting parameter for observation i, and A is the smoothing

parameter.

The fitted cubic smoothing spline provides a continuous function of implied volatilities
in terms of option deltas. By utilizing the Black-Scholes model for the second time, we
next convert the continuous implied volatility function from the implied volatility/delta
space into the option price/strike price space to obtain a continuous pricing function.
Then finally, the Breeden-Litzenberger result given by Equation (3) can be applied to

calculate the expected probability distribution of future interest rates.

In order to alleviate the day-to-day variation in the estimated implied distributions due
to time-to-maturity effects of option prices, we construct a time-series of implied
probability distributions with a constant maturity of three months. The constant maturity
distributions are obtained by using a cubic spline to interpolate between implied
volatilities of options with different maturities, but with the same delta. By repeating
this interpolation for different values of delta, we obtain a hypothetical implied
volatility/delta space with three months to maturity for each trading day in the data set.
This set of hypothetical implied volatilities against deltas is then used to estimate the
constant maturity implied distributions with the nonparametric volatility-smoothing

method described above.
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3. Data

3.1.  LIBOR futures options

The implied interest rate distributions used in the empirical analysis are extracted from
the settlement prices of the three-month sterling LIBOR futures options currently traded
on the Euronext.liffe and formerly on the London International Financial Futures and
Options Exchange. The option price data spans from January 1992 to August 2006. The
three-month sterling LIBOR derivatives contracts are commonly referred to as the
“short sterling” futures and options. These derivatives are based on the three-month
LIBOR spot rate, which is the rate of interest at which large banks are willing to lend
cash to other large banks in the London interbank market. In general, the short sterling
derivatives are widely used and highly liquid contracts, and are therefore ideal for

extracting implied probability distributions of expected future interest rates.

Because the LIBOR rate itself cannot be purchased or sold, the LIBOR derivatives are
written on a notional asset that equals 100.00 minus the LIBOR rate. Hence, the
settlement price for a short sterling futures contract is 100.00 minus the three-month
sterling LIBOR rate prevailing on the contract’s delivery date. Short sterling futures
options, in turn, are European options written on the short sterling futures contracts. The
expiration months for the short sterling futures options are the three nearest calendar
months and the following seven months within the quarterly cycle of March, June,
September, and December. Both short sterling futures and futures options expire on the

third Wednesday on the expiration month.

We impose three filtering constraints to the option price data set in order to reduce noise
in the estimation of implied probability distributions. First, options with less than five
trading days to maturity are eliminated from the sample in order to avoid expiration-
related unusual fluctuations in option prices. Second, only at-the-money (ATM) and
out-of-the-money (OTM) options are used in the empirical analysis. In-the-money
(ITM) options are discarded because they are less liquid than OTM and ATM options,
and because by using both OTM call and put options it can be ensured that the
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complete strike price spectrum is efficiently utilized in the estimation of implied
distributions. Finally, we require that the option prices are convex and monotonic
functions of the corresponding strike prices, and thereby satisfy the basic theoretical

option price conditions.

Panel A of Table 1 reports descriptive statistics for the estimated implied interest rate
distributions. The table shows that the expected value of the three-month LIBOR rate,
or the mean of the implied distribution, has ranged from 3.345 to 10.917 with an
average of 5.863 during the sample period. The maximum levels of the expected future
LIBOR rates occurred in the beginning of the sample period when the United Kingdom
was still part of the European Exchange Rate Mechanism (ERM). In September 1992,
however, the UK was forced to withdraw from the ERM. On the infamous “Black
Wednesday”, the three-month LIBOR rate dropped 1.5 percentage points overnight, and
over the following three months the Bank of England (BoE) cut its official policy rate
altogether by 3.0 percentage points.

The higher order moments reported in Panel A are for the implied return distributions of
future LIBOR rates. As can be noted from the table, the annualized implied volatility of
the three-month LIBOR rate is, on average, about 10.5 %. However, implied volatility
estimates have varied considerably over the sample period, ranging from 4.7 % to 20.9
%. Again, the maximum levels of implied volatility are related to the “Black
Wednesday”, which was followed by a year-long period of market uncertainty during
which the implied volatility peaked up to 20.9 %. Implied volatility was unusually high
also during years 1997 and 1998 when incidents such as the UK General Elections, the
Russian debt default, and the collapse of Long-Term Capital Management distressed the
LIBOR markets. Furthermore, expectations about the Bank of England attaining
operational independence in 1997 seemed to rouse investors to gauge their views about

the uncertainty of future LIBOR rates.

Panel A also demonstrates that the implied return distributions of future LIBOR rates
are slightly negatively skewed and fat-tailed, with mean skewness and kurtosis

estimates of —0.054 and 3.168, respectively. In February 1997, three months before the
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BoE’s Monetary Policy Committee gained sole responsibility for setting the official
policy rate, implied skewness soared to its maximum value of 1.067. Concurrently, also
implied kurtosis, which measures the expected likelihood of extreme interest rate

movements, rose to its maximum value of 4.285.

Table 1. Descriptive statistics.

Panel A reports descriptive statistics for the moments of option-implied 3-month LIBOR
probability distributions. Panel B reports descriptive statistics for the economic expectations
used as independent variables in the analysis. CPI and GDP denote the expected growth rates of
the consumer price index and the real gross domestic product over the next 12 months. ISV is
the implied volatility of the FTSE 100 index. MP is the difference between the 3-month LIBOR
spot rate and the official Bank of England rate. The sample period extends from January 1992
through August 2006, for a total number of 176 monthly observations.

Panel A: Dependent variables

Implied Implied Implied Implied
Mean Volatility Skewness Kurtosis
Mean 5.863 0.105 -0.054 3.168
Median 5.585 0.100 -0.047 3.128
Standard Deviation 1.543 0.036 0.294 0.174
Min 3.345 0.047 -0.742 2.943
Max 10.917 0.209 1.067 4.285
No. of Obs. 176 176 176 176
Panel B: Independent variables
CP1 GDP ISV MP
Mean 2.635 2.338 18.934 0.088
Median 2.500 2.440 16.950 0.089
Standard Deviation 0.488 0.643 7.202 0.168
Min 1.950 0.500 8.900 -0.375
Max 4.130 3.400 43.000 0.688
No. of Obs. 176 176 176 176

3.2.  Economic expectations

We attempt to relate the movements in implied interest rate distributions to changes in
inflation and economic output expectations, perceived economic uncertainty, and
anticipated monetary policy shifts. To measure inflation and economic output expecta-

tions, monthly data on the expected growth rates of the consumer price index (CPI) and
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real gross domestic product (GDP) over the next 12 months are used. The data on these
macroeconomic expectations are obtained from Consensus Economics. Every month,
Consensus Economics surveys about 600 economists for their forecasts regarding future
macroeconomic developments. The average forecasts of this survey are used to measure
inflation and economic output expectations. These expectations data consist of year-on-
year growth expectations for the current and the next year. In order to obtain a
comparable and consistent time-series of inflation and real GDP growth expectations,
the expectations for the current and the next year are weighted together to measure 12-

month ahead expectations:

m 12 -m

E, =—FE., +——
12,¢ 12 C,t 12

Ey, ©)

where E1,, denotes the 12-month ahead expectations of a given macroeconomic variable
at time ¢, Ec, and Ey, denote the time ¢ expectations of the macroeconomic variable for
the current and the next year, respectively, and m is the number of remaining months

during the current year.

Perceived economic uncertainty is proxied by the volatility implied by stock index
options. Provided that market participants are rational, implied volatility should
incorporate all the available information that is relevant for forming expectations about
future stock market uncertainty, which in turn is considered to be closely related to the
general uncertainty in the economy. To capture stock market implied volatility, we use
data on the FTSE 100 index options to construct an at-the-money implied volatility

time-series with a constant maturity of three months.

Finally, we measure anticipated shifts in the monetary policy stance by the difference
between the three-month LIBOR spot rate and the official Bank of England policy rate.
A positive spread between the LIBOR and the official policy rate may be considered to
reflect market participants’ anticipation of monetary policy tightening in the near-term

future, while a negative spread correspondingly indicates anticipation of loosening
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policy. All the economic expectations data used in the analysis span from January 1992

to August 2006, for a total number of 176 monthly observations.

Panel B of Table 1 reports the descriptive statistics for the economic expectations
variables used in our empirical analysis. The table shows that inflationary expectations,
in general, have hovered around 2.64 %. However, the expected growth rate of the CPI
has varied from 1.95 % to 4.13 % during the sample period. The inflationary
expectations soared up to over 4 % during the monetary turmoil in 1992. After the UK
withdrew from the joint monetary policy of the ERM, the inflation expectations
descended to 2.4 % by March 1993. Not surprisingly, these events generated
considerable uncertainty in the forward-looking LIBOR markets. The expectations
about the economic output growth rate appear to have fluctuated even more than the
inflationary expectations. On average, the economic output was expected to grow at the
annual rate of 2.34 %. It seems, however, that these expectations varied in a quite
drastic fashion during the sample period. For instance, between 1997 and 2000, the
average growth expectation dropped from the maximum level of 3.40 % to the

minimum of 0.50 %.

Perceived economic uncertainty, as proxied by implied stock market volatility, has also
varied considerably during the sample period. On average, the implied volatility of the
FTSE 100 index has been about 19 %. In the aftermath of the Russian debt default and
the collapse of the Long-Term Capital Management in 1998, market participants were
extremely uncertain about the future economic developments, and implied volatility
surged to 43 %. Finally, Panel B reports the statistics for the difference between the
three-month LIBOR spot rate and the BoE policy rate. This variable is used to proxy the
market expectations regarding future shifts in the monetary policy stance. As can be
seen from the table, the spot LIBOR rate has, on average, been 0.09 percentage points
above the policy rate. The spread reached its maximum in October 1999 when the
LIBOR spot rate was 0.69 percentage points above the BoE policy rate. This maximum
spread reflected anticipation of substantial monetary policy tightening, which was also
realized as the BoE’s Monetary Policy Committee increased the policy rate by 0.75

percentage points during the following three months.
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4, Results

The long-run relationship between implied interest rate distributions and economic
expectations is examined by regressing the monthly changes in the moments of the
estimated option-implied LIBOR distributions on changes in inflation and economic
output expectations, perceived economic uncertainty, and anticipated shifts in the
monetary policy stance. In particular, we estimate alternative univariate and multivariate

versions of the following regression specification:

Ap,, = +PB,ACPI, +B,AGDP, + B,AISV, +B,MP, +¢, (6)

where p;, denotes the ith moment of the implied LIBOR distribution at time ¢, CPI is the
expected growth rate of consumer price index, GDP is the expected growth rate of real
gross domestic product, ISV is the implied stock market volatility, MP is the difference
between the 3-month LIBOR spot rate and the official Bank of England policy rate, and
A is the percentage-difference operator. In the regression specifications for implied
volatility and kurtosis, we redefine MP as a dummy variable that equals 1 if the absolute
difference between the 3-month LIBOR spot rate and the official Bank of England rate
exceeds 0.20, and zero otherwise. The Ljung-Box statistic indicates significant serial
correlation in the residuals of the regressions for implied skewness and kurtosis, which
we account for by adding AR(1) terms into the regression specifications. Moreover,
Engle’s LM test indicates significant conditional heteroskedasticity in the residuals of
the regressions for implied mean and kurtosis, which we kill with a GARCH(1,1)

structure.

Table 2 reports the estimation results of the univariate and multivariate regressions for
the mean of implied LIBOR distributions. The univariate regressions indicate a strong
positive relationship between the monthly changes in the mean expected LIBOR rate
and movements in the expected level of future inflation and economic output. The
univariate estimates, in fact, imply that a one percent upsurge in the output or inflation

expectations leads to about 0.20 % increase in the expected LIBOR rate.
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Table 2. Implied mean and economic expectations.

The table reports the estimates of alternative univariate and multivariate versions the following
regression specification:
Ap, =a +B,ACPI, +B,AGDP, +B,AISV, +B ,MP, +¢,

where p, denotes the mean level (futures rate) of implied LIBOR futures distribution at time ¢,
CPI is the expected growth rate of consumer price index, GDP is the expected growth rate of
real gross domestic product, ISV is the implied stock market volatility, MP is the difference
between the 3-month LIBOR spot rate and the official Bank of England rate, and A is the
percentage-difference operator. The sample period used in the regressions extends from January
1992 through August 2006, for a total number of 176 monthly observations. ¢-statistics for the
coefficient estimates are reported in parentheses. Serial correlation in the squared residuals is
removed with a GARCH(1,1) error structure. The reported adjusted R’s exclude the effects of
GARCH terms. *** ** and * denote significance at the 0.01, 0.05, and 0.10 levels,
respectively.

Model 1 Model 2 Model 3 Model 4 Model 5
Constant -0.002 -0.003 -0.003 <0.009 »++ -0.009 »*x
(-0.461) (-0.906) (-0.825) (-2.805) (-2.952)
CPl 0.197 »» 0.131 »
(2.026) (1.780)
GDP 0.191 »#+ 0.064 »»+
(4.595) (3.072)
ISV -0.029 -0.026
(-1.512) (-1.501)
MP 0.108 #** 0.109 #»x
(7.333) (8.016)
Adjusted R 0.003 -0.006 -0.002 0.182 0.188
F-stat, 1.467 0.003 0.611 39.837 #»» 11.140 »#*+

Furthermore, Table 2 shows that anticipated changes in the monetary policy stance are
positively related with the expected level of future LIBOR rates. As can be noted from
the table, a one percentage point spread between the LIBOR spot rate and the official
monetary policy rate yields a 0.10 % change in the expected LIBOR rate. This finding is
consistent with Gwilym, Buckle, Clare and Thomas (1998), who show that after the UK
implemented the inflation-targeting monetary policy framework in 1992, the average
reaction in the three-month spot rate to a scheduled monetary policy announcement
dropped from one third of a percent to practically zero. This indicates that, due to the
transparent monetary policy of the BoE, the policy information is to a large extent

incorporated in the short rate expectations.



