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ABSTRACT:

Venture capital industry has been historically extensively researched due to its expanding size
and the growing overall interest in it. However, macroeconomic perspective by its impact to
the ventures growth potential and performance has been less at the center of previous stud-
ies. This study has concentrated on the macroeconomic environment and analyzed the poten-
tial consequences of its variations to the venture capital markets performance. The focus in
the study has been on the United States venture capital markets due to its globally largest size,
thereby providing strongest basis for finding significant outcomes within the research area.
Furthermore, major risks affecting ventures are identified and key means for their manage-
ment in the industry are presented.

This study has identified multiple remarkable factors for risk mitigation at the portfolio level
within the venture capital markets. The empirical section of the research process is conducted
by gathering data from approximately 26 years of specific macroeconomic variables and Unit-
ed States venture capital variables. The empirical research is executed by utilizing regression
analysis. The venture capital variables in the regression analysis consist of total amount invest-
ed, number of deals and average deal size within the United States venture capital markets.
The macroeconomic variables chosen for the regression analysis consist of United States 10-
year treasury bonds yield, Russell 2000 index, initial public offerings, unemployment rate and
industrial production index.

Overall, the principal era of interest and focus within the study includes the most recent covid
crisis and previous economic crisis. The empirical findings of the accomplished analysis states
that the United States venture capital markets are significantly correlated with the surrounding
macroeconomy in certain aspects. Transitions within macroeconomy significantly affects the
risk levels of ventures and therefore leads to risk mitigation or alternatively risk augmentation
depending on investors risk preferences and defined risk-to-reward ratio. This provides essen-
tial insight to the venture capitalists decision making process regarding execution of ventures
during perceived economic environment and eases evaluation of potential investments future
growth prospects.

KEYWORDS: venture capital, macroeconomy, risk management, crises, regression analysis
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TIIVISTELMA:

Riskipddomasijoittamisen toimialaa on historiallisesti laajasti tutkittu sen laajenevan koon ja
kasvavan yleisen kiinnostuksen vuoksi. Makrotaloudellinen nakékulma sen vaikutuksesta riski-
sijoitusten kasvupotentiaaliin ja suorituskykyyn on kuitenkin ollut vdhemman aiempien tutki-
musten keskiossa. Tassa tutkimuksessa on keskitytty makrotaloudelliseen ymparist66n ja sen
muutosten mahdollisiin vaikutuksiin riskipddomamarkkinoiden suoriutumisessa. Tutkimukses-
sa on keskitytty Yhdysvaltojen riskipddomamarkkinoihin sen maailmanlaajuisesti suurimman
koon vuoksi, mika tarjoaa vahvimman perustan merkittavien tulosten I6ytamiselle tutkimus-
alueella. Lisaksi tunnistetaan suurimmat riskisijoituksiin vaikuttavat riskit ja osoitetaan keskei-
simmat keinot niiden hallintaan toimialalla.

Tassa tutkimuksessa on havaittu useita merkittavia riskien lieventamiseen vaikuttavia tekijoita
riskipddomamarkkinoiden salkkutasolla. Tutkimusprosessin empiirinen osuus on toteutettu
keraamalla tietoja noin 26 vuoden ajalta tietyistd makrotaloudellisista muuttujista ja yhdysval-
talaisista riskipddomamuuttujista. Empiirinen tutkimus on toteutettu regressioanalyysida hyo-
dyntamalla. Regressioanalyysin riskipdgdomamuuttujat koostuvat sijoitetusta kokonaismaaras-
ta, sopimusten maarasta ja keskimaaraisesta kaupan koosta Yhdysvaltojen riskipadomamark-
kinoilla. Regressioanalyysiin valitut makrotaloudelliset muuttujat koostuvat Yhdysvaltain 10
vuoden valtion joukkolainojen tuotosta, Russell 2000 indeksista, listautumisanneista, tyotto-
myysasteesta ja teollisuustuotantoindeksista.

Kaiken kaikkiaan tutkimuksen tarkein kiinnostuksen ja keskittymisen aikakausi sisaltda viimei-
simman koronakriisin ja aiemmat talouskriisit. Saavutetun analyysin empiiriset havainnot
osoittavat, ettd Yhdysvaltojen riskipddomamarkkinat korreloivat merkittavasti ymparoivan
makrotalouden kanssa tietyiltd osin. Makrotalouden siirtymat vaikuttavat merkittavasti riskisi-
joitusten riskitasoon ja johtavat siten riskien lieventamiseen tai vaihtoehtoisesti riskien kasvat-
tamiseen sijoittajien riskimieltymysten ja maaritellyn riski-tuottosuhteen mukaan. Tama antaa
olennaisen kuvan pdadomasijoittajien paatdksentekoprosessista koskien riskisijoitusten toteut-
tamista koetun taloudellisen ympariston aikana, ja helpottaa potentiaalisten sijoitusten tule-
vien kasvunakymien arviointia.

AVAINSANAT: riskipadgoma, makrotalous, riskienhallinta, kriisit, regressioanalyysi
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1 Introduction

The business sector is full of companies looking for funding to expand their operations.
The venture capital (VC) industry exists to assist small and entrepreneurial businesses.
Many early-stage enterprises are having difficulty securing financing because they lack
appropriate security for receiving a bank loan, for example. The lack of assets for suita-
ble collateral such as buildings and merchandise requested by banks creates challenges
for early-stage business ideas in terms of obtaining appropriate financing. In most cases,
a company's goodwill is not regarded a valid criterion in securing financing. Venture
capital companies (VCC) invest primarily in enterprises as financial intermediaries, fill-
ing the gap left by a lack of suitable funding for small and entrepreneurial businesses.
VCCs are eager to assist potential future success stories in the process of turning a
business idea into a viable firm. A successful investment in a potential company idea,
on the other hand, necessitates multiple steps of risk management and teamwork be-

tween the investor and the investee. (LiPuma & Park, 2014; Okpala, 2012.)

The precise risk variables affecting venture capital will be thoroughly detailed in this
thesis, with the macroeconomic risks affecting ventures being the key focus of the re-
search. Risk materialization leads to portfolio losses and, as a result, is an obstacle to
lucrative investments. Therefore, it is critical for VC firms to manage risks in their port-
folio companies. Risks must be considered by venture capital firms as a factor affecting

the overall performance of their investments.

The macroeconomic perspective within the VC industry's research has been very lim-
ited. The expanding importance and popularity of venture capital (VC) business has
heightened the desire for clarity on the macroeconomic elements that influence VC
performance. Investors should be mindful of potential macroeconomic risks to ven-

tures. (Ning et al., 2015.)



1.1 Purpose of the study

The goal of this study is to build on the research | began in my bachelor’s thesis by ex-
panding on the components of the study that have statistically significant empirical
outcomes, focusing on the venture capital business and its risks. The previous studies
within venture capital have limitedly included the macroeconomic aspects combined

with risk factors and risk management underlaying the performance perspective.