ACTA WASAENSIA 275

Table 3. Implied volatility and economic expectations.

The table reports the estimates of alternative univariate and multivariate versions the following
regression specification:
Ao, = o+ B,ACPI, +B,AGDP, +B,AISV, +B,MP, +¢,

where o, denotes the volatility of implied LIBOR futures return distribution at time ¢, CPI is the
expected growth rate of consumer price index, GDP is the expected growth rate of real gross
domestic product, ISV is the implied stock market volatility, MP is a dummy variable that
equals 1 if the absolute difference between the 3-month LIBOR spot rate and the official Bank
of England rate exceeds 0.20, and A is the percentage-difference operator. The sample period
used in the regressions extends from January 1992 through August 2006, for a total number of
176 monthly observations. t-statistics for the coefficient estimates are reported in parentheses.
*kk *% and * denote significance at the 0.01, 0.05, and 0.10 levels, respectively.

Model 1 Model 2 Model 3 Model 4 Model 5
Constant -0.007 -0.005 -0.002 -0.009 -0.006
(-0.604) (-0.433) (-0.183) (-0.753) (-0.464)
CPI -0.282 -0.062
(-1.028) (-0.221)
GDP -0.084 -0.129
(-0.553) (-0.861)
ISV 0.334 »»» 0.307 wxx
(7.956) (2.897)
MP 0.075 *+ 0.049 »
(2.338) (1.690)
Adjusted R? 0.001 0.009 0.120 0.036 0.131
F-stat, 1.119 2.637 24,864 »»» 7.557 ##» 7.609 =+«

The multivariate regression in Table 2 provides further evidence for the positive
relationships between the mean of implied distributions and inflation, economic output,
and monetary policy expectations. However, the relative impacts of inflation and
economic output expectations seem to become somewhat smaller in the multivariate
model. Finally, Table 2 shows that economic uncertainty has no impact on the expected

level of future three-month LIBOR rate.

The regression results for the dispersion of expectations, or implied volatility, are
reported in Table 3. As can be noted from the table, there seems to be a robust positive
relationship between perceived economic uncertainty and dispersion of expectations

about future LIBOR rate. The estimated coefficients for economic uncertainty are
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positive and statistically highly significant both in the univariate and in the multivariate
regressions. The estimated coefficients suggest that about one third of a percent
increment in the perceived stock market uncertainty diffuses to the LIBOR markets.
This seems to be consistent with flexible inflation targeting, which enables the central
bank to adapt complementary short-run monetary policy objectives, like financial
stability suggested by Bernanke et al. (1999). Under such forward-looking policy, the
perceived uncertainty in the stock markets could affect the future monetary policy

decisions, depending on the costs and benefits of such actions.

Besides perceived economic uncertainty, Table 3 also indicates that increased expecta-
tions of a change in the monetary policy stance generate uncertainty about the level of
future LIBOR rate. Finally, Table 3 demonstrates that the dispersion of LIBOR
expectations is unaffected by movements in the expected inflation and economic

output.

Table 4 presents the regression results for implied skewness. The estimation results
suggest that the asymmetries in market expectations about future LIBOR rate are not
systematically affected by movements in economic expectations. The only statistically
significant estimate in Table 4 is the negative coefficient for perceived economic
uncertainty in the univariate regression. This suggests that implied probability distri-
butions may become more negatively skewed or less positively skewed with increasing
economic uncertainty. This finding is economically reasonable, as implied volatility is
typically high during the worsening states of the economy, which, in turn, may increase
the probability of declines in the official Bank of England policy rate. However, this
borderline significant effect of economic uncertainty disappears in the multivariate

framework.



ACTA WASAENSIA 277

Table4.  Implied skewness and economic expectations.

The table reports the estimates of alternative univariate and multivariate versions the following
regression specification:
Awy, =0 +B,ACPI, +B,AGDF, +B;AISV, +B,MF, +¢,

where u3, denotes the skewness of implied LIBOR futures return distribution at time ¢, CPI is
the expected growth rate of consumer price index, GDP is the expected growth rate of real gross
domestic product, ISV is the implied stock market volatility, MP is the difference between the 3-
month LIBOR spot rate and the official Bank of England rate, and A is the percentage-
difference operator. The sample period used in the regressions extends from January 1992
through August 2006, for a total number of 176 monthly observations. f-statistics for the
co nt es ar din p eses. Serial ation in the als is re d
wi €8 The adjust exclude the ts of AR(1) Hokk ok *
denote significance at the 0.01, 0.05, and 0.10 levels, respectively.

Model 1 Model 2 Model 3 Model 4 Model 5
Constant 0.001 -0.001 0.000 0.004 0.004
(0.063) (-0.134) (0.038) (0.358) (0.421)
CPI 0.408 0.348
(1.577) (1.259)
GDP 0.078 0.030
(0.825) (0.308)
ISV -0.085 -0.073
(-1.747) (-1.520)
MP -0.048 -0.036
(-0.868) (-0.641)
Adjusted R’ 0.003 -0.005 0.002 -0.001 -0.004
F-stat. 1.567 0.188 1.426 0.760 0.814

The estimation results for implied skewness are somewhat contradictory to previous
studies. Vihdmaa (2005) documents that the implied distributions of German govern-
ment short-term bond futures are systematically asymmetric around monetary policy
actions of the European Central Bank. Moreover, Beber and Brandt (2007) and
Vihidmaa et al. (2005) find systematic changes in asymmetries of bond yields in
response to surprises in inflationary developments. These previous studies have,
however, only examined the short-run dynamics of implied distributions, and moreover,
have focused on the implied distributions of bond yields rather than short-term money

market rates.
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Table 5. Implied kurtosis and economic expectations.

The table reports the estimates of alternative univariate and multivariate versions the following
regression specification:
Ap,, =0 +B,ACPI, +B,AGDP, +B,AISV, +,MF, +¢,

where 4, denotes the kurtosis of implied LIBOR futures return distribution at time ¢, CPI is the
expected growth rate of consumer price index, GDP is the expected growth rate of real gross
domestic product, ISV is the implied stock market volatility, MP is a dummy variable that
equals 1 if the absolute difference between the 3-month LIBOR spot rate and the official Bank
of England rate exceeds 0.20, and A is the percentage-difference operator. The sample period
used in the regressions extends from January 1992 through August 2006, for a total number of
176 monthly observations. ¢-statistics for the coefficient estimates are reported in parentheses.
Serial correlation in the residuals and squared is removed with a AR(1)-GARCH(1,1) error
structure. The reported adjusted R’s exclude the effects of AR(1) and GARCH(1,1) terms. ***,
** and * denote significance at the 0.01, 0.05, and 0.10 levels, respectively.

Model 1 Model 2 Model 3 Model 4 Model 5

Constant 0.001 0.001 0.001 0.001 0.000
(0.681) (0.466) (0.485) (0.362) (-0.115)
CPI 0.075 » 0.060
(1.704) (1.292)

GDP 0.030 » 0.029 »
(1.863) (1.701)
ISV 0.005 0.006
(0.603) (0.802)
MP 0.002 0.005
(0.157) 0.757)
Adjusted R? 0.010 0.004 -0.005 -0.005 0.002
F-stat. 2.771 » 1.786 0.057 0.140 1.102

Finally, Table 5 reports the results for the relationship between implied kurtosis and
economic expectations. The univariate regressions suggest that implied LIBOR distri-
butions become more fat-tailed in response to upwards adjusted inflation and economic
output expectations. Interestingly, although these two variables do not seem to cause
significant changes in uncertainty, as can be noted from Table 2, they still enforce
market participants to price an additional jump risk premium in the LIBOR options. As
an upward adjustment in both of these expectations may be interpreted to indicate
warming economy, the jump premium could actually result in increased likelihood of a
substantial tightening of monetary policy. However, in the multivariate regression, only

the coefficient for economic output expectations appears statistically significant.
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5. Conclusions

This article focuses on the determinants of short-term interest rate expectations. In
particular, we use data on three-month sterling LIBOR futures options to extract
expected probability distributions of future interest rates, and attempt to relate the long-
run movements in these distributions to changes in inflation and economic output
expectations, perceived economic uncertainty, and anticipated monetary policy shifts.
By examining the determinants of movements in implied interest rate distributions, this
paper offers new insights into the relationship between macroeconomic expectations

and market expectations about future interest rates.

Our empirical findings demonstrate that the monthly changes in the distributional form
of expected future interest rates are significantly affected by expected macroeconomic
developments and anticipated monetary policy shifts. In particular, the results show that
the expected level of the three-month sterling LIBOR rate is positively related to
inflation and economic growth expectations. Moreover, the expected level of the
LIBOR rate is found to be substantially affected by anticipated shifts in the monetary

policy stance.

The dispersion of expectations around the expected short-term rate appears to increase
with increasing economic uncertainty and anticipation of monetary policy actions. We
are unable to find strong systematic relationships between economic expectations and
asymmetries in implied interest rate distributions. We find, however, some evidence that
suggests that implied probability distributions may become more negatively skewed
with increasing economic uncertainty. Finally, the results indicate that market
participants attach higher probabilities for extreme future movements in short-term

interest rates in response to increasing expected inflation and economic output.
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1. Introduction

Research on time series properties of accounting income numbers is largely motivated
by the importance of obtaining good earnings forecasts for proper functioning of share
valuation models.! Yet, this research has been carried out outside a direct valuation
framework. On the other hand, the usefulness of alternative time series forecasts has not

been examined in cross-sectional tests of share valuation models.

The market is composed of a large number of market participants, investors on the
aggregate. Past financial statements of listed firms provide a major source of data for
the market participants. Presumably, these past time series data are utilized to forecast
future years’ realizations of the earnings series of interest, most notably of the net
income series. The market might focus only on the most recent single realization of the
net income series, and use this figure as the forecast for each future period (random
walk forecast). Alternatively, the mean of a number of past realizations could be
calculated as an forecast for future realizations (mean reverting forecast). Still, the
market might use some other weighing procedure. Presumably, recent observations
might be more heavily weighted than very old realizations. (Exponential smoothing
methods are examples of such procedures.)?> The main problem of this study can be
stated as: What basic time series forecast model for future annual net income

realizations can best explain the market valuations of common stocks?

The classic article by Ball & Watts (1972) was followed by numerous studies
examining the time series behavior of accounting income numbers (e.g. Albrecht et al.
1977; Watts & Leftwich 1977; Whittred 1978; Ball & Watts 1979; Caird & Emanuel
1981; Kinnunen 1991). A widely accepted view that has emerged from these studies is
that the behavior of the annual income series can be characterized, at least on average,
as a submartingale (random walk with or without a drift component) or some similar

process.

There nevertheless exist findings that either oppose the random walk evidence or
suggest that the strict random walk interpretation should be modified. Beaver (1970)
found that the behavior of earnings, deflated by market or book value of equity, could

1 This is stressed e.g. by Lev (1974: 109-132) and Foster (1986: 212).
2 Each of these forecasts might be also be adjusted by a growth or drift term, possibly extrapolated from
the past time series.
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be characterized by a moving average model, where the underlying process is mean
reverting.3 Focusing on undeflated accrual earnings per share series, Salamon & Smith
(1977) observed that optimal coefficients in exponential smoothing models for indi-
vidual firms were widely scattered, suggesting diversity in time series characteristics
across firms. Brooks & Buckmaster (1980), Beaver et al. (1980), and Freeman et al.
(1982) find that extreme earnings changes are likely followed by non-random walk
behavior. Forecasting accuracy tests in Suvas (1996 a) found several time series models
statistically significantly outperforming the accuracy of random walk forecasts at the net

income level 4

In empirical tests of theoretical share valuation models, the statistical models typically
contain at least an earnings (sometimes a dividend), a risk, and a growth variable. The
specification of the earnings variable varies across previous studies. For example, Tse
(1986) uses most recent accounting earnings (implying a random walk forecast for
earnings), whereas Litzenberger & Rao (1971) and Bowen (1979) use a seven year
average of the ratio earnings to book value of equity of the previous period (i.e., a mean
reverting forecast for the ratio). Alternative forecast specifications are not examined in
these studies.

2. The Theoretical Equity Valuation Model

Probably the most widely tested theoretical valuation model is the finite horizon growth
potential model by Litzenberger & Rao (hereafter LR) (1971).° Studies utilizing the LR
theoretical background include Higgins (1974), Foster (1977), Bowen (1981), Daley
(1984) and Tse (1986). In the LR (1971) model, the current market value of equity is

expressed as:

3 Still, Albrecht, Lookabill & McKeown (1977) found random walk adequate to describe the process
generating deflated earnings. Earnings were deflated by the stockholders’ equity of the previous period.

4 In the long-run (five year horizon) forecasting accuracy test, the smallest average forecast error for the
net income series of Finnish listed firms was provided by the exponential smoothing model with a low
smoothing coefficient (0.3), having more affinity to mean reversion than to random walk. It outperformed
random walk statistically significantly (at the 0.0001 level.) Mean reverting models that wete included in
the tests were also significantly (at the 0.01 level) superior to random walk.

5 A similar model was expressed by McDonald (1971). The LR and McDonald models are influenced by
the earlier models developed by Miller & Modigliani (1961, 1966).
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where
E, = the expected value of earnings (in the absence of any new investments that

expect to earn in excess (or less than) the required rate of return on equity)
R, = the risk-free rate

b = (R,-R r)/ o(R,,), where R, represents the expected rate of return on the
market, and o(R,,) is the standard deviation of the market portfolio

r. = correlation coefficient between the rate of return on security i and the rate
of return on the market portfolio
Sg = standard deviation of the rate of return on security i

G; = net present value of future earnings growth
The current net present value of future earnings growth, G;, is approximated by LR as

G,=

i

AB, (r, -R,)]T, @

R,(1+R,)

where AB; is the expected dollar amount of equity investment for firm i during the
current year, m; is the expected rate of return to equity on new investment, and R;
represents the required return on an equity share. After T years, m; is assumed to equal
R,

i

3. The Statistical Model

The LR theoretical model has been tested extensively using a variety of specifications.
To remove or reduce heteroscedasticity, both sides of the valuation equation are
generally expressed in a deflated form. In this study, we also rely on the LR theoretical
model. The empirical version that is tested in cross-sectional regressions is stated as
follows:

Y

= = Bo + BiNITA; + B,RISK; + B;GROWTH ; + 3)

1
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The dependent variable is the market value of equity as of March 31, V,, deflated by the
book value of total assets, 74, at the end of the most recent accounting period.® The

independent variables are:

NITA; = the expected value of the net income (earnings after interest and taxes)
to beginning of period book value of total assets ratio = E[NI; ,,/T4; ]

RISK; = r,,0(NI; /TA; ). Here r;, represents the correlation between the rate of
return on book value equity of firm i (i.e., NI; /BV; ) and the rate of
return on the market portfolio (R,,), and o(NI; /T4; ) is the standard
deviation of the rate of return on (beginning of period) book value of
total assets’

GROWTH; = the mean of up to eight past realizations of the ratio (BV;, -
BV, 1)/TA, ., (change in the book value of equity divided by
the book value of total assets at the start of the period)?

u; = error term

In addition, the following simplified model containing only the earnings expectation

variable is tested cross-sectionally:

6 The cross-section date being the end of March in year #+1, observations with accounting periods ending
prior to the start of November in year ¢, or after the end of February in year t+1 are discarded from the
tests.

7 The length of the horizon used in calculating r,, and o(NI, /(TA,,_))) depends on data availability. Up to
nine most recent observations are generally used. Since the first three observations for each firm are
excluded from the cross-sections, the minimum number of past observations used in calculating the RISK,
variable is four. (Instead of dropping the first observation in the series, it is approximated as NI, (T4, ).)

8 The growth effect (equation (2)) of the theoretical model can be broken in two terms: ABLT/[R(1 + R))]
and -AB,T/(1 + R). Deflating by total assets the terms become ABmT/[R(1 + R)(TA)] and -ABT/[(1 +
R)(T4)]. This would allow estimation of coefficients for variables ABx/(T4;) and AB/(T4)). (Tse (1986)
uses such a division, deflating by the book value of equity.) The former variable represents growth
multiplied by profitability while the second is a pure growth variable. This would, at least in principle,
allow to isolate the effect of pure expansion that is not accompanied by a rate of return in excess of the
cost of capital (which theoretically should not add value) from profitable growth (that should increase
value). Alternative versions of such a division were initially examined. Unfortunately, the latter term
typically had an unexpected positive sign (being often significant). A great number of reasons might have
contributed to this feature, including effects abstracted from the theoretical model (e.g. inflation effects,
personal taxation, bankruptey risk, differences across the average life spans of capital expenditures across
firms), firm specific features that the statistical model is unable to catch (differences among required rates
of return R,, different horizons for growth potential 7), investor behavior (love of expansion, or inability
to properly discern growth potential from mere expansion), or defects in model specification or
measurement of variables.
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% = ﬁo +ﬁ1NITA[ + UY; (4)
i

4. Alternative Time Series Forecasts for the Earnings Variable

The main objective of this study is to find evidence on how the market forms
expectations for future earnings of firms. For this end, alternative versions of the
earnings expectation variable NITA; are tested in the yearly cross-sections. The
competing forecasts, calculated from the past realizations of net income to beginning-
of-period total assets, are random walk (RW), the mean of seven most recent
observations (ME7), and various “single exponential smoothing” forecasts with

smoothing coefficients ranging from 0 to 0.90 with increments of 0.10.

A single exponential smoothing model has one smoothing parameter (o) and the

following general form:
E(Xy,) = X, + (1 - 0)E(X)). ©)

When o = 1.00, the model yields a pure random walk forecast. (Then the forecasted
value E(X,,,) is equal to the most recent realized observation X}). At the other extreme,
o = 0 gives a mean reverting constant process expectation. (In this case the forecast will
be equal to the initial value of the series.)® Intermediate smoothing coefficients produce
forecasts that are mixtures of mean reversion and random walk, letting the most recent

observation have various degrees of impact on the forecast.!0

The alternative time series forecast formulations are summarized in Table 1, where
E(X,.,) is equivalent to E(Net Income,, ,/Total Assets,). If the market forms expectations

according to random walk forecasts, then the random walk-based model should

9 In this study, the initial value is the mean of the first two observations in each series. This initialization
procedure should to some extent reduce the impact of the first observations in the series. The initial value
has a quite far lasting influential effect on the later years’ forecasts when the smoothing o is low.

10 Brooks & Buckmaster (1980) consider an exponential smoothing model as random walk (with or
without a drift) if the smoothing coefficient exceeds 0.80 (o > 0.80), and as a constant or mean reverting
process if o = 0.20. Intermediate coefficients 0.20 < o < 0.80 indicate a moving average or higher than
first order autoregressive process.
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consistently possess higher explanatory power (measured by adjusted R2) than any of

the competing versions.

Table 1.  Abbreviations and specifications of the competing time series models that
generate the forecasts for NITA;. The first observation for each firm comes
from period #=1.

Exponential smoothing models: E(X,.,) = oX,+ (1 - a)E(X))

ESO a =0.00 ES5 o =0.50
ESI a=0.10 ES6 a =0.60
ES2 a=0.20 ES7 a=10.70
ES3 a=0.30 ES8 o =0.80
ES4 o =0.40 ES9 a=0.90

Random walk: E(X,,) =X,
RW=ESI0 witha =1.00
Equally weighted moving average of past seven observations: E(X,,,) = U,

ME7 where .,y = sum(X,,..., X, 5)/7

5. Data

The data contain financial statement information from accounting years 1974-1994, and
stock price information from calendar years 1979-1995 of most listed non-financial
Finnish corporations.!! The numerator of the dependent variable is the market value of
equity at the end of March, and is obtained by multiplying the number of outstanding
shares by the market price of the share quoted at the Helsinki Stock Exchange (HeSE).
The net income figures are obtained by making the major corrections suggested by the
Finnish Committee for Corporate Analysis (CCA). These corrections are the elimination

of non-cash increases or decreases in the inventory reserve or in other reserves, and

11 This long range for financial statement data is obtained by utilizing two data bases. The first data base
contains years 1974-1989, and the second one cover years 1984-1995. The first data are used for the
1979-1989 cross-sections (the earlier years being utilized in calculation of the independent variables). The
1990-1995 cross-sections are from the second data base (data from 1984 on being used in calculation of
the regressors). The year 1987-1989 regressions were also run using the latter data base, yielding highly
similar results than are those reported here. Therefore, no material effect resulted from the shift to the
second data base in year 1990.
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applying of CCA suggested methods of depreciation.!? Extraordinary income and
expense items are excluded in calculating the corrected net income figures. At least four
consecutive financial statements immediately preceding the cross-section are required

for an observation to qualify for estimation.!3

The time span of the data covers a variety of economic conditions, including the bull
stock market in the 80’s (especially years 1983 and 1986-1988), and the exceptionally
deep depression of 1990-1993 that was accompanied with negative means of the year
1992 and 1993 net income figures in the data.

6. Results

Table 2 summarizes the explanatory powers of the 12 competing versions of the one-
variable model (equation (4)) in the yearly cross-sectional regressions. Corresponding
figures for the three-variable model (equation (3)) are presented in Table 3. For each
year, the exponential smoothing model with highest explanatory power is highlighted by
underlining the figure. (Random walk, having an a of 1, is also considered belonging to
the exponential smoothing model category.) In case ME?7 yields the highest explanatory
power of all models considered, that figure is also emphasized by underlining. Yearly
means of the dependent variable, the most recent realized net income to beginning-of-
period total assets ratio, the risk and growth variables plus the market return are also
shown in the two tables.14

The one-variable results in Table 2 indicate a tendency for optimal forecasts (those with
highest adjusted R?) to concentrate in the lower o region. These models can be
classified as either mean reverting models or mixed models (mixtures of random walk
and mean reversion) with a closer affinity to mean reversion than to random walk. The

three-variable model results are similar, except that the tendency to low smoothing

12 The two relevant CCA suggested depreciation methods are depreciations according to plan (the recom-
mended method when possible), and maximum depreciations permitted by the Business Tax Law. The
latter method has been the rule prior to 90’s. Reporting depreciations according to plan has become
mandatory in 1995. In anticipation of this, most firms adopted reporting these figures a few years earlier.
Therefore, most observations from the 90°s are based on depreciations according to plan.

13 From 590 initial observations, 39 were discarded as outliers or exceptional.

14 Market return is calculated as the rate of change in market index from March 31 of the preceding year
to March 31 of the cross-section year.
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coefficients is not quite as clear cut. This evidence nevertheless clearly suggests that, in
general, the market does not use random walk forecasts for corporate earnings in

determination of the market prices of shares.

Interestingly, there are two occurrences where random walk works very well. These are
the year 1993 and 1994 cross-sections. Both cases are from the early recovery phase
after the exceptionally deep recession, suggesting that the optimal forecast may depend
on the phase of the business cycle.!5

15 In the early phase of the recovery, the market obviously could anticipate that some industries would
soon be in good condition again, while some other lines of business would remain stuck with difficulties.
(In this particular case, the construction, real estate and hardware firms were among those that were hit
especially hard, and at the time of writing this paper, these lines of business are still in a state of crisis). In
the beginning of recovery, the low-o. models cannot react quickly. Now the high-a models or RW provide
forecasts that are better consistent with the long-run earnings prospects of the firms, as they can
differentiate firms that are going back to “normal” from those that are expected to have permanent or long
lasting earnings difficulties. This advantage of RW probably will not last long, however, as the medium
and low-o models become soon back to form and will be again, on the average, more consistent with
market’s long-run earnings forecasts than RW. (The results for year 1995 are indicative of a return back
towards lower optimal smoothing coefficients.)
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Table 4. Optimal models in yearly cross-sections.
£ EY 7oy £
N = Bo+ By NITA; +u; o =By + By NITA; + By RISK,; + B;GROWTH ; +y;
i 1
NITA NITA
Iﬁe{zear version P B;  Adj.R? version B, B4 B, B; Adj
1979 ES5 0.16™* 1.04***320 ES4 0.15"** 0.82** 0.42 0.33.294
(12.19) (4.07) (7.60) (2.08) (0.72) (0.73)
1980 ME7 0.15"** 1.53***.476 ES2 0.12*** 1.22"** 024  0.71.497
(12.23) (5.65) (6.95) (3.31) (0.61) (1.67)
1981 ME7 0.12*** 1.18***312 ME7 0.11*** 1.09*** 0.28 0.27.290
(11.17) (4.05) (6.02) (3.31) (0.75) (0.65)
1982 ME7 0.15*** 1.53***.314 ME7 0.13*** 1.36"** 0.39 0.64.297
(10.92) (4.13) (4.40) (3.20) (0.56) (0.99)
1983 ME7 0.17*** 2.06***.379 ME7 0.11*** 1.43** 0.80 1.53*.409
(9.83) (4.80) (2.91) (2.69) (0.77) (1.79)
1984 ME7 0.23*** 4.61***.607 ME7 0.19** 4.14***-0.07  0.97.586
(7.33) (7.42) (2.65) (3.90) (0.03) (0.56)
1985 ES2 0.17*** 4.98"**.570 ES3 0.10"% 3.76***-2.64 2.00%.594
(5.13) (7.17) (1.80) (3.81) (1.35) (1.81)
1986 ES2 0.18"* 4.67***.526 ES2 0.08 2.77"* -0.11  2.63"*.581
(5.38) (5.95) (1.58) (2.48) (0.05) (2.37)
1987 ES5 0.32*** 3.94***.369 ES6 0.23* 201 -0.21 2.44.354
(7.00) (4.10) (2.58) (1.20) (0.08) (1.28)
1988 ES4 0.38™* 5.05***.336 ES4 0.52"** 8.89*** 0.07 -4.12.345
(5.80) (3.76) (4.54) (3.09) (0.02) (1.53)
1989 ES5 0.40™** 3.34***.325 ES7 0.33*** 2.56"**-1.53 0.99.320
(8.32) (4.05) (4.20) (3.86) (0.63) (1.27)
1990 ES1 0.23*** 3.69***.230 ES1 0.17** 3.26* -2.21 0.84.203
(4.22) (2.91) (2.11) (2.01) (0.86) (0.92)
1991 ES2 0.15*** 3.17***.281 ES8 0.18"** 2.15** 2.08 0.39.269
(3.94) (3.28) (3.73) (2.30) (0.91) (0.49)
1992 ES3 0.17"** 2.95***.389 ES5 0.16™** 2.44*** 3.62** 0.20.500
(8.88) (4.23) (4.20) (3.81) (2.61) (0.35)
1993 RW 0.32*** 2.42***.559 RW 0.30"** 2.33*** 2.91* -0.26.582
(14.34) (5.93) (5.42) (4.42) (1.86) (0.28)
1994 RW 0.42*** 6.47"**.535 RW 0.44*** 6.33"** 1.53 -0.54.509
(10.88) (6.05) (6.83) (3.72) (0.47) (0.35)
1995 ES6 0.29"** 3.68"**.428 ES6 0.28"** 3.64***-0.45 0.34.399
(10.91) (5.36) (7.28) (4.39) (0.30) (0.39)
Absolute es paren
*: Si ca lina led test.
Si ca lina led test.

sk ook

Si

ca lina

led test.
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Table 4 reports the estimated coefficients and significance levels for those models that
proved to possess the highest explanatory power in yearly cross-sections.!6 The
intercept and the earnings expectations variable are always significant in the one-
variable models at least at the 0.01 level, with expected signs. As for the three-variable
model, the earnings variable always has the expected positive sign and is nearly always
significant. The risk variable works very poorly, as there is no evidence of the expected
negative relationship between risk and value. In the two cases when the risk variable is
significant, it has the unexpected sign. The growth variable usually has the expected

positive sign but is only seldom significant.