Few studies have examined the impact of macroeconomic factors on venture capital
performance in the past. However, until now, these studies have only covered the eras
of the dotcom bubble and the financial crisis, with the most recent study covering data
up to 2011. In the venture capital industry, the most recent 10-year era, including the
covid crisis, has not been empirically studied from a macroeconomic performance per-

spective.

My bachelor's thesis findings were concentrated on the topic of risk management and
its impact on a company's overall success. Multiple significant risk factors and strate-
gies for dealing with the risks of venture capital investments were discovered in the
study. The main goal of this research is to identify macroeconomic risks and factors
that have influenced venture performance over the last ten years. The purpose is to
apply what was learned in the bachelor’s thesis regarding risk management approach-

es for dealing with macroeconomic risks in the venture capital industry.

The macroeconomic focus in this study will be on the potentially significant risks and
uncertainties for the venture's performance. Economic crises and downturns have his-
torically constituted important macroeconomic risks to ventures profitability (Ning et
al., 2015). As a result, the study's macroeconomic focus will be on the covid crisis and
the risks it may have caused to ventures. The empirical study will look at specific mac-
roeconomic elements and how they changed during the crisis, as well as how these

aspects influenced the ventures' performance. The goal is to identify a statistically sig-
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nificant correlation between changes in specific macroeconomic conditions and the

performance of ventures.

1.2 Hypotheses

The first hypothesis focuses on macroeconomic policy actions and their potential im-
pact on venture capital investments. The United States (US) fiscal and monetary policy
during the covid crisis was unprecedented in history, and its impact on global equities
markets was unforeseeable. The hypothesis assumes that significant changes in equity
markets have had an impact on venture capital industry performance as a result of leg-
islative changes. The hypothesis will be empirically tested by looking at parameters
such as policy actions and VC market performance to see whether there are any statis-

tically significant correlations. The following is the initial hypothesis:

H1: The performance of the VC markets was significantly influenced by the Federal
Reserve's policy actions in response to the covid crisis.

The second hypothesis describes the relationship between the stock and venture capi-
tal markets in the United States (US). According to the theory, the performance of par-
ticular stock indices is highly correlated with that of the venture capital markets. Small-
cap indices, such as the Russell 2000, should be used to compare statistically signifi-
cant results with the VC markets because venture sizes correspond fundamentally with
small-cap enterprises. It's reasonable to suppose that strong stock market perfor-
mance attracts a surge of new ventures and investors because favorable market condi-
tions increase the probability of profitable ventures. The following is the second hy-

pothesis:

H2: The behavior of the VC market is significantly associated with the stock market.

After the financial crisis, | identified major shifts in the tendencies of venture capital-

ists' investment behavior in my bachelor’s thesis. The stage of the invested venture
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and the amount of capital committed were two important variations in investment
patterns. The pattern appeared to be following the level of economic uncertainty
among investors' minds. Increased uncertainty tempts investors to make less risky lat-
er-stage investments that require a larger quantity of capital to invest in ventures. Ac-
cording to the hypothesis, the increased economic uncertainty caused by the covid
crisis affected similarly venture capitalists' investment strategies as previous economic

uncertainties and downturns. The following is the third hypothesis:

H3: The covid crisis' risk realization had no significant impact on venture capitalists'
investment strategies.

1.3 Structure of the study

The remainder of the thesis is organized as follows. The theoretical background on the
financial basis of this study is presented in Section Il. For risk modeling and optimal
portfolio assessments, finance theory contains a number of important methodologies
and models. These finance theories, in combination with the theories that underpin
the study's chosen hypothesis, will constitute the core of this section. Section Ill con-
centrates on the literature review by compiling the most significant previous results in
the topic. The data and methodology behind the study's results and outcomes are pre-
sented in Section IV. Section V discusses the study's findings and limitations, as well as

future research directions. Section VI concludes the whole thesis.
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2 Theoretical background

2.1 Risk management

The goal of risk management is to understand the company's existing portfolio risks
and the risks it is willing to accept in the future. Financial institutions must decide what
kind of risks they are prepared to take and what steps they will take if certain risks are
unacceptable. Risk decomposition is one of the most common risk management meth-
odologies employed by financial organizations, with the goal of identifying and manag-
ing risks one at a time. The second key method is risk aggregation, which aims to miti-

gate risks by ensuring that the portfolio is properly diversified. (Hull, 2018.)

Risk management is a dynamic process that consists of a series of events (Wolke, 2017).
Identifying, estimating, evaluating, treating, and monitoring any negative effects on

performance are all part of successful risk management (Hain, 2011).

Multiple hedging techniques are employed to mitigate the adverse effects contributing
to the investment in the field of risk decomposition by means of risk management ap-
proaches. Hedge often is created by using range of financial instruments, such as pur-
chasing insurance against a variety of risks. The most frequent hedging approach in-
volves the use of derivatives. Forwards, futures, options, and swaps are examples of
derivatives whose value is based on the value of another asset. The basic purpose of
derivatives is to protect an asset's value against unfavorable impacts such as foreign
currency and interest rate changes. Hedge using derivatives may be done in a variety of
ways, such as entering a contract with another party to buy a certain product at a spe-
cific fixed price in the future, therefore hedging against price changes in that asset.
Hedging strategies might help you avoid cash shortages or financial trouble. (Brealey et

al., 2017.)

The bigger the level of risk in the investment, the greater the expected return. The an-

ticipated value of a variable is commonly defined by statisticians as its average value.
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The anticipated value, according to statisticians, is the weighted average of all possible
investment returns. The chance of a specific return occurring is equal to the weight

allocated to that return in the computations of expected returns. (Hull, 2018.)

In portfolio analysis, the trade-off between risk and expected return is an area of inter-
est. The spread of the portfolio return, or the uncertainty of returns, is used to evalu-
ate risk in portfolio analysis using the mean-variance concept. Due to the ability to
lower portfolio risk through diversification without affecting anticipated portfolio re-
turn, rational investors minimize portfolio variance within the mean-variance frame-
work at a given level of expected return. It's more important to look at the co-
movements between the assets in a portfolio than the mere sum of the variances of
the assets in a portfolio when evaluating the overall risk of a portfolio based on its var-

iance. (Markowitz, 1952.)

The statistical measure of covariance is used to calculate the co-movements of two
random variables. The expected effect of their deviations from their individual ex-

pected values is covariance for two random variables X and Y:

cov(X,Y) = E[(X — u)(Y — )] (1)

where i, is the mean of X, and p,, is the mean of Y. (Alexander, 2001.)