Due to limited number of yearly observations, additional regressions were run with all
yearly observations pooled.!” These results are summarized in Table 5. High
significance of the earnings variable is confirmed again, and the best fit is obtained
using exponential smoothing forecasts with o = 0.30 in the one-variable case and with o
= 0.40 in the three-variable case. These optimal coefficients are consistent with the
features that were observed in the yearly regressions. The risk variable remains
insignificant, whereas the growth variable now emerges highly significant with the

expected sign.18

In both yearly and pooled regressions, the reciprocals of estimated coefficients for the
earnings expectations variables in the three-variable models are too high to be
reasonable approximations for the risk-free rate that they should represent. The
reciprocal of B; should approximate the average cost of equity capital in the one-
variable version. These estimated coefficients are also quite low, and one would have
anticipated that the earnings coefficients in the three-variable models would have

usually been higher than those in the one-variable version, but this is not the case.

16 Reporting is restricted to these “optimal” models for parsimony.

17 The models were estimated using dummy variables for years 1980-1995. The signs and coefficients of
these yearly dummies are not reported for brevity.

18 For reasons described earlier (see footnote 8), the growth variable specification is a very crude one.
Whether the market merely loves expansion, or really values opportunities to invest funds for projects
that are expected to earn in excess of the cost of capital, remains unfortunately without evidence.
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Table 5. Pooled data results (years 1979-1995 combined). 551 observations.

A. Adjusted R? statistics

Model: % = By + B NITA; +y;

]

ESO ESI ES2 ES3 ES4 ES5 ES6 ES7 ES8 ES9 RW ME7

345 466 524 535 .532 .523 513 .500 487 473 459 486

Model: % =By + By NITA; + B, RISK; + B;GROWTH ; +u;
;

ESO ESI ES2 ES3 ES4 ES5 ES6 ES7 ES8 ES9 RW ME7

459 506 .535 .544 .545 544 541 537 531 526 .519  .505

B. Optimal pooled models.

% = ﬁo +ﬁ1NITAi +U; % = ﬁo +ﬂ1NITAi +ﬁ2RISKi +ﬁ3GROWTHl +u,-
NITA NITA
version f3, B, Adj. R?2 version B, B, Bs Adj. R2
ES3  0.14"** 3.30***.535 ES4  0.12*** 2.58***-0.31  1.02***.545
(5.28) (16.72) (4.12) (11.03) (0.78) (4.12)

Absolute values of /-statistics in parentheses.
Significant at the .10 level in a two-tailed test.
Significant at the .05 level in a two-tailed test.
Significant at the .01 level in a two-tailed test.
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7. Concluding Remarks

The theoretical model abstracts from the possibility of bankruptcy. When the expected
net income is negative (as was typical for the year 1992 and 1993 RW-based forecasts),
the theoretical model predicts that the market value of equity is negative. (With the
expected negative effect of risk, the model predicts a negative equity value even for
small positive earnings levels.) Of course, the value of equity cannot become negative
due to limited liability. From this follows that the true relationship between market
value and expected earnings is not a linear one.!® Thus, the theoretical model cannot
properly handle situations when expected earnings are very low (i.e., when the
probability of bankruptcy is non-trivial).

Note that the theoretical model (1) predicts that the estimated intercepts would be
statistically indistinguishable from zero. Yet, all yearly estimated intercepts for the
optimal models are positive and practically always significantly different from zero
(being each time significant at the 0.01 level in the optimal one-variable versions.) As a
test of linearity, the yearly observations were sorted by increasing order of the
dependent variable, and the Durbin-Watson statistic was calculated for the residuals
each year. The test results were similar for the competing versions. For example, with
RW-based forecasts in the three-variable model, the null hypothesis of no positive
autocorrelation was rejected at the 0.05 level in 14 out of the 17 yearly regressions,
being inconclusive in the remaining three. The corresponding results by earnings
variable ES2 were 15/17, with inconclusive results in two yearly regressions. A likely
consequence of this non-linear relationship is that the coefficients of the earnings
variables are biased downward, causing the reciprocals of these coefficients to be poor
proxies for the risk-free rate or cost of capital. Poor empirical performance of the
growth and especially of the risk variable in this study, and in empirical tests of
valuation models in general, may also be caused by this non-linear relationship. This
emphasizes the importance of developing testing methods that can deal with valuation
of high risk/low earnings firms.

As for the main issue of this paper, consistency of alternative time series forecasts with
the market valuation of shares, this evidence of Finnish market valuations from years
1979-1990 suggest the conclusion that the market does not rely on the random walk

19 See Scott (1976), Chen (1978) and Suvas (1996 b) for theoretical models where the bankruptcy
probability is an integral part of the valuation equation.
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model in evaluating long-run earnings prospects of firms. Of the competing alternatives
considered in this study, the best explanatory power is found, in general, for earnings
expectation variables obtained using exponential smoothing forecasts that can be
classified as mixed models (mixtures of random walk and mean reversion). The optimal
smoothing coefficient is around 0.30 or 0.40 in pooled data regressions, implying
somewhat closer affinity to mean reversion than to random walk. Yet it appears that the
optimal coefficient depends on the phase of the business cycle. This suggests that
combining macroeconomic variables with past accounting time series could result in
earnings expectations variables that still better reflect market forecasts on the long-run

earnings prospects of firms.
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Purpose — This paper studies multifocused global manufacturing strategies under the
influence of China effect taking the dynamic, complex and situational business
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service technology for global high dynamic and complex business. Global sourcing in
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competitiveness.
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1. Introduction

With the impact from low cost labor markets from Asian countries, traditional manu-
facturing is moving from Europe to Asia. This new “China effect” influences the
business and manufacturing strategies within many different business areas. For
example, Kauppalehti Optio (2005) shows the fast growing trade between China and
Finland, which in 2004 was valued to 5.5 billion dollars, as compared to 0.5 billion in
the 1980’s. The Finnish institutions and corporations have about 200 posts in China.
The China effect shows bigger impact and influence to Western enterprises than ever
before. Likewise, the China effect as it is currently understood as a macro phenomenon
of impact from low cost countries, does not consist of only business with China but also
with all other corresponding industrial business relationships e.g. to Russia, the new EU
countries (Slovakia, Poland, Baltic Countries etc), Brazil, and to other Asian countries

like India.

Concepts for global manufacturing strategies:
The main concepts, as used in this paper, are the following:
Outsourcing: a part of the functions and/or resources of an organization are
transferred to be taken care of by a service provider outside the organization.
Insourcing: opposite to outsourcing.
Global sourcing: an organization is purchasing services from just the right place at just
the right prize (not necessarily only from countries having lower labor costs).
Off-shoring: To transfer functions and/or resources from a country having higher
labor costs to a far away country with lower labor costs (e.g. transferring manufacturing
from Finland to China, or transferring them just to the opposite direction, e.g.
transferring R&D from China to Finland).
Near-shoring: To transfer functions and/or resources from a country having higher
labor costs to a close-to country with lower labor costs (e.g. transferring manufacturing
from Finland to Estonia, or transferring them just to the opposite direction, e.g.

transferring R&D from Estonia to Finland).
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The objective of this explorative study is to describe the mechanisms and to create
preliminary normative models by answering three research questions:

1. What kind of competitive business and manufacturing strategies do different,
high- performing Western companies utilize to design their operations in dynamic,
situational and complex conditions of the China effect?

2. How are these strategic plans analyzed and implemented in the case companies?
The research task is to find out the differences between manufacturing strategies and/or
technology levels, and collaboration levels etc the China effect influence.

3. What kind of assets and resources would a technologically intensive country need
to create and utilize these strategies? And what kind of requirements does this place for

the human resources (engineers)?

To make our analysis more valuable and useful, we must take into account how the
“China effect” will influence the manufacturing strategies. Manufacturing strategies

have been changing from focused, in the 1970’s, to multi-focused (Takala 2002).

2. Up-to-date theories for the implementation of business and manufacturing

strategies

According to Porter (1985), the only competitive global business strategies would be
based on differentiation by unique specialization by quality or product or service
technology or cost leadership. These, evidently, are also the strategic competitive
weapons against the China effect. Barney et al (2001) suggest sustainable competitive
advantage as a resource-based strategy, which evidently is a very powerful business
strategy today. Takala (1997) states that most high performance organizations (HPOs)
have had systematic and long-term development activities for more than 10 previous
years to improve their competitiveness. For quickly changing business conditions,
Bradley et al (1998) and Markides (2000) developed dynamic business strategies basing

them on the sense-and-respond thinking.
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Heikkild (2004) shows that market forces are the most important motives in foreign
production investments. Big developing countries like China, India, Russia and Brazil
are continuously making stronger connections to global markets, causing growth in
their production statistics. The case study in Finland, Germany, Sweden, Japan and US
— trying to find out what is the strategical role of production in globally operating
companies, by comparing what business strategies lead to certain production strategies
— shows that there are no remarkable differences in business or production goals
between these countries. Up to 25% of the surveyed companies consider their own
production to be critical for them, whereas 10% state that it is not important.
Operational agility is a multidimensional matter, in which the success may demand
several equally important production goals, as Takala (2002) claims in his previous
publications about multi-focused strategies. Operational agility requires typically the
companies to conduct their own production, and supports mostly specializing strategies
that are based on quality and special features of the product or services related to it.
Know-how in production technology, in all forms, is a remarkable factor to agility as
well. When competing with low price, volumes and input costs are most critical, but on
the production level it is hard to affect these factors because this kind of decisions are

made on business level.

Technology is understood as know-how (human competence), a relevant part of
resource based strategy, including all types of assets and resources, or strategic

networking (collaborations by using partnerships (Braun, 1998; Takala, 1997)).

Madu et al. (1996) introduced the concept of strategic groups for different
technology and collaboration levels. The idea has been modified by the authors by
adding the typical development route of global industries to be later considered when
studying the influences of China effect (Figure 1). The main idea is that in global
markets, when a company starts export activities, it has to move cautiously from being
a technology specialist to selling commodity products, from that further to a
collaboration partner, and finally to problem solver especially in technologically

intensive countries such as Finland or Sweden. It is not typically possible to move from
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a technology specialist position directly to a problem solver role, even though that

would be desirable.

The Indian Express (2005) published an article about a study criticizing the arguments
that US would have lost its technological edge, an argument of anti-offshoring lobbies:
"The debate over outsourcing has moved from American City Halls to engineering
colleges in India. A new report released by Duke University (...) has argued instead,
that the quality of engineers coming out of India — and China — is not really

comparable with those graduating from US colleges. (....) study classifies engineers as

High

Technology Level

Low

Low Collaboration Level High

Figure 1. Development route for global industries (modified from Madu et al (1996)).

“dynamic” or having “high-level problem solving (skills) using scientific knowledge”,
or “transactional”’, implying the person may have engineering fundamentals but not the
experience of expertise to apply this knowledge to larger problems (e.g. to projects).
While dynamic engineers thrive in teams, work well across international borders, have
strong interpersonal skills, and are capable of translating technical engineering jargon
into common diction, the transactional lot is typically responsible for rote and repetitive
tasks in the workforce. The dynamic engineers can lead innovation and typically have
four-year degrees, but the transactional subset, have associate, technician or diploma

awards rather than a bachelor’s degree.”
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A manufacturing strategy based on a business strategy includes three objectives: compe-
titive priorities, manufacturing objectives and action plans. In the first phase competi-
tive priorities are defined, they should answer what the manufacturing strategy function
should achieve regarding to cost, quality, flexibility and delivery in order to support the
business strategy effectively. In the second phase manufacturing objectives are
determined on the base of the competitive priorities. Manufacturing objectives have
relative emphasis on performance measures that are related with cost, time, and quality.
In the third phase manufacturing objectives are used to result action plan. In action plan
it is described possible improvement programs and recognizing its expected effects on
specific operating objectives. Process model of manufacturing strategy can be seen in

Figure 2.

Business strategy
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Business performance

Figure 2. A process model of manufacturing strategy (Kim et al. 1996).

A very challenging example of holistic and multifocused manufacturing strategies,
based on business goals is Responsiveness, Agility and Leanness (RAL) model shown
in Figure 3. RAL has basically been created for understanding the success factors of
logistics, but it is relevant for all operations strategies and operations management, thus
for manufacturing strategies as well. The main dimensions of RAL are R=
responsiveness; "speed by which the system satisfies unanticipated requirements"”, A=
agility; "speed by which the system adapts to the optimal cost structure", and L=

leanness; "minimizes waste in all resources and activities".
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Quality

Leanness

(L)

Responsiveness

(R)

Flexibility
(¥)

Time Agility Costs
(A) -

Figure 3. The RAL model (Takala 2002).

Flexibility, as the focused core concept, means product mix, volatility in conditions
(changes in volumes), complexity (technology level, number of modules and modularity

and life cycle flexibilities.

Phusavat et al. (2005) carried out comparative case studies related to outsourcing
especially in manufacturing strategies between Finland and Thailand. The RAL model,
with fast learning requirements for innovative adaptation (shown also by Bogan et al
(1994)), could be utilized in both the countries. Quite big differences could be found out
in manufacturing practices: e.g. closer quality (innovations), flexibility and even time-
based partnerships in Finland, and systematic efforts especially for higher cost effec-

tiveness in Thailand.

3. Methodology and sample

Situational case studies, under dynamic business conditions, can effectively be carried
out by building inductively new theories by hermeneutic case study research
(Eisenhardt, 1989). These mostly qualitative case studies can be realized in a reliable

way by using Sykes (1991) idea about “careful documentation” of the cases.
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The Analytical Hierarchy Process method (AHP) was employed for analysis in the case
studies. Rangone (1996) has illustrated the use of the AHP model in solving strategic
problems in organizations, by informational examples how to implement AHP model in
practice. The AHP is a decision making tool to help people set priorities and make the
best decision when both qualitative and quantitative aspects of a decision need to be
considered. It is also a comprehensive, logical and structural framework, which allows
the understanding of complex decisions by decomposing the problem in a hierarchical
structure. The AHP helps decision makers to arrive at the best decision, and provides a
clear rationale that it is indeed the best. The incorporation of all relevant decision
criteria, and their pair-wise comparison, allows the decision maker to determine the
trade-offs among objectives. Such multi-criteria decision problems are typical for

manufacturing strategy and R&D project selections.

The application of the AHP approach explicitly recognizes and incorporates the
knowledge and expertise of the participants in the priority setting process, by making
use of their subjective judgments, a particularly important feature for decisions to be
made on a poor information base. However, AHP also integrates objectively measured
information (e.g., yields) where this information is available. The AHP is based on three
principles:

1. Decomposition of the decision problem,

2. Comparative judgment of the elements, and

3. Synthesis of the priorities.

The first step is to structure the decision problem in a hierarchy (as depicted in Figure
4). The goal of the decision, such as "Optimal Allocation of Research Resources", is at
the top level of the hierarchy. The next level consists of the criteria relevant for this goal
and at the bottom level are the alternatives (for example research projects) to be

evaluated.

The second step is the comparison of the alternatives and the criteria. They are

compared in pairs with respect to each element of the next higher level. For this relative
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comparison, the fundamental scale of Table I can be used. It allows expressing the

comparisons in verbal terms that are then translated in the corresponding numbers.

GOAL

Criteria 1 Criteria 2 Criteria 3 Criteria 4

ect 2 Project 3

Figure 4. The decision problem in a hierarchy.

The last step is connecting the comparisons to get the priorities of the alternatives with
respect to each criterion and the weights of each criterion with respect to the goal. The
local priorities are then multiplied by the weights of the respective criterion. The results

are summed up to get the overall priority of each alternative.

Table 1. A fundamental scale for pair wise comparisons.

Verbal scale Numerical
values

Equally important, likely or preferred 1

Moderately more important, likely or 3

preferred

Strongly more important, likely or 5

preferred

Very strongly more important, likely or 7

preferred

Extremely more important, likely or 9

preferred

Intermediate values to reflect 2.4,6,8

compromise

According to an expert interview with Phusavat (Takala, 2006), the firms investing in
China can be categorized at least into three different groups. The first category (I) is the
firms that have their product development and design (R&D), and production offshore,
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but have their distribution and retail in China, expecting to have more Chinese buyers.
The second category (II) represents the firms that have their R&D off-shore but their
production, distribution and retail in China. The last category (III) focuses on the firms
that have their production in China (to take advantages of lower labor costs) but sell

products elsewhere (thus not focusing only on Chinese clients).

Sample

This study compares the competitive priorities of manufacturing strategies of a small
amount of different, ideal typical western companies (in this sample represented by four
companies with their main seats in Finland) with some international comparisons and
one longitudinal case study for benchmarking, to show the other companies the route
for developments. All these companies are in some way affected by this China effect
and are selected to resemble the ideal types that were studied by Madu et al (1996).
Company A, a medium-sized company, produces high tech products within electrical
power engineering. The other three are small companies. Company B represents high
tech software business, company C medium tech traditional mechanical engineering
works and company D low tech industry manufacturing special types of clothes. All
case studies have been conducted with AHP methodology. The case studies in the
companies have been carried out by the students of course Corporate Strategy Planning
/ manufacturing strategies at University of Vaasa by using RBL principle (see
acknowledgment). The main criteria and sub criteria prepared in the questionnaires for
interviews have been defined by the students who have good knowledge about the
operation of the case companies, i.e. some of them are working or have been working
there in the management group. The interviewees are the decision makers in the case
companies, and the number of them is depended the size of case company. From same
case company the inconsistent results are left out. The case companies and studies are

clarified in more details in Chapters 4, 5, 6 and 7.
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4. High Tech medium business strategies (Company A) under the influence of

China effect

The business of Company A is based on a quite high technology and modular
specification for gaining flexibility e.g. in global deliveries of main component supplies
of wind power plants in dynamic business conditions. The main business areas are
power and automation technologies and it is a leader in these areas. The case company
manufactures low voltage motors in six countries, in some since about 100 years ago:
Finland, Sweden, Spain, Italy, India and China. In the year 2003 the revenues in the
case unit were 132M EUR, amount of employees was 615 and there were manufactured

37 870 pieces of motors.

The main focus of the company is to be a fast and reliable provider for the products and
services according to customer’s needs. It is important to reach both competitiveness in
the networked world and the results defined by the shareholders. One main factor in this
work is skilled personnel. The company also follows the principles of sustainable
development. For the case factory, there are several other important considerations in
addition to above basic principles of strategies. These are e.g. flexibility according to

customer needs, delivery promptness, quality of the products, etc. (Figure 5).

According to the analysis of data from the questionnaires answered by this company’s
management, we find that the production manager emphasizes customer focus more
than the representatives from other functions. The engineering manager thinks that
quality is most important, but the marketing manager seems to focus much less on
quality than the others. The marketing manager thinks that customer focus is the most
important which is logical from his point of view. The production manager emphasizes
that still more. Through the data analysis, for this high tech and mature company,
product quality and customer focus are the most important factors in manufacturing

strategies.

To increase the market shares, the company has founded one of its affiliates in Beijing

in 1979 and began to enter the Chinese market. In China, it has been able to maintain its
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high product quality available in other countries. At the same time, it has set a
technology center in China to consolidate its local market share. As the CEO stated, the
sales in the China market ranked third in the world only behind the USA and Germany,
and he believes that during the next five years the Chinese market will become the
biggest market in the world. Just because of the huge market in China, to enter Chinese
market and maintain a share there is no doubt central for the company’s strategy. To
increase the Chinese market shares, its branch company in China, a joint venture, has
made the following plans for the next years: firstly, to maintain the growth rate of 20%
per year at least before 2008, and secondly, to increase the investments. From now to
2008, it will add another 100 million US dollars in new product lines and new factories
in China. Furthermore, it plans to buy the raw materials in local market instead of from
European market as before which way will reduce cost greatly. It also plans to establish
the research centre in Beijing, aiming at enhancing its innovation ability and meet the
local customers’ needs optimally. Finally, the unit plans to cultivate local human
resources, leading to an increase in the quality of product and service and at the same

time reduce the cost.

From the above analysis, we conclude that the big market in China attracted this
multinational enterprise and for better adoption to the Chinese market it has changed
some strategies such as the adopting of new materials resources and local providers,
moving from only final assembly in China to the new style of maximizing the
utilization of local providers and subcontractors, using not only low cost local labor but
also low cost local material, adopting the Chinese enterprise standards to meet the
international standards, etc. But as a company famous with its high product quality, it
stresses its quality in China as well. This is solved by studying the Chinese quality

management system and applying the same standards in quality control.

The answers to the first two research questions would therefore evidently be to
dynamically multifocus and specialize by quality and customer focus in a global high
dynamic and complex business. Global sourcing in purchasing is also used effectively

for cost and productivity competitiveness. The third research question, about human
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resources, is answered as having and training every day more dynamic engineers,

especially in industrial engineering and management.

5. High Tech small business strategies (Company B) under influence of

China effect

Company B is as a subcontracting supplier comparable to category III as investor in
China. This business is based on high technology and modularity, e.g. in subcontracting
deliveries in dynamic and complex business conditions with more and more globally

active clients.

Company B which represents high tech software subcontracting business was founded
1999. It has 8 main big, international customers, and it only employs 31 highly skilled
experts. It acts as a partner of internationally operating industrial companies, which
means that this company knows the technology and develops itself quickly. It has the
ability to provide independent information technology services and carry out entire
product development and delivery design projects. Its design services consist of
software subcontracting, electronics and software design, SMS/MMS-service platform
and electrical gateways. This company is mainly focusing on industrial software techno-
logy and software subcontracting and makes customer specific software, electronic
design and software projects. The company values are operational excellence, product
leadership and customer intimacy. Superb operations and execution often provides a
reasonable quality at a very low price. The focus is on efficiency, streamlining opera-

tions, supply chain management, no-frills and volume counts.

The product leadership is very strong in innovation and brand marketing, operating in
dynamic markets. The focus here is on development, innovation, design, time-to-
market, and high margins in a short time frame. And customer intimacy means that B
has to excel in customer attention and customer service and tailor their products and
services to individual or almost individual customers. Focus in this area is on CRM

(Customer Relationship Management), to be able to deliver products and services on
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time and above customer expectations, offering lifetime value concepts, reliability, and
being close to the customer. In these values, customer intimacy plays the most
important role in its strategies with weight of 67.2%, followed by operational excellence

that weighs 25.7%. The last is product leadership, with a weight of only 7%.

According to the investigation and questionnaire provided to the management in the
company and through analysis based on the AHP, we can find the most important
strategy in this company is quality, with a weight of 45.6% followed by customer focus
21.1% and cost 15.3% (Figure 5). From this analysis, we find that customer focus and
quality is the perceived most important criteria for success. The two criteria are
consistent with the characters of small and high tech companies. We also know that the
small companies mostly provide their products and services to local customers. If this
assumption is correct, the China effects may not affect this type of companies signi-
ficantly. This might be also because software industry in China is not so developed and
many software companies only meet the local market needs for special software that is
designed for special requirement of customers. In this way, Chinese software hardly

occupies European markets.

Considering the cheap labor in China, small and high tech companies may subcontract
some orders to Chinese software companies to benefit through a reduced cost.
Nowadays, outsourcing has been an important trend in the world software industry.
According to the forecast of IDC, software outsourcing over the world has increased at
the speed of 29.2% per year. However, in the process of outsourcing, small and high
tech companies will meet several problems and should adjust their old strategies.
Firstly, big cultural differences will be barriers between these companies and Chinese
software companies. Thus, this type of companies should hire the Chinese engineers
who have studied or worked in the European countries for a long time to serve as a
connection “bridge”. Secondly, the size of Chinese software companies are normally
not as big as Indian software companies, thus the Chinese companies hardly would
complete huge projects. This requires the Finnish high tech companies to subcontract
the project to several companies, but in this way, the education cost, management

difficulties and outsourcing risks also increase. An effective method is to find an
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intermediate agency in China to assist in managing the outsourcing projects and

educating Chinese software companies.

The answers to the research questions therefore would evidently be to dynamically
multifocus and specialize by quality and customer focus for high dynamic and complex

business with globally active clients, and train for more dynamic engineers, as for

Company A.
6. Medium/low Tech small business strategies (Company C) under influence
of China effect

The third company in our study is a medium/low tech, local “collaboration partner”
company C. Company C is as a subcontracting supplier comparable to category III as
investor in China, and it is not currently specialized in its business. This business has

quite low technology and the products are of low modularity.