In the area of risk management, the ability to lower portfolio risks through diversifica-
tion is crucial. The risk aggregation strategy's principal function is diversification.
Choosing low-covariance investments is an important approach to manage risks since
portfolio assets' independence from one another improves projected returns in re-

sponse to the amount of risk in the portfolio.
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The capital asset pricing model is a continuation of the portfolio analysis in the area of
risk-expected-return trade-offs. The beta of a portfolio is a linear function of its covari-
ance with the market portfolio in the capital asset pricing model. The level of systemat-
ic risk in the portfolio is described by beta. The only major risks in the capital asset pric-
ing model are systematic risks that affect the whole stock market and cannot be miti-

gated via hedging or diversification. (Sharpe, 1964.)

The goal of beta is to determine the sensitivity of an investment's return to the return
on a market portfolio. When beta is equal to zero, there is no systematic risk and the
anticipated return equals the risk-free rate, but when beta is equal to one, we have the
same systematic risk as the market portfolio. Values that exceed the market portfolio's
systematic risk indicate that a portfolio's volatility, and hence the number of risks it
contains, is greater than the market portfolios. The systematic risk that contributes to

the risk premium is defined as:

where po is the covariance between the return of the investment and the market port-
folio, and oy is the standard deviation of the return on the market portfolio. (Hull,

2018.)
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Figure 1. The capital asset pricing model (Hull, 2018).

Within combinations of risky assets, the capital asset pricing model establishes a sim-
ple linear relation between the expected return and standard deviation of a return. The
capital asset pricing model has two risk components: a systematic risk component that
characterizes the portfolio's correlation with the market portfolio, and a nonsystematic
risk component that moves independently of the market portfolio. (Beaver et al., 1970;
Sharpe, 1964.)

The capital asset pricing model is defined as:

E(Ri) = Rf +p; [E(RM)- Rf ] (3)

where E(Ri) is the expected return of a portfolio i, Rf is the risk-free rate, E(RM ) is
the expected return of the market portfolio, and B is the beta of the portfolio i. (Hull,

2018.)

If the portfolio is well-diversified, the systematic risk, also known as market risk, is the

sole meaningful risk element in the capital asset pricing model from the standpoint of
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risk management. Diversification within the portfolio is achieved by the use of a risk
aggregation strategy, which involves picking a large number of individual assets with
low covariance. Due to diversification, the amount of nonsystematic risk, also known as
company-specific risk, in the portfolio is kept to a minimum. The systematic risk is a risk
component that cannot be diversified out of the portfolio, making it an important field
in risk management that requires special attention from investors managing portfolio
risks. Because a higher level of risk necessitates a higher level of expected returns, in-
vestors' risk preferences play a role in the trade-off between risks and expected returns.
Behavioral finance may be used to the decision-making process. A risk-seeking investor
is prepared to take on more risk in exchange for a better return. Risk-averse investors

avoid taking risks and, as a result, accept lower returns on their investments.

2.2 Macroeconomic policy

The macroeconomic policy, which is composed of fiscal and monetary policies, is a cru-
cial factor in the behavior of economies and financial markets. The primary goal of
monetary policy is to maintain economic stability. The ideal level of economic balance
is stable cumulative growth, in which boom and bust cycles are reduced in the econo-
my as a whole. Changes in the amounts and allocations of taxes and government ex-
penditures are among the variables needed to stabilize the economy. The acquired
unemployment rate and detected level of inflation are related to the stabilizing policy

activities. (Goodfriend, 2007.)

Policy decisions and past policy changes have had a substantial impact on the strength
of boom-cycles and have had an efficient early protective effect on the cycles of eco-
nomic downturns. The fundamental aspects of government engagement into market
instabilities are fiscal and monetary policy. However, in the past, implemented policy
measures have been shown to be overstated or underestimated as a result of signifi-
cant activities producing unfavorable side effects on the equity markets. Government

central banks make the majority of macroeconomic policy decisions. (Dosi et al., 2010.)
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2.2.1 Fiscal policy

Fiscal policy is categorized into two categories: expansionary and contractionary. Ex-
pansionary policy is based on increased government interaction with the economy, and
vice versa. The goal of expansionary policy is to boost economic activity in order to
achieve greater growth rates. The goal of a contractionary policy is to limit economic
activity in order to prevent the economy from overheating and producing negative

consequences such as inflation. (Kaminsky et al., 2004.)

Fiscal policy theory is classified into several historical differing major theories. "The
general theory of employment, interest, and money," by British economist John
Maynard Keynes, is included among the most important theories. Keynesian economics
describes his approach to fiscal policy. The key concepts of Keynesian economics form
the foundation of expansionary fiscal policy. According to Keynesian economics, the
government may enhance economic growth by stimulating demand. The major instru-
ments for generating demand are infrastructure investments, unemployment benefits,
and education, but it's important to remember that excessive activities lead to inflation,
which limits consumption possibilities. Inflation diminishes the total value of money by

raising prices. (Keynes, 1935.)

The key element of Keynesian economics is achieving the desired level of economic
growth by increasing consumers' consumption possibilities, for example, by providing
unemployment benefits, which raises company income, resulting in a positive multipli-
cative effect on the entire economy and its gross domestic product (GDP). The second
politically pursued level of GDP is public expenditure on infrastructure and education,

which creates jobs and encourages economic innovation and growth. (Keynes, 1935.)
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Figure 2. Expansionary and Contractionary Fiscal Policies to Shift Aggregate Demand (Case et
al., 2012).

Panels (a) and (b) depict the expansionary and contractionary fiscal policies based on
Keynesian economics. The economy is experiencing a recessionary gap (YP Y1) in Panel
(a). An expansionary fiscal policy aims to move aggregate demand to AD2 in order to
reduce the gap by using government fiscal policy to boost economic activity. The
economy faces an inflationary gap (Y1 YP) in Panel (b). A contractionary fiscal policy
aims to lower aggregate demand to AD2 in order to bridge the gap through lowering
economic activity. The picture depicts how the ostensibly ideal pricing level is determi-
ned by fiscal policy decisions affecting economic activity as measured by GDP. (Case et

al., 2012.)

2.2.2 Monetary policy

The main purpose of monetary policy is to have an impact on economic activity by in-
teracting with the degree of equity in the economy. The major components of the rela-
tionship are changes in credit policy and money supply in the economy. Monetary poli-
cy is a tool for achieving or sustaining full employment or incremental economic devel-

opment in the long run. Price stability, salaries, company investment levels, and indi-
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vidual consumption capacity are all affected by the money quantity in circulation. As a
result, at any specific time, monetary policy has a cumulative influence on the whole

economy. (Goodfriend, 2007.)

Central banks make crucial choices on key interest rates as part of monetary policy. The
important interest rate choices include deciding the lending rates to local banks, which
affects and guides the rates that consumers and businesses pay for bank loans. As a
result, important interest rate choices have an impact on credit policy, as well as the

amount of credit and money in circulation across the economy. (Kaminsky et al., 2004.)

The quantity theory of money is described as:

MV = PQ (4)

where M is the money supply, V is the velocity of money in circulation, P is the price

level and Q is the quantity of goods and services transactions. (Friedman, 1956.)

Milton Friedman's equation assesses the balance obtained by combining aspects of the
overall amount of money in circulation and the cumulative price level with the overall
qguantity level on used goods and services transactions. According to the idea, the
amount of money in circulation in an economy quantifies the economy's price level and
consumption level, and therefore money is a tool for achieving the desired level of

economic activity and price stability. (Friedman, 1956.)

2.3 IPO, stock, and bond markets

An initial public offering (IPO) is a common way for a company to go public. The ability
to raise money and funding for a business's expansion requirements from public inves-
tors is @ major reason for a firm to go public. The IPO market moves in waves, with a

relatively large amount of offers during economic booms and a much-reduced volume
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during economic downturns. This is owing to the fact that the current economic condi-
tion has a substantial impact on a listing company's development prospects, altering
public interest in listing firms and the amount of money and funding they require from
an IPO. This is the primary explanation for fluctuations in the amount of IPO offerings

during different economic cycles. (He, 2007.)

The prevalent belief that the stock markets are always efficient surrounds the stock
markets. All accessible information is always contained and computed inside the stock
prices in efficient markets expression. This phenomenon is known as the efficient mar-
ket hypothesis, and it is part of the current financial theory's foundation. The hypothe-
sis is based on the idea that individual investors make random investment decisions,
causing random movement in stock prices, but the market as a whole is always correct,
and stock prices only alter their real value when new information becomes available.
This implies that fundamental and technical analyses are useless in making investing

decisions. (Ying et al., 2019.)

Many people believe that stock markets can be predicted and that future stock values
can be measured and calculated. Fundamental analysis, which estimates the current
value of a company's future cash flows, is the most frequent method of doing so. This
is accomplished by investigating a company's financial statement, balance sheet, divi-
dend policy, and future growth prospects. The combination of these corporate data is
used to determine if a firm's current stock price is overpriced or undervalued. Accord-
ing to fundamental analysis, stock prices will always return to the company's real value

over time if certain valuation metrics are used. (Eiamkanitchat et al., 2017.)

Technical analysis is the second widely used stock analysis approach, which claims that
stock prices move in predictable patterns and trends over time. The analytical ap-
proach is used to forecast future price movement using a combination of price and
volume. As a result, technical analysis asserts that stock prices are predictable and that

the efficient market hypothesis does not apply. (Eiamkanitchat et al., 2017.)
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Individuals' behavior and decision-making processes in the financial environment are
considered by behavioral finance. Behavioral finance questions the widely held belief
that investors act rationally and considers psychological factors. Prospect theory, which
is based on behavioral finance, is a well-known phenomenon in economics. Prospect
theory is founded on the belief that people make investing decisions based on prior or
given information. The theory assumes that potential profits are valued more highly
than potential losses. This psychological bias has been observed in the global equity
markets in the past, particularly during boom-cycles, when investors overestimate the
probability of excess returns owing to favorable market performance while underesti-
mating overall market risks. This psychological phenomenon affects many areas of eqg-
uity markets, emphasizing the significance of adequately understanding behavioral

finance theories. (Kahneman & Tversky, 1979.)

The bond market is the primary source of funding for publicly listed firms and govern-
ments to meet their long-term financial needs, which are generally met through debt
obligations. Because bond yields are actively computed for various maturity bonds,
bond markets represent the current situation of the global debt markets and interest
rates. The segmented market hypothesis, which assumes that various maturity bonds
have distinct investors, is a significant bond market theory. Individual and corporate
bond investors prefer different maturities and have different goals when it comes to
bond investments. As a result, specific maturity bond yields cannot be used to antici-
pate the yields of other bond maturities, and the bond markets as a whole are diver-

gent. (Gurkaynak & Wright, 2012.)
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3 Literature review

3.1 Private equity

A medium or long-term equity investment that is not publicly listed on an exchange is
referred to as private equity (PE). Equity investments are made by private equity firms
and individual investors and are kept for three to seven years. Because there is no ex-
change on which to trade shares or market makers for the assets, PE investments are
typically illiquid. The majority of PE investments are made in firms by using venture
capital or buyouts. A leveraged buyout (LBO) is a type of investment that aims to buy a
business with a significant degree of debt (Stowell, 2013). Despite the fact that lever-
aged buyouts have historically been the main financial field in private equity, this thesis

concentrates on venture capital. (Cendrowski et al., 2012.)

250000

200000

150000

= Buyouts
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Figure 3. Historical venture capital and buyout annual fundraising levels, 1995-2010 (Cend-
rowski et al., 2012).

PE investments have risen dramatically at times in recent decades. PE investment activ-
ity has had mainly continuous accelerating growth, particularly during periods of rapid
economic expansion. Low interest rates have been a key driver of increasing PE activity
during periods of economic expansion. Credit market circumstances are a critical com-

ponent in determining the success of a PE portfolio investment. This is because when
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the cost of debt is low compared to the cost of equity, private equity companies want
to borrow more money and get more advantageous borrowing terms and conditions.
Prior to the financial crisis, private equity investors noticed mispricing in the credit
markets, which encouraged them to undertake more deals, and larger deals, than ever
before. When there is a sustained period of strong equity returns and a favorable in-
terest rate environment, private equity transactions have historically climbed and will

continue to expand in the future. (Stowell, 2013.)

As the economy expands, more prospective enterprises seeking funding emerge. When
the chances for success of potential portfolio firms look to be favorable, positive eco-
nomic development attracts PE investors' attention. The boom cycle is characterized by
abundant credit and lax debt covenants, exposing PE investors to larger risks if the
economy abruptly shifts. Economic expansion has been followed by recessions, such as
the financial crisis, which had significant repercussions on the portfolio businesses of
PE firms, and hence on the risks and returns in the PE industry. When credit is scarce
and corporate profitability are weak, such as during recessions, boom cycle features
will be followed by reduced activity. The bust cycle is defined by portfolio companies’
debt defaults and bankruptcies, which have a significant impact on PE funds’ perfor-

mance. (Stowell, 2013.)

As a result, while historically more investments have been made in firms via VC, LBO is
still the most financially lucrative area in the PE industry. This is owing to the fact that
LBOs have significantly greater financial operations than VCs. An LBO investment nor-
mally entails the total purchase of the target firm, whereas a VC investment usually

entails a small amount of money.



24

9000
8000 A
7000 4 \
6000 y
5000 ‘ \ P -
4000 . S

Buyouts
3000 < - -=-Venture Caplita

—
2000 2 PAN -

1000 | "’,_f--f*"r \\\;‘===_:_.-—*””' N
2995 2000 2005 2010
Year

No. of Companies Receiving Funding
“
-,
\
*
)
A

Figure 4. Historical number of companies receiving funding, 1995-2010 (Cendrowski et al.,
2012).