Company C, a small business, is a metal company formed in the 1940s. Its turnover is
about 7.1M EUR and it employs just little bit over 60 persons. The strategy of this
company is to follow the development in their manufacturing sector and to further
develop the production and machining methods in their own production as well as in
subcontracting. Through the AHP analysis, according to the mean values of the main
criteria, the most important criteria in the company’s manufacturing strategy is time
management. The next most important aspects are costs and flexibility. The least
important of the criteria according to the respondents is quality. The production strategy
of C seems to be that of ordinary, old-fashioned manufacturing company that
concentrates on timing and costs. On the other hand, the company’s strategy is changing
towards more quality driven and flexible. For such a company with medium or low
technology base, good service will be the most important factor, influencing the
company’s business hugely. Thus it is very important to be on time. With timely and

reliable deliveries it is possible to gain new customers and keep the existing customers
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satisfied, whereas low reliability of deliveries and delivery times may result to customer

loss (Figure 5).

Now, how will this type of manufacturing strategies change under the China effect?
Firstly, this type of company with medium or low technology base should keep the
strategy of being on time no matter when and where they are located. Being on time is
the guideline in the actual business environment of this type of company. When lots of
Chinese firms enter Western markets, the incumbents should maintain their loyal
customers by keeping their timeliness that should be easier from nearby locations.
Secondly, Chinese firms are known for their low cost. This is why most people think
Chinese firms are competitive. Usually, reducing the cost stems from both inner and
outer aspects. From an inner aspect, the incumbent Western companies should improve
their productivity and reduce the redundant personnel, which methods are already
broadly adopted companies such as C, so we should concentrate more on the outer
aspect. The outer aspect concerns the network of suppliers and customers. In order to be
able to procure low cost materials, the only way is to start up branches in developing
countries. In this way, the companies not only can get the low cost materials but also
reduce part of the manufacturing cost. In the same time, this step can help these
companies to establish the market shares in developing countries. This step thus also

helps these companies become international.

The answers to the research questions 1 and 2 would therefore, for companies similar to
C, be to multifocus and “specialize” by costs, flexibility and quality. Every day

increasingly global sourcing is used for cost and productivity competitiveness.

7. Low Tech small business strategies (Company D) under influence of

China effect

Finally, the fourth case company D is a small, medium/low tech yet unspecialized

“global collaboration partner”, trying to change to be "problem solver” company. D is a
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category III investor in China. This business utilizes increasingly high (but at this

moment yet not so high) technology.

Company D was established in 1937. Their factory is located and almost their whole
production is made in a small Northern-European country. They produce work clothes
for smaller and bigger clients, developed for changing environments and a multitude of
jobs. Their main strategy is to serve clients with flexible expertise, high quality
materials and above all comfortable and good work clothes. Some decades ago they
employed almost 200 workers. Nowadays they only have approximately 20 workers.
Based on the data analysis and questionnaire provided to the company’s management,
we draw the conclusion that low costs are the most important factor in the business of
this company. On the other hand, quality gets the lowest values of importance. The
other fields are rather equal. Flexibility is however perceived to be a little bit more
important than customer focus and know-how. To emphasize the low cost level, this
company is attempting to follow the trend of their branch, that is, most of the textile
industry enterprises have transferred their production to the cheaper labor countries, for

example to Russia, Estonia and China (Figure 5).

Especially concerning low-tech branches such as textile industry, we have to talk about
China effect. Chinese textile occupies a big share (over 90%) of world textile market.
This is firstly due to the advanced technology. Chinese textile products represent a level
of quality warmly welcomed by the customers. Secondly, and maybe much more
important, Chinese textile companies excel in cheap raw materials and labor. Many
textile companies set branches in China in order to reduce the cost, and more
companies, even many world-known luxury brands, just sign contracts with Chinese

local factories to manufacture clothes or textiles.

At the same time, there are many large, medium or small textile factories in China, so
many textiles are exported to the USA or the European markets. As a result, Chinese
products occupy big market shares also in Western markets, so the European companies
have to close because they cannot afford the cost. The only sustainable solution is to

transfer to China in order to survive. For a freely available, low technology business
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such as textiles, the best way to survive in the market is to reduce the cost. Thus, the
decision of company D is to transfer their production to the cheap labor countries as for
example to Russia, Estonia and China. At the same time, due to many competitors in the

markets, being flexible to customer needs while maintaining low price will be

beneficial, especially to small companies.

The propositions for answers to the research questions 1 and 2 would, for a small low-
tech company, therefore be to “situationally” multifocus and specialize more and more
by costs, flexibility and quality. Global sourcing should be used effectively for cost and
productivity competitiveness. Thus, also here the 3rd research question about human
resources is answered by recruiting more dynamic engineers, especially in industrial

engineering and management.

8. Evaluation of the analysis of the four cases

The main criteria of AHP evaluation results are listed in Table II, based on the case
studies of four companies that represent four typical categories of Finnish companies

(see also Figure 5).

Table 2. AHP evaluation results (S for Small, M for Medium and L for Large

companies).
Medium/Low Medium/Low
High-tech M/L. High-tech§ 4ech M/L tech 8§
Customer focus 26.3% 21.1% 13.7%
Cost 15.9% 15.3% 51.8% 457%
Quality 45.3% 45.6% 94% 10.6%
Flexibility 6.7% 9.6% 9.4% 17.3%

Other 5.8% 8.4% 294% 127%
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Figure 5. Comparison of the competitive priorities of the manufacturing strategy for
Case Companies A, B, C and D.

From the evaluation and comparison results it can be concluded that quality is the
manufacturing competitive priority number one in high technology-based industries and
costs in low tech businesses showing the influence of China Effect. In countries such as
Finland, having quite high technological capabilities in the manufacturing businesses,
flexibility and timing are the manufacturing competitive priorities number two or three.
They are probably the most typical factors by which the Finnish companies try to
survive against the China Effect. Flexibility, as the heart of the RAL model, and all the
other dimensions of the multifocused manufacturing strategy related to it, are evidently
worth defining in an accurate way to understand the specialization strategy in any
business, from one situation to another. All the inconsistency ratios (internal or RAL
based construct validity) of the manufacturing strategies researched by AHP were on an

acceptable level in this case study.
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The Benchmarking Case Study

The China effect has also been researched longitudinally, from 2003 to 2005, for
comparing and benchmarking purposes in a medium/large, high tech, highly specialized
“problem solver” company LWBM (Madu et al, 1996). The comparison could be
carried out especially to Case company A (see Chapter 4) because both Case A and
LWBM belong to category I as investors in China. This business is based on high
technology and modularity for flexibility in complex global project deliveries of diesel
power plants in dynamic business conditions. It has reduced its locations in Europe
from 15 different locations of manufacturing to only two in the last 10 years. The
manufacturing is being done more and more by subcontractors, joint ventures or even
by other companies by license. This is due to the general cost effectiveness of ship
manufacturing in Far East. The cheapness of manufacturing marine vehicles in Far East
reflects also the vehicle power supplies that must reflect the same price consciousness.
Though the marine power supplies are not the only product of this company, changes in

marine vehicle markets have affected also the production of other products.

As can be seen from the data analysis, for this high-tech but mature business, product
quality and customer focus were the most important factors in manufacturing strategies
even some years ago. The latest study pointed out that cost has become one of the most

important factors even for high- technology large business companies. Quality is still

Main Obijectives

| |m 2003
m 2005

Cost Quality Customer Know-how Logistics Flexibility
Focus

Figure 6. Competitive priorities for LWBM.
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being considered in company A (see Figure 5) as the best advantage in competition
against rivals in global markets, but LWBM is concentrating especially on lowering

their prices to get its share of the markets under China effect (Figure 6).

By comparing the results of 2003 (Takala, 2003) and 2005, we can see that LWBM has
recently concentrated on cost though the cost of quality and customer focus. This is a
typical way of companies to achieve a market share in new areas (Madu et al, 1996).
When the customer base is wide and the company is established in Asian markets, it
may be able to return to more quality-focused strategies. The lowering of the quality
and customer focus can be seen for example in the strategy where LWBM admitted
licenses to local companies to manufacture products under their trademark, but the

responsibility over the quality of the products is being held by the local manufacturer.

The answers from case LWBM to the research questions 1 and 2 would therefore also to
be dynamically multifocus, this time by specializing through quality and customer focus
for global high dynamic and complex business. Global sourcing in purchasing is
situationally used very effectively for cost and productivity competitiveness. The 3rd
research question about human resources likewise is to have and train every day more

dynamic engineers, more and more also in industrial engineering and management.

As a conclusion from the case studies, the answers to the research questions 1 and 2
would be for all types of companies to dynamically multifocus the manufacturing
strategies basing it on the main business strategy, in a holistic way, e.g. through
mirroring it to the RAL model. The emphasis must naturally be different for different
types of companies, as illustrated by the ideal typical companies above as can be seen
from Takala et al (2006b) concentrating on quality and especially customer satisfaction
management. There is also always needs to focus to specific areas, such as agility and
productivity, of RAL model and to specific industries, such as electronics industry, as in
Helo (2004). And, to emphasize the most critical approach to change management in
specific dynamic business processes, such as automotive supply chains we could utilize
e.g. Childerhouse et al (2003). Global sourcing in purchasing shall also be more and

more used effectively for cost and productivity competitiveness. Figure 1 (Madu et al,
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1996) shows the route for the development of companies from a local technology
specialist to international problem solver. To enable this change, the companies should
recruit and train every day more dynamic engineers, all the time more also in industrial
engineering and management. The framework for performance measurements for white-
collar workers, created by Takala et al (2006a), could be effectively utilized in the
future research on developing the definition and measurements of the concept and
performance of the dynamic engineer. And, concepts and models for service quality,
according to Ghobadian et al (1994), could be utilized for analyzing performance of
knowledge intensive business services, that evidently will have an important role in the

global competitiveness of Finnish Industry.

9. Principle for quantification RAL — model

RAL model in Figure 3 only generally defines relations among the flexibility — F and R,
L. This is only idea of relation, not the explicit defined relations.
Triangle created from R, L, A defines the square which is adequate to the volume of

manufacturing system flexibility — (F )

F=f(R,L,A)

However RAL model in Figure 7 does not define for example the relations such as:

R =f(T,Q), L =f(Q,C), A={T,C)

If it is assumed, that L, A, R have similar priorities and are defined in relative form in
"04". In this case, when in some moment t; all variables Q, C, T are 100 % triangle will
be always symmetric — “META RAL” triangle. Sides of triangle are equal, in such case

the Pythagoras formula can be applied for calculation of R, L, A, F.



ACTA WASAENSIA 323

C T

Figure 7. Quantification principles for RAL model.

If it will be calculated in the time t; max. R, L, A, F will be compared with volume of

this variables in time t,.

From the triangle R, L, A (Figure 7) are:

Responsiveness:

R*=T*+(L/2)?
Leanness:

[} = Q% +(4/2)*
Agility:

A? = C? + (R/2)?

The flexibility F is adequate to the square of triangle (T, C, Q) and can be calculated

2 2
FSQ\/ﬁ(Cz+T_+Q_)
2 Y63 4 16

If we verify these algorithms on case study Figure 6 — diagram “Main Objectives”
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In year 2003 was priority:
Cost 0.07
Qualify 0.51
Costumer focus time 0.12
In year 2005 was priority:
Cost 0.44
Qualify 0.24
Costumer focus time 0.13

From this are calculate Flexibility for year 2003 and year 2005

2 2 2
F(2003) = gx\fﬁx(c2 S 0,12><J1,01><(0,072 L2127 01§03
2 V63 416 4 16

0,24

2 2
F(2005) === JLOl x (0,442 4 213, 0,24

16

) = 0,054

These calculated results are very near results in this case study, F(2003) = 0.03 and

F(2005) = 0.04.

10. China effect, opportunity or threat?

According to Sihko & Tele (2005), during the last months China, India, Russia, as well
as some other fast developing countries and the USA have kept up the growth of world
economy. China attracts more foreign investments than USA, while global corporations
are not so interested in small western countries as a place of investments. For example,
the statistics in high-tech business area of 2004 shows that foreign investment to
Finland was 5.5 billion euros in compare to the 21 billion euros that Finland has
invested to other countries. In Europe, the new EU members Poland, Russia, Germany,
Hungary and Czech are the most popular countries to invest in. Opening of the markets,

growth possibilities in productivity, flexible labor market lures companies particularly
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to Central and Eastern Europe. The Finnish high-tech corporations have more than
160,000 employees all over the world and only 10% of those are in central and Eastern
Europe like Estonia, Poland, Hungary and Czech. Finnish companies, especially high-
tech companies see these countries as options to go. However they admit that these
central and eastern European countries, every country has its own individual advantages
and competitiveness, but China has their total advantages in all, so it’s probably the best
option to invest. Recent statistics also shows that the Finnish high-tech export has a
growth 10% in turnover, which has gained an increase in Europe and the Middle East
but a decrease in the Far East in consequence of China-effect. The situation should be
quite similar in most Western-European countries, even if it is naturally exaggerated in

small countries with very limited home markets, such as the Nordic countries are.

From the discussion of this paper, under the influence of China effect, Western
companies should all adjust their operational strategy, more or less. If the strategies are
adjusted properly, many companies will see China effect as a great and valuable
opportunity they can dramatically benefit from, but on the other hand if these strategic
changes are not understood it can lead to disasters for the companies. During the
adjustment process, the companies should notice several issues that may affect their
decisions. According to Kauppalehti Optio (2005), the biggest problem in trade
relationship with China is language. The second biggest problem, cultural collision, will
eventually block business development. This requires the management of Western
companies to think and treat things locally in a Chinese way. The third issue, trade
customs and procedures, are different from the ones the Western companies are used to,
which will complicate the practical operations. Finally, political issues will influence
the whole economic environment; thus the foreign companies should be flexible. A
good sign is that the political atmosphere in China and most other countries discussed

under the "China effect" is getting more stable and corruption is decreasing.