PE investments can take the form of fund investments in PE firms' managed funds or
direct investments in the fund's portfolio companies. Because they share the costs and
obligations of running the business, PE companies managing the funds are typically
referred to as general partners. Limited partners have made investments in PE funds
that control a portion of the portfolio firms' shares and are thus only participants in the
company for the amount of their entire pledged capital contributions. When the firm is
sold, the profits (or losses) from the investment are realized. The remaining revenues
are distributed to limited partners; however, PE firms will get a percentage of the
fund's income, including any fund management fees paid by the limited partners

(Stowell, 2013). (Cendrowski et al., 2012.)

3.1.1 Venture capital

The purpose of venture capital investments is to offer early-stage equity funding to
private firms that have the potential to develop rapidly. The investors' principal strategy
is to finance just the most innovative and financially appealing projects in the hopes of
making a profit. Injecting both financial and human capital into fledgling early-stage

private companies is a strategy for making them profitable. The ultimate goal of a ven-
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ture capital investment is to aid growth, raise sales, and ultimately monetize the in-
vestment through a liquidity event. VC investments are made in cash, and the investor
obtains a piece of the ownership in the investee company. The engagement of venture
capital firms or individual investors in portfolio businesses stems from stock ownership
and, as a result, their participation in the costs and obligations of running the business.
VC investors are distinguished from other forms of equity investors by their involve-
ment in portfolio businesses operations, such as coaching, counseling, and networking.

(Talmor & Vasvari, 2011.)

The development of early-stage investment financing frequently follows a predictable
pattern. Entrepreneurs often self-fund the development of a concept, technology, or
product in the early stages. After evaluating the underlying commercial concept or
company strategy, an entrepreneur collaborates with a "business angel" investor who
gives early equity capital, known as seed-funding stages, to attract future investments.
Following the development of a workable business plan, early-stage companies will
require more funding. Additional funding will be required to help the firm expand and
develop further, such as for research and development, operational growth, and con-
sumer attraction. VC addresses this funding gap by giving not just capital but also expe-

rience in order for potential early-stage startups to grow. (Talmor & Vasvari, 2011.)

General partners (GPs) invest and manage VC funds, while passive limited partners (LPs)
provide cash. Due of the smaller deal sizes, VC funds are less financially secure than
buyout funds. Due to VC firms' considerable post-investment participation in portfolio
businesses, there are also a restricted quantity of money handled in VC. Due of the
difficulty in getting cash from institutional investors, VC firms usually focus on differen-
tiating themselves from other VC funds. Differentiating elements in VC funds include
the target company's industry or sector, as well as the portfolio company's develop-

ment stage. (Talmor & Vasvari, 2011.)
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Factors such as the portfolio company's development stage have a direct influence on
the fund's anticipated returns and risks. Earlier stage investments come with a greater
risk profile and, as a result, higher anticipated returns for the VC fund. The preferred
risk-to-reward ratio in a venture capital fund is influenced by the preferences of general

and limited partners.

VC funds often do not invest in the startup and seed phases because the equity needs
in comparison to the portfolio company's upside potential are too small for the VC
companies' resources. Early-stage investments are often the initial round of funding
provided by a venture capital company, and so carry the highest level of risk due to the
lack of insight into the investment's potential for success. Because the firm is yet un-
tested, the amount of money offered is often less in the early stages. More funding will
be given when visibility increases and certain difficulties are overcome, allowing a ven-
ture capital firm to become more confident in the company's chances of success.
Staged financing refers to the process of providing cash to a portfolio firm in stages,
with the option to exit the transaction at any time during the financing process (Wang

& Zhou, 2004). (Talmor & Vasvari, 2011.)

Historically, VC funds have been allocated to different stages of a portfolio company's
growth. There have been differing views on whether or not development stage invest-
ments should be included in the venture capital field. Because VC investments may be
completed at various phases, narrowing the field of venture capital should focus on
how the investment will be done rather than the investment stage. Because of the
fund's dependencies between risk and anticipated returns, the majority of VC invest-
ments have historically been made as early-stage investments. By investing in early-
stage companies, VC funds are ready to take on more risk, resulting in larger expected

returns and, as a result, bigger potential profits at the liquidity event.

One of the main abilities of a successful VC firm is accurate valuation of a prospective

investee business. There have been occasions in the VC sector when promising early-
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stage firms were backed at exorbitant valuations, resulting in losses for VC investors at
the liquidity event stage, despite the fact that they were profitable and growing rapidly.
Overvaluation of an early-stage business may be caused by entrepreneurs' unrealistic
expectations for the company's future performance, or by the investment manager's
incapacity to appropriately appraise the investee firm's valuation in relation to its fu-
ture performance at the point of VC investment. Valuation based on an overstated
goodwill or future development potential of a promising inventive early-stage firm
might result in the company's incapacity to profit from a liquidity event. (Demaria,

2013.)

Syndication is a significant part of the venture capital sector. In syndication, the portfo-
lio company's lead investor initiates the initial round of fundraising and invites addi-
tional investors to join the same or following rounds. The willingness of invited inves-
tors to invest is contingent on their interest in the startup. After the fundraising is
closed, the lead investor builds social relationships with the entrepreneur and becomes
heavily involved in the administration of the startup (Brander et al., 2002). Typically,
invited investors do not have social links to the entrepreneur or have considerable in-
volvement in the start-up's operational management. The strategic network of a ven-
ture capital firm and its partners is made up of complementary resources that help a
financed company create and grow. In order to obtain tacit information about a startup
concept before investing, social networks are utilized to handle ambiguity. Syndication

across networks decreases the investment's uncertainties and risks. (Ferrary, 2010.)

3.1.2 Investment stages in venture capital

This chapter outlines the various stages of the venture capital industry's ventures.
Seed-stage investments, early-stage investments, and later-stage investments are the
three primary stages of ventures undertaken in the VC industry. The venture capitalist
overseeing the investment portfolio's risk preferences contribute to the intended rela-

tionship between these different stage ventures inside the portfolio.
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Figure 5. Historical commitments to venture capital by stage, 1980-2010 (Cendrowski et al.,
2012).

Early-stage investments have historically been the most popular in the venture capital
industry, probably because these enterprises offer the best risk-reward ratio. Between
2000 and 2010, the distinction between early-stage and later-stage companies grew
noticeably. The disparity began to widen during the techno boom, presumably as a
result of the large number of appealing early-stage firms in which venture capitalists
were prepared to invest due to the favorable growth prospects and high anticipated
returns in these projects. Historically, venture capitalists have been ready to take on
bigger risks due to their ambition to make a large number of early-stage investments in
comparison to the entire sector. The number of seed-stage investments completed was
low in comparison to other investment stages, which might be because the equity
needs in relation to the portfolio company's subsequent upside potential are too small
for VC firms' resources (Talmor & Vasvari, 2011). Due to the diversification benefits that
contribute to a positive risk-to-expected-return ratio, a balanced portfolio of various

stage ventures has grown in popularity.
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The economic recovery following the financial crisis has been rapid, affecting the ven-
ture capital business as well. On the time period of 2013-2015, the chart from the past
decade of venture funding in US shows a tremendous surge in investment activity with-
in the venture capital industry. The improved economic environment has facilitated the
implementation of riskier ventures, as seen by increasing venture capital investment
activity. Execution of riskier investments in a stable economic environment has also
contributed to an increase in the number of seed-stage and early-stage investments,
which have higher risks but also higher anticipated returns and profit potential. During
the period 2013-2015, seed-stage and early-stage ventures grew substantially in com-

parison to later-stage investments, which remained relatively unchanged.

The attraction of larger profit opportunities comprising earlier-stage investments might
stem from the ideal risk-to-reward ratio. VC investors are prepared to take greater
chances in a stable economic environment because they believe that the possibility of
the risks being realized in the venture is lower during times of high economic growth

compared to the probability of superior performance.
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Regardless of the strong economic growth, the quantity of capital invested in ventures
remained relatively consistent between 2013 and 2015, which might be attributed to
the ratio of completed earlier-stage investments to later-stage investments. Because of
the lower value and capital needs in the early phases of these ventures, the capital
invested in early-stage ventures is often smaller. The fact that investment managers use
risk management techniques such as staged financing inside early-stage ventures to
control the risks associated with the venture's development may also have an impact

on the reduced amount of cash spent during earlier fundraising rounds.

During the period of 2016-2021, the relationship between executed early-stage ven-
tures and later-stage ventures has shifted. In compared to the period 2013-2015, the
number of completed earliest-stage ventures has steadily fallen. This might be owing to
the heightened uncertainty in the economic environment, which has contributed to
apprehension in making these risky investments. The total investment activity in the
venture capital industry has however accelerated in recent years, possibly owing to the
fact there has been a sustained period of strong equity returns and a favorable interest
rate environment, which tends to increase the overall activity within the VC industry.
Because later-stage venture activity has grown rapidly while activity in accomplished
earlier-stage ventures has dropped, activity in later-stage ventures has grown in com-
parison to earlier-stage ventures. This might be because, in this uncertain macroeco-
nomic environment, venture capitalists favor later-stage ventures, which have a lower

risk profile.

Between 2016 and 2021, the amount of money invested in the venture capital industry
rose remarkably. This is intriguing since the amount of money spent in the VC industry
has climbed but the number of ventures that have been completed has remained rela-
tively stable. This might be because the number of completed later-stage ventures has

risen in comparison to the total sector. Because the valuation of a later-stage company
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and the capital requirements tend to be larger, later-stage ventures often have a great-

er amount of money invested during the fundraising round.

3.2 The definitions of risk

Despite the subject field's prominence, there is no commonly agreed definition of risk
principles and fundamental concepts. There is a lack of clarity in the theoretical
framework around risks in terms of their scientific foundations. Because it is impossible
to avoid all risks in life, but only to select amongst them, the field of risks involves a
decision-making process. Individuals and other decision makers must be able to evalu-
ate risks from the perspective of their risk preferences, which is required by the ration-
al decision process. The term "risk" is used in a variety of contexts and is divided into
several categories, such as commercial risk, economic risk, political risk, and so on.

(Andretta, 2014; Kaplan & Garrick, 1981.)

Risk may be described as the unknown nature of a situation's outcome. Uncertainty
refers to the fact that we don't know whether or not a specific event will occur, when it
will occur, or what the implications will be if it does. Risks, according to this definition,
are the repercussions of an action in terms of the activity's ambiguity and severity. Un-
certainty may be defined as our inability to anticipate the future, such as the future

value of an asset. (Aven & Renn, 2009; Aven, 2010.)

The dimensions of risk are the probability and severity of adverse events (Lowrance,
1976). Probability is a technique that is used to describe uncertainty in a variety of sit-
uations, such as distributing values for a future possible outcome. Uncertainty is fre-
guently referred to as a synonym for probability. Severity refers to the degree of poten-
tial negative consequences, such as the number of financial losses incurred during the

realization of risks. (Aven & Renn, 2009; Aven, 2011.)
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3.2.1 Risks in venture capital

The possibility of experiencing all of the negative impacts associated with the venture
capital industry is known as risk (Aven, 2011). During the early stages of their company
development, young entrepreneurial enterprises face a number of risks. The lack of
expertise that entrepreneurs may have in running a business poses a number of risks to
early-stage venture capital investments. Agency risk, liquidity risk, technology risk,
market risk, human resources risk, internationalization risk, and macro risk are all ma-

jor risks that VC investments face (Proksch et al., 2016).

Because VCCs suffer substantial risk by investing in ventures owing to knowledge
asymmetries between the investor and the entrepreneur, behavioral issues such as the
principal agent problem are one of the major agency risks in VC investments (LiPuma &
Park, 2014). The biggest agency risks impacting VC investments are believed to be po-
tential concerns of adverse selection and moral hazard between the entrepreneur and
the VCC (Bengtsson & Sensoy, 2011; Lu et al., 2006). Due to their diverse interests and
the difficulties of overseeing the activities of the portfolio firm, the agency risk is pro-
duced by either venture investors or entrepreneurs following their own interests (Fiet,

1995).

Liquidity risk refers to the VCC's exit risk in initial public offering markets, considering
the danger of not being able to properly exit the portfolio business. VCCs alter their
investment decisions based on the degree of liquidity risk in the investment, according
to the analysis of liquidity risk. VC investors engage more in high technological risk in-
vestments on early-stage ventures during periods of high liquidity risk, signaling pro-
jected illiquidity in exit markets, in order to postpone their exit requirements. When
exit markets are liquid, venture capitalists rush to exit by investing more in later-stage

enterprises. (Cumming et al., 2005.)

Early-stage firms' technologies and products are frequently not market-ready, posing

technological risks (Proksch et al., 2016). Technology risk is often referred to as product
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and development risk. VCCs use due diligence to assess the risk of a technology or
product before investing in a venture. Young ventures' goods may not be created on
time, or the technology may not perform as intended, resulting in product develop-
ment delays or greater expenses. The product development process for early-stage
companies might take many years, be fraught with risk, and necessitate significant fi-

nancial resources. (Stranz, 2017.)

The commercialization of breakthrough technology or a product is proving tough for
early-stage companies. Early-stage companies lack the marketing capabilities needed
to bring their idea or product to market and expand the company to take advantage of
the opportunity. Marketing resources, such as successful campaigns and promotions,
access to target customers, and efficient distribution channels, are required for the
commercialization of technology or product. Competition, market size and growth,
obstacles to entry, and the probability of consumer acceptance are all major market
risks that must be considered when bringing a new technology or product to market
(Kaplan & Stromberg, 2003). In a competitive industry, resources are needed to be

ready to react rapidly to rivals' activities. (Wang et al., 2012.)