Comparing studies of Heikkild (2004) with our case study we found out some
differences and similarities. Both pieces of research indicate several multifocused and
even equally important competitive priorities, but our case study shows a clear need of a

hierarchy from business to manufacturing strategies, and up to resource categories (such
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as dynamic engineers) through which the strategies are implemented (Takala, 2002).
Heikkild’s more internationally oriented study also found out that there are more
differences in business and manufacturing strategies between companies and factories
than between countries. Both the studies found out, related to Nordic Countries,
especially to Finland, that there are many companies that are specialized with
differentiation strategies. This suggests that many companies from Nordic Countries

may have difficulties to operate in business environments that are hard to anticipate.

11. Conclusion

Many companies should nowadays grow internationally and utilize the developing
countries as the means of lowering cost. However, each type of company should have
its own special strategy to suit to these markets, utilizing dynamic multifocused
manufacturing strategies basing on business strategy, in a holistic way, e.g. by RAL
model. Global sourcing in purchasing shall also be more and more used effectively for
cost and productivity competitiveness. This means that Porter (1985)’s both options for
global differentiation should be utilized simultaneously in a balanced way, the emphasis
depending of the size, tradition and situation of the business. The development steps
from technology specialist to problem solver are also natural for all companies. This
requires that human resources have to be trained to be more “dynamic engineers”, all
the time more also in industrial engineering and management. The “dynamic engineer"

will really be the decision maker for the future world-class industries.
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1. Introduction

An essential part of financial accounting is a firm’s communication with outside interest
groups, especially with the capital markets. Earnings announcements provide market
participants with one public information source with which to evaluate the performance
of a firm. The response of market actors to interim and annual accounting earnings
announcements has interested practitioners and academics alike for decades. The major

issue has been the use of these disclosures in the marketplace.

There has been a lot of discussion and research whether investors use all the earnings
information available when assessing the value of the company. For example,
Rendleman, Jones and Latané (1987) and Bernard and Thomas (1990) report that
investors base their interim earnings expectations, at least in part, on year-to-year
changes in interim earnings (called a naive earnings expectation model). In other words,
investors seem not to take full advantage of the interim earnings information available
on the market. However, Ball and Bartov (1996) find these conclusions somewhat
ambiguous and design a test which provides new, more accurate, insight into the
phenomena. They show, among other things, that the market does not act as if using a
naive earnings expectation model. However, the magnitude of the serial correlation in
quarterly earnings is underestimated. Consistent with Maynes and Hand (1996), Brown
and Han (2000) find that when firms’ quarterly earnings follow a simple autoregressive
(AR]I) process, their stock prices do not fully reflect the implications of current earnings
for future earnings. Liang (2003) suggests and finds evidence that underreaction to
current earnings surprises is due to investors’ overconfidence in their private informa-

tion and underconfidence in public announcements.

This paper studies the market’s use of information on current and past interim earnings
applying Finnish emerging market data. Specifically, we focus on whether and to what
extent investors are aware of the autoregressive process of interim earnings. This study
contributes to the existing body of literature in the following respects. Firstly, there are
very few studies in which interim earnings announcements are analyzed based on

Finnish data.! However, the Finnish stock market, with its thin and unequally
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distributed trading volumes, provides a suitable forum to study the robustness of
previous findings produced in other stock markets (e.g. the US). Also the institutional
setting in Finland differs considerably from the setting in the US. These differences
could have an impact also on the relevance of earnings figures for investors’ decision
making. Historically the importance of investors has been better recognized in the
Finnish accounting regulations (Kettunen, 1993). Also the activity of foreign investors
in the Helsinki Stock Exchange has increased during the research period. In order to
illustrate the development in the stock market we can look at the percentage of foreign
ownership (market values) at two points of time. In October 1994 foreign ownership in
terms of the market value of Helsinki Stock Exchange firms was 30.7% while in
October 2003 the respective figure was 61.8%. Thus, the relative ownership of
foreigners has roughly doubled. Due to the rapidly increased activity of foreign
investors at the HSE we believe that the paper contributes, not only as a comparison to
the US market findings, but also adds the principal knowledge about the possible use of

interim earnings in several other international markets as well.

Secondly, post-earnings announcement drift is evidenced worldwide, also in Finland
(Kettunen 1993; Martikainen, Rothovius, and Y1i-Olli 1993). However, despite the
increased understanding of the phenomenon, the explanation for the drift is still
incomplete (Kothari 2001). One research approach tackling the earnings anomaly is to
study whether the markets fully recognize the potential serial correlation in earnings

time series as in Ball and Bartov (1996), which investigated mature markets.

The remainder of the paper is organized as follows. In the next section the Ball and
Bartov (1996) methodology is described briefly. The data and sample are presented in
the third section. The measurement and empirical model are presented in the fourth
section. The empirical results are presented in the fifth section. Finally, the sixth section

concludes the study.
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2 Ball and Bartov’s (1996) methodology

Prior research (e.g. Bernard and Thomas 1990) shows that innovation in terms of the
unexpected portion of current earnings is approximately a linear function of lagged

quarterly earnings innovations:

SUE) = by + b;SUE_; + bSUE_; + b3SUE 3 + bySUE 4 + & (1)

where SUEs are standardized unexpected earnings. Usually b,, b2, b3, are positive, and
b4 is negative and & is a random disturbance term. Explanatory variables are the
changes in earnings relative to the equivalent quarter last year, detrended and scaled by

the standard deviation.

According to Ball and Bartov (1996) when the market fully understands the SUE

process, then the stock price response, C4ARy, to earnings innovation, &, is:

CARy= o + ﬁ{;‘o-l- Wy (2)

where 8 > 0 and wy is white noise. We can solve & in Eq. (1) and substitute & from Eq.

(1) for & in Eq. (2) resulting in Eq. (3) below

CARy = a-fbo+SUEy -pb,SUE; - pb2SUE.; - ,3b3SUE-3 - Pb4SUE 4 + 3)

In the empirical form of the model, if CARy, is regressed on SUEs, we have the

following model:

CARy = k+apSUEy +a;SUE.; + a;SUE ; + a3SUE 3 + a4SUE 4 +ug. 4

If investors are fully aware of the magnitude of serial correlation in SUE, then k = ¢ -
Bbo, ap=-P, a1=-Pbi, a=-Pb, as=-Pbs, and as--pPby. Certain implications can be made
based on the magnitudes as well as signs of the regression coefficients in equation (4).

First, if investors are unaware of the SUE process expressed in Eq. (1), they may form
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(naive) interim earnings expectations from year-to-year changes for interim earnings.
That is, CAR, is independent of lagged SUEs because investors respond only to the
current SUE and they ignore serial correlation of the complete SUE process. If this is
the case, regression coefficients for these lagged SUEs would be close to zero. In other
words, the pricing process of unexpected earnings would be inefficient. Alternatively,
SUEs can have significant coefficients in Eq. (4) but the magnitude can be too low or
too high relative to the observed serial correlation in the SUE process. If estimated
coefficients are too small (for example a;<-Bb;), then the market systematically
underestimates the magnitude of serial correlation in SUE. As said, also the opposite

(overestimation) can occur.

3. Data and sample selection

The sample of HSE-listed firms (main list) is selected from the period 1992-2002 using
the following criteria: i) availability of daily return indices in HSE’s indices file from
281 days preceding to 30 days following the date of each interim earnings announce-
ment, ii) availability of at least four consecutive interim earnings announcements with
the same reporting period for the firm, iii) availability of the market value of the equity
for the company at the end of the previous year in the HSE’s Annual report (1993, 1994,
1995, 1996) and Fact book (1997, 1998, 1999, 2000a, 2001, 2002, 2003), and iv) banks,
as well as investment and insurance companies are excluded because they follow

different accounting practices in Finland.

The first criterion is employed in order to calculate risk-adjusted returns. The second
criteria must be fulfilled in order to calculate lagged unexpected earnings. In the final
sample there must be at least three observations available for the company. In Finland
there is no public data source for interim earnings. However, the number of listed
companies is relatively low: 65 at the beginning of the sample period. Thus the interim
earnings data is collected from the firms. The third criterion defines the data needed to
scale the variables. A total of 287 announcements released by 40 companies fulfil all the

sampling criteria. The main reason for the rather low number of observations in the final
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sample was the lack of the previous year’s comparative earnings figures due to changes

in interim reporting periods.

Typically the calendar year and the fiscal year of a firm are the same, resulting in
clustered interim earnings releases in June and in October if two interim reports per year
are released. If only a six-month report is released, it is typically released in August.
Information transfers among firms are likely to occur, especially within the same
industry, which may cause cross-sectional trading dependencies. However, the firms in
the sample represent quite a wide variety of industries, which reduces potential problems
with announcement-time clustering. The firms which have interim earnings available

can be characterized as stable, large and actively traded on the HSE.

The frequency of reporting has increased. During 1992, our first sample year, about 60%
of the HSE-listed firms published at least two interim reportsZ. The corresponding
figure for 1997 was about 80%. Recently, legislation stipulates that firms should make
three interim earnings reports (quarterly reporting). Furthermore, the rules of the HSE
require firms to announce to the public the date(s) on which their interim report(s) will
be released. The interim earnings disclosure dates of the firms are provided by the HSE.
The content of the interim reports during the research period was regulated by the
recommendations concerning interim reports and by the Securities Markets Act. The
current legislation and regulation of interim reports in Finland conform with EU

practices.

The Securities Markets Act has changed during the research period with respect to
insider trading. Before July 26, 1996 short-term trading (six months) by insiders was
prohibited. An amendment to the Securities Markets Act abolished the 6-month trading
rule and the public insider register was introduced. According to the Act an individual
who is considered to be an insider is obliged to announce to the public all changes in
his/her stockholdings. In addition, the HSE has issued rules on trading by insiders in

listed companies restricting, for example, pre-announcement trading.
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4. Measurement and empirical models

4.1  Measurement of unexpected earnings

The literature has presented several ways to measure unexpected earnings since Ball and
Brown (1968). Frequently, the previous year’s earnings are employed as a proxy for
expected earnings. Estimating unexpected earnings as the change relative to the previous
year assumes that annual earnings follow a random walk time-series process, i.e. shocks
to annual earnings are considered to be permanent and there are no competing
information sources available to the market. However, in the presence of transitory
components in earnings, the previous year’s earnings are a poor proxy for the current
year’s expected earnings. For this reason, changes in earnings are also a poor proxy for
unexpected earnings (Easton and Harris 1991; Hayn 1995; Martikainen, Kallunki and
Perttunen 1997). The presence of a transitory component in earnings implies a lower
slope coefficient between returns and unexpected earnings compared to a situation where
earnings are purely permanent. This is also widely documented in prior research. The
finding that earnings appear to explain only a small fraction of the total variation in

returns has led to much discussion (Lev 1989).

When the (seasonal) random walk model for earnings is sensitive to the above-
mentioned shortcomings, more timely proxies for expected earnings are called for. An
example of a more timely proxy for expected earnings is analysts’ mean (or consensus)
earnings forecast. By comparing reported (actual) earnings to analysts’ mean earnings
forecast, one can obtain a proxy for the (average) information content of an announce-
ment. In other words, we can infer how much new, previously unknown, information
the release of interim report brings to the market. Unfortunately, due to the emerging
nature of the Finnish stock market, analysts’ earnings forecasts for interim earnings
were not available. In the literature (Booth, Broussard and Loistl 1997; Easton and

Harris 1991) the following measure for unexpected earnings is common:

UE. - INC, - INC, )
! MV,

ir=1
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where INC; is income before extraordinary items and taxes for firm i during interim
report period ¢, INC;.; is income before extraordinary items and taxes for firm i during
the corresponding interim report period of the previous year, and MV, is the market
value of the company at the end of the previous year. The model assumed that earnings
(E) follow a seasonal random walk model. This means that E/E,] = E,.; meaning that the
difference E, -E,.; is unexpected earnings. In order to take into account firm-specific
differences in the earning generation process, the unexpected earnings are standardized
by the standard deviation of the company’s earnings with the same length of reporting

period. Thus, we have standardized unexpected earnings

UE,
UE, = ——"— (6)
Std (UE,)

The lagged SUESs are based on seasonal lags.

4.2  Measurement of information content of an announcement

Several types of statistical models have been employed to measure the information
content of an information event. In principle the information content can be measured
by observing the price reactions in the semi-strong form efficient market for the
unexpected earnings. Examples of price reaction models include beta-adjusted returns,
mean-adjusted returns, and market-adjusted returns. However, according to Brown and
Warner (1980, 1985) the event study results obtained via these models are substantially
very much the same ( Kallunki 1996).