Human resource risks consider the quality, expertise, and competence of the manager
or management team in charge of the venture (Proksch et al., 2016). Factors impacting
management performance include a lack of financial planning and attention, as well as
the potential that the management is young and inexperienced (Kaplan & Stromberg,
2003). The potential of an enterprise to prosper is significantly influenced by the pres-
ence of skilled and dedicated management. VC businesses that have both general and
specialized human capital in their management teams have fewer failed projects

(Dimov & Shepherd, 2005).

Because internationalization entails a high level of risk, VC firms fund smaller and fewer
frequent rounds of money for enterprises that internationalize opportunistically (LiPu-

ma & Park, 2014). Internationalization can be hampered by a variety of factors, includ-
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ing challenges accessing a foreign market, cultural barriers, and currency rate fluctua-
tions. Macro risk refers to the market dynamics that influence a company's perfor-
mance. Inflation, the business cycle, and interest rates are examples of market varia-
bles. Interest rates and inflation may have an impact on the economy. Fundamental
changes in economic conditions, such as the tech boom and the financial crisis, have a
significant impact on the risk preferences and investment strategies of VC investors.
Investors secure fewer transactions with a smaller average amount per deal in the ini-
tial financing sequences during difficult economic times, focusing more on later-stage
enterprises with lower risk. During periods of rapid economic expansion and boom
cycles, investment activity is reversed, and risk tolerance is significantly increased.

(Ning et al., 2015.)

3.3 Risk management in venture capital

Finance theory argues that investors may diversify their portfolios by selecting the ap-
propriate assets for the desired level of risk. The assumptions that focus on the diversi-
fication advantages regarding the risks in a portfolio are supported by finance theory,
such as mean-variance analysis and the capital asset pricing model. VC investment risks,
on the other hand, comprise a significant amount of unsystematic risks that are diffi-

cult to diversify. (Manigart et al., 2002.)

In venture capital, correlation with other firms in the portfolio is utilized more than
market-based techniques to assess risk. This is because VC portfolios have a high level
of firm-specific volatility and assumably a weak connection with macroeconomic fac-
tors. Because controlling risks in a VC portfolio necessitates extensive use of risk de-
composition focused on the unique domains of risks associated with VC, risk manage-
ment in the VC industry must differ from fundamental finance theory in several areas.
The examination and appraisal of new ventures, for example, are examples of risk de-
composition. Due diligences in the domains of financial analysis, market analysis, and

competitor analysis are used internally and externally to review and evaluate possible
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ventures from the standpoint of the risk-reward relationship. (Kut et al., 2007; Lu et al.,

2006.)

Portfolio diversification across multiple investment phases, sectors, and geographical
regions is an example of risk aggregation in the world of VC investments (Kut et al.,
2007). Investing in various stage ventures with a diverse relationship of risks impacting
ventures results in a portfolio with a more favorable risk-to-expected-return ratio.
Smaller covariance within portfolio investment performance is enabled by industry and
geographical diversification, resulting in a lower degree of systematic risk in the portfo-

lio.

In the venture capital sector, risk management solutions include governance systems
and financial contracts. Financial contracts are being utilized to mitigate risks and agen-
cy costs associated with the amount of monitoring and participation inside the portfo-
lio firm, such as behavioral-based contracts and outcome-based contracts. To control
the rights of management and investors, governance procedures are implemented.
Due to being able to monitor management effort and actions taken in the portfolio
firm, experienced VC managers negotiate the right to join their portfolio companies'
boards of directors in the financing contract. VC finance arrangements typically include
variations in decision-making power based on the company's performance, such as the
venture capitalist gaining greater control during periods of bad performance and de-
volving further to the background during periods of good performance (Kaplan &
Strémberg, 2003). The governance mechanisms techniques also include the ability to

stage financing and stop funding. (Bengtsson & Sensoy, 2011; Tan et al., 2008.)

As previously stated in this thesis, one of the significant agency risks in VC investments
is principal agent problem (LiPuma & Park, 2014). Financial contracting, incentive sys-
tems, syndication, and staged financing are some of the risk management approaches
utilized for significant agency risks. Financial contracts based on behavior help to guar-
antee that tasks, responsibilities, and control mechanisms are followed. Stock options
for the entrepreneur and workers are examples of incentive mechanisms that are used

to commit and encourage firm participants to the performance improvement process.
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Due to the fact that investment made under syndication needs agreement on the
chances of superior returns, syndication diversifies the risks of a venture to numerous
participants and allows for a possible reduction in risks associated to adverse selection
dilemmas. In the event that a venture does not develop as expected, staged financing

offers the option to leave it. (Kut et al., 2007; Tan et al., 2008.)

By confirming the track record of the management team and board members, as well
as conducting criminal background checks, the human resources risk linked with risks
within management, such as adverse selection and moral hazard issues, may be quanti-
fied. The business plan's overall coherence, as well as the due diligence report's overall
coherence, may help to address information inconsistencies (Tourani-Rad & England,
2003). If the agent's conduct can be observed, behavior-based contracts can be em-
ployed in due diligence during the pre-investment stage. In the post-investment phase,
outcome-based contracts may be used to track pre-agreed targets and assess the likeli-

hood of specific events occurring. (Kut & Smolarski, 2006; Smolarski et al., 2005.)

The exhibit displays the responses to a question asking firms if they used each type of diversification strategy. The possible ranks are
0 = No and 1 = Yes. The vertical scale displays the percentage of firms that indicated that they used a diversification strategy. The first
pair of bars ("Diversify”) shows the percentage of firms that used one or more of the diversification strategies
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Figure 7. Diversification of risk in VC funds (Kut et al., 2007).
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Although Kut et al. (2007) included both VC and BO funds, this thesis focuses solely on
the risk management domains in the VC market. According to the findings, all VC funds
diversify their risks by employing some form of diversification. Syndication and staged
financing are two of the most common methods employed by venture capital compa-
nies to diversify the risks in their portfolio. Syndication contributes to the management
of risks in the field of agency risks in a venture, which have been identified as key risks
in the venture capital business and so have a high relevance in the risk management
process. Staged financing makes it easier to manage risks associated with a lack of un-
derstanding about a venture's future performance, which is always a concern when it

comes to VC investments. (Kut et al., 2007.)

According to the study, only a small percentage of venture capital funds diversify risk
by investing vertically or geographically. Vertical diversification refers to a company's
decision to outsource various aspects of its supply chain, such as the manufacture and
selling of a product, to multiple firms in order to lessen reliance on specific suppliers
and customers (Chong et al., 2014). The relatively high transaction costs in VC may be
one of the reasons for the low level of vertical diversification adopted. The home bias
hypothesis might explain why there is such a low level of geographical diversification.
When compared to international markets, investors favor their home markets since
they are more acquainted and have better market expertise (Grinblatt & Keloharju,
2001). Many VC firms employ risk diversification by investing in many market sectors,

which allows for a reduced level of systematic risk in the portfolio. (Kut et al., 2007.)