Daily returns were used for stocks listed on the HSE’. The returns, covering the years
1991-2002, were calculated as differences in logarithmic price indices, including splits,
stock dividends, and new issues, as based on (Hernesniemi 1990) and computed by the
HSE®. In this study the cumulative abnormal return, CAR, measures the information

content of the announcement. Using daily data, the market model parameters were
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estimated using OLS regression with 250 return days (¢ = -261,...,-11) prior to each

announcement date ¢. Thus,

Ryt = aj + biRyyt tejy (7

where R;; is the return on asset 7 at time ¢, a; is the intercept term of asset i, b; is the
beta coefficient of asset i, Ry, is the return on stock market value-weighted portfolio m
at time ¢ and e;; is an error term. Thus the beta-adjusted return on day ¢ for stock i, e, is
Ry - (a; + b;R,,). CAR is computed by cumulating beta-adjusted returns from the

announcement day up to three (five) days after the announcement. Several firms have
different classes of shares listed on the HSE. The most traded stocks are selected for

analyses. The maximum weight for a firm’s share is 10% in the portfolio index.

4.3  Empirical models

The adaptation of Ball and Bartov’s (1996) method in the context of Finnish interim
earnings requires some adjustments. These adjustments are mainly due to the changes in
legislation: the Securities Markets Act requires a quarterly reporting period since the
year 2000. Before 2000 HSE-listed firms were supposed to release at least one interim
report per fiscal year. Therefore the reporting frequency has increased during the
research period. Appendix 1 reports the number of interim reports with a given

reporting period during each sample year.

The number of observations is much lower in our study than in Ball and Bartov’s (1996)
study and the interim reporting period in Finland is usually longer especially in the
beginning of the research period. The informed use of interim reports could have been
somewhat limited during the research period. In the emerging market phase it could
well be that other information besides past interim earnings are of relevance with

respect to the historical development of interim earnings. In addition, firms’ reporting
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environment deviates significantly from that in US (Kettunen, 1993). Also characteristic
of the late 1990s was the stock market boom for firms especially in high technology.
The forecasting of earnings for these firms is difficult due to the lack of a stable
earnings history and the lack of an adequate understanding of the earnings generation
process. Thus, it is interesting to see whether investors are aware of this autocorrelation

in earnings surprises discussed in the next section.

In Eq. (6) above standardized unexpected earnings, SUE, are defined as the difference
between reported earnings and the previous year’s earnings scaled by the market value
of equity of the whole company at the end of the previous year and scaled by the
standard deviation of the company’s earnings during the same length of a given
reporting period. In the spirit of Eq. (1) the relation between current unexpected
earnings and lagged unexpected earnings are studied using the following regression

model:

SUE; = by + b; SUE;.; + & 3

The second step in the empirical analysis is to explore whether investors are aware of
the process in unexpected earnings presented by Ball and Bartov (1996). Thus
cumulative unexpected returns (CARs) associated with the earnings releases, is
regressed on the measures for unexpected earnings (SUEs) with a lag. Thus, we have the

following model:

CAR;; =k + agp SUEy+a; SUE;.;+ uir 9)

In Eq. (9) above, as in Ball and Bartov (1996), the dependent variable (CAR;) measures
the stock market response of the earnings announcement event, the first independent
variable (SUE;) measures the unexpected component of current earnings for year ¢ and
the lagged independent variables (SUE;.;) measure the unexpected interim earnings for

year t-1.
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5. Empirical results
5.1  Descriptive statistics
Table 1 below presents descriptive statistics for reported earnings (E/P ratio) and
corresponding current standardized unexpected earnings, SUE, for each year in the
research period. Also cumulative abnormal returns (CARs) for three return windows are

displayed in Table 1.

Table 1. Descriptive statistics.

Year N E/P ratio  SUE CAR(0) CAR(0,3) CAR(0,5)
1992 22 0.177 0.556 0.011 0.023 0.030
1993 24 0.127 1.009 0.007 -0.004 -0.012
1994 28 0.077 0.547  -0.007 -0.010 -0.014
1995 30 0.091 0437  -0.013 -0.020 -0.023
1996 27 0.087 -0.201 -0.008 -0.007 -0.011
1997 17 0.059 0266  -0.002 -0.005 -0.011
1998 16 0.062 0.664 -0.019 -0.037 -0.008
1999 15 0.081 0.397 0.016 0.018 0.011
2000 50 0.077 0272  -0.008 -0.008 -0.011
2001 88 0.069 -0.020 0.012 0.026 0.032
2002 109 0.053 0.254 0.004 -0.001 -0.001
Average 0.078 0.282 0.001 0.002 0.002

Note: SUE is unexpected earnings measured as the difference of reported earnings and previous year
earnings scaled by the market value of the company at the end of previous year and scaled by the standard
deviation of the company’s unexpected earnings during a given reporting period of the same length;
CAR(0) is the information content of the announcement measured as the beta-adjusted return during the
announcement day 0; CAR(0,2) is the information content of the announcement measured as the beta-
adjusted return during days 0 to 2; CAR(0,5) is the information content of the announcement measured as
the beta-adjusted return during days 0 to 5.

In general, seasonal differences in earnings are positive. The exceptions to this are the
years 1996 and 2001, where average SUEs are negative. These are due to the record
high earnings for the years 1995 and 2000 causing high forecasted earnings based on
the seasonal random walk model for the years 1996 and 2001. Overall the positive SUEs
are in line with the notion that during the research period there has been mainly a

positive economic trend.
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5.2 Prediction on current unexpected earnings

Table 2 reports pooled OLS regression results based on Eq. (8). The table shows that
lagged (one lag) values of SUE predict the current SUE. The high statistical significance
of the F-test value indicates that the overall model provides evidence of a linear
relationship between SUE;; and the explanatory variables’. In the regression model Lag 1,

SUE;.; is positively related to the current SUE.

Table 2. Regression results for SUE;; = by + b; SUEy.; + € (Eq. (8)).

N By by Adj. R F
426 0.0786 0.703*** 0.501 427.6%**
p-value (0.247) (0.000) (0.000)

Note: The notations are based on the p-values adjusted for an unknown type of heteroskedasticity using
(White 1980). * 10% risk level, ** 5% risk level, *** 1% risk level.

Consistent with Ball and Bartov (1996), the results suggest that there exists a positive
relationship between the current SUE with the lagged one. This suggests that successive
unexpected earnings are autoregressive. The relation is quite strong and the regression
coefficient b; is much larger compared to Ball and Bartov (1996), where it is 0.443 in
Table 1. The analyses below will be performed applying SUE; and SUE;..; as explanatory

variables.

5.3 Incorporation of lagged unexpected earnings into current earnings expectations

Table 3 presents the results based on Eq. (9). In the table the relation between current
and lagged unexpected earnings and the stock market response to interim
announcements are presented. The market response is measured using three event
windows: CAR(0), CAR(0, 2) and CAR(0, 5). The evidence in table 3 suggests that
historical SUEs are insignificantly (p>0.05) related to cumulative unexpected returns.
Only the measure for current unexpected earnings, SUE;, is significantly (p<0.05)

related to the stock market response. In other words, the parameter estimate for ap is
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positive and significant but the estimate for a, is insignificant. The constant term £ is
insignificant suggesting that there is no systematic overlooking of a variable that would

have given an additional explanation for CARs.

Table 3. Regression results for CAR; = k + a9 SUE;+a; SUE.; + & (Eq. (9)).

1-day event window 3-day event window 6-day event window
Variable coefficient p-value coefficient p-value  Coefficient  p-value

k*100 0.075 (0.784)  0.071 (0.856)  0.105 (0.811)
ap*100  0.553%*%  (0.015)  0.977** (0.003)  0.939%*  (0.018)
a;*100  -0.280 (0.224)  -0.597* (0.069)  -0.480 (0.211)
Adj. R 0.011 0.018 0.013

F 3.44%%  (0.033)  4.95%%* (0.008)  3.74** (0.024)

Note: N = 426. The notations are based on the p-values adjusted for an unknown type of
heteroskedasticity using White (1980). * 10% risk level, ** 5% risk level, *** 1% risk level.

Table 4 below compares time-series estimates with those implied by market reactions to
earnings. The implied market reaction is achieved using the methodology presented in
Egs. (3) and (4). For example, implied market reactions to earnings for Lag 1, a;, during
a 6-day event window are calculated as-apb; being —0.660 (computed as —0.939*0.703).
The observed stock market response is —0.480, which is low compared to the value
implied by full recognition. This suggests that investors do not properly take into
account the time-series behaviour in the previous year’s SUE. Qualitatively the results
are very similar also for other return windows. These findings support the view that
investors’ underestimate the magnitude of the serial correlation in interim earnings. The
results suggest that investors use, at least in part, a seasonal random walk model when

forming earnings expectations.

The Table 4 above shows that the observed parameter values in column (5) are closer to
zero than the corresponding implied values in column (4). This means that the markets
are taking into account the intertemporal dependence (serial correlation) of earnings
only partially. Column 6 in table 4 shows the relative difference between the observed
recognition of time series behaviour (column (5)) and the implied time series behaviour

(column (4)). The markets are underestimating the time series of earnings in their share
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valuation around the announcement. More specifically, the obtained evidence shows
that the market is aware of the existence and sign of serial correlation but
underestimates its magnitude. For the three-day event window the underestimation is
smallest at 13.1% (=100% - 86.9%). In Ball and Bartov (1996) prices incorporated
approximately 45% of the serial correlation at lag 1. The higher incorporation of the
serial correlation in the present study may be partly due to the different return window.
In Ball and Bartov (1996) CAR is computed for a three-day (-2, 0) window, where 0 is
the earnings announcement day. They focused on the pre-event period. We applied three
different CAR windows focusing on the event and post-event periods: (0), (0, 2), and (0,
5). It could be that at and after the event markets have better possibilities to adjust
themselves to the serial correlation of earnings compare to the windows before the

event.

Table 4. Comparison of time-series estimates with those implied by market reactions

to earnings.
event Time-series Implied Observed Relative
window  estimate b, a, - azb; a; Difference
(1) (2) (3) (4)=-(2)*(3) (3) (6)=100%(5)/(4)
CAR(0) 0.703 0.553 -0.389 -0.280 71.8%
CAR(0,2) 0.703 0.977 -0.687 -0.597 86.9%
CAR(0,5) 0.703 0.939 -0.660 -0.480 72.7%

Note: The market response is measured using three event windows: CAR(0), CAR(0, 2) and CAR(0, 5).
The implied market reaction is achieved using methodology presented in equations (3) and (4). N=426.

The results show that investors are aware of the seasonal earnings process. However,
the autocorrelation in unexpected earnings series is partially overlooked. The prior
relevant literature in empirical finance has documented and commented on this
phenomenon (Schieifer, 2003; Thaler, 1993). The tradition of Finnish interim earnings
reporting is still somewhat young. That may give a partial explanation for the functional
fixation of investors on the most recent unexpected earnings figure. It could well be that

in the future, when there is a longer unexpected earnings series available, investors
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could digest this intertemporal earnings behaviour more fully in their investment

decisions.

The results show that there is a difference between investors’ actual valuation of firms
and the seasonal random walk model based valuation. It is likely that investors are using
all the available timely information in their firm valuation. In contrast, a seasonal
random walk assumes, unrealistically, that only the activities during a specific season

are relevant in the valuation.

6. Summary

In this paper we study how the market uses the information on current and past interim
earnings. In line with the prior literature, we examine whether investors focus on a
comparison of year-to-year changes in interim earnings and potentially underestimate
the dependence of the seasonal earnings series. We provide further, emerging market,
evidence on how the market acts in the face of interim earnings announcements. The
data is based on the Finnish market covering the years 1992-2002. We found, consistent
with Ball and Bartov (1996), evidence that investors underestimate the magnitude of the

serial correlation in interim earnings.

In conclusion, the results suggest that investors use, at least in part, a seasonal random
walk model when forming earnings expectations. This overall finding calls for addi-
tional investigations of the reasons (firm-specific, market-specific) for the underutiliza-

tion of seasonal unexpected earnings information.
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Appendix 1. Length of reporting period in interim reports by year.

Year 3 month 4 months 6 months 8 months 9 months
1992 0 11 1 10 0
1993 0 12 1 11 0
1994 0 14 1 13 0
1995 0 15 1 14 0
1996 0 13 1 13 0
1997 0 7 1 9 0
1998 1 5 2 7 1
1999 2 3 3 5 2
2000 15 1 17 il 16
2001 26 2 30 2 28
2002 35 2 35 2 35

Total number 79 85 93 87 82
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' There are some studies which have used interim earnings data from Finland (Schadewitz, 1997;
Schadewitz and Kanto 2002; Vieru, 1998; Vieru, 2002) but their scope differs from that of this study.

? Both mandatory and voluntary interim report releases were included in the sample. This practise is
supported at least by two arguments. First, there is no theory indicating that the consequences of
mandatory interim reports should be somehow different compared to voluntary interim reports. Second,
also empirical evidence strongly supports the view that mandatory and voluntary interim reports are very
alike (Schadewitz, 1997).

3 For more information on how the index is calculated see also (Helsinki Stock Exchange, 200b).

* Due to the thin trading volume a number of missing prices could cause misspecification in abnormal
returns (Maynes and Rumsey 1993; Kallunki, 1996). However, there are findings in event studies
(Sponholz, 2004; Vieru, 1998; Vieru, Schadewiz and Perttunen, 2006) demonstrating that the results are
not in empirical studies reported to be sensitive to various return allocation procedures employed to
mitigate problems associated with the thin trading.

5 In the model only one lag is employed due to data limitation reasons detailed above in section 4.3.
However, we employed also extended models where we have regressions with more lags with a
significant decrease of observations. Since only the first lagged SUE was significant in the extended
models we turn to use the model with one lag.
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