Traditional hedging, such as employing derivatives as a risk management tool, is rarely
used in VC funds. This might be owing to derivatives prohibitions in fund management
agreements with their sponsors, or it could be due to fund managers' lack of under-
standing of the risks that the venture faces and should be hedged. The overall lack of
liquidity in various derivatives, as well as high transaction costs, make it difficult to exe-
cute derivatives effectively, contributing to the VC industry's limited use of derivatives.

(Kut et al., 2007.)
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Venture capitalists engage in projects with a greater degree of firm-specific risk with
the goal of lowering that risk by the time of a liquidity event, such as an IPO, thereby
improving the risk-to-reward ratio. Venture capitalists feel that their managerial abili-
ties and resources enable them to handle risks better than the typical investor, and as a
result, they are ready to take riskier investments. Before selling their shares to the pub-
lic, venture investors prefer businesses that involve risks that they are best positioned

to manage and mitigate. (Bamford & Douthett, 2013.)

3.4 Risk management’s relation to performance

VC investments fail at a rate of 35 to 55 percent of the time, either by not generating a
return on investment (ROI) for the investor or by filing for bankruptcy (Zacharakis &
Meyer, 2000). Because of the high failure rate of VC investments, it is critical to control
negative effects and risks that affect the venture, because well-executed risk manage-
ment techniques may result in a decreased failure rate of VC-backed businesses

(Proksch et al., 2016).

The investment manager's experience has been determined to be a key determinant in
the VC fund's performance. Experienced fund managers have developed unique
knowledge, allowing them to better help their portfolio firms by providing value and
creating higher returns as a consequence of their guidance (Sapienza et al., 1996). The
addition of more investment managers to a fund's management team through syndica-
tion, for example, enhances the amount of expertise participating in the fund, which
contributes to its success. Having a large number of experienced investment managers
has a major influence on the risk management process since experienced managers are
better equipped to reduce losses owing to their knowledge. The development of im-
proved returns for the portfolio firm as a consequence of their direction is also sup-

ported by experienced investment managers. Due to their capacity to control risks and
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improve revenues, an experienced fund management team contributes to a favorable

risk-to-reward ratio. (Lauterbach et al., 2007.)

The optimal portfolio size is critical for effectively managing independent portfolio
firms. Due to the small number of ventures in a portfolio, investment managers are
able to give more comprehensive managerial guidance to businesses. Larger funds in-
crease the total consulting activity of investment managers, but management counsel
per firm is diluted, resulting in a multiplicity of hazards inside portfolio firms. Due to
the active managerial engagement, the portfolio firm and the investment manager
lower the risks associated with the investment, resulting in less losses, and on the oth-
er hand, they assist increase the profit prospects of an investment. (Kanniainen &

Keuschnigg, 2003; Lauterbach et al., 2007.)

Because sequentially implemented financing allows the potential of determining the
risk factors and performance of the venture throughout different stages of funding,
staged financing has been observed as a crucial component in lowering losses and
maximizing profits for projects. Staged financing has less of an impact on an invest-
ment's profit prospects than it does on decreasing risks and, as a result, lowering the

likelihood of the venture failing. (Lauterbach et al., 2007.)

VC companies are famous for employing incentive mechanisms with the goal of moti-
vating and committing the participants of the portfolio business to higher performance.
The use of incentive mechanisms such as stock options as incentive mechanisms for
the entrepreneur and employees has an influence on the desire to grow the firm to a
higher level of performance. The desire of all firm participants to invest in the portfolio
company's development has been noted as favorably contributing to the venture's ex-

ceptional success. (Tan et al., 2008.)

It has been observed that more diversification within a fund's portfolio contributes to

greater portfolio returns. Because higher diversification at the fund level compensates
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for the increased risks inside individual ventures, diversification reduces the total risks
of a portfolio, allowing investment managers to execute riskier individual projects. The
higher the risk of each venture and the more accurately it is treated, the higher the
average return on the portfolio level. Due to their collected expertise, experienced in-
vestment managers have higher diversification standards, resulting in a more favorable
risk-to-reward ratio. Diversification at the industry level and diversification of the port-
folio into different stages of ventures have a substantial impact on the venture's per-
formance. Diversification improves portfolio performance, but it requires investment
managers to diversify their portfolio into industries and stages in which they have spe-

cialized knowledge and expertise. (Buchner et al., 2017.)

VC managers that manage portfolios with a higher level of diversification invest more in
early-stage ventures. The greater anticipated returns in these ventures lead to a will-
ingness to participate in riskier early-stage businesses compared to later-stage compa-
nies. As previously stated, more portfolio level diversification reduces overall risk in the
portfolio, allowing for the execution of riskier individual ventures. Early-stage business-
es, for example, have the most promise, but they also have the greatest risk. If the
greater risks were addressed and managed well by the VC managers, a relatively large
number of risky ventures within the portfolio with the highest potential contributed to

the fund's superior performance. (Buchner et al., 2017.)

3.4.1 Performance in venture capital

This section examines the variations in risk and return relationships through time, with
a particular focus on the differences in the venture capital industry between the finan-
cial crisis and the following decade. In this section, the risks and returns in connection
to performance are primarily focused on the development stage of the venture and the

performance of various stage ventures during various eras.
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Figure 8. Value of S1 invested in 1995 in an average venture capital fund by fund stage, 1996-
2010 (Cendrowski et al., 2012).

During the techno boom, riskier early-stage investments contributed to higher returns
in the risk-to-reward ratio. Early-stage portfolio firms with great development potential
may have benefited from the favorable market condition and prospects for attaining
rapid expansion during the techno boom, resulting in increased returns for investors
for the time being. When the techno bubble burst, which was a result of the market's
overvaluation in its entirety, early-stage investment earnings also plummeted. This
might be seen as the acceptance of a high level of risk in these investments. The fact
that early-stage investments maintained their attractiveness in the venture capital sec-
tor during the financial crisis is noteworthy; even early-stage businesses with greater
amount of risk had lower returns during the financial crisis than later-stage businesses
with less risks. This might be related to portfolio diversification, which reduces overall
portfolio risks and allows venture capitalists to make riskier early-stage investments
owing to their attractive anticipated returns, independent of prior performance.

(Buchner et al., 2017.)
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Figure 9. eFront Insight. (2020). Return evolution of active VC funds. Returns, risks and liquidity
of VC Funds in Q3 2020. Collected 2022-02-02 from address https://www.efront.com/research-
papers/returns-risks-and-liquidity-of-vc-funds-in-q3-2020/

The great overall success of VC funds in the past decades can be seen in the historical
return evolution of funds in the VC industry. VC investments profitability increased sig-
nificantly after the financial crisis, which might be a result of the VC industry's connec-
tion with the surrounding favorable economic environment. Favorable economic envi-
ronment has been characterized with low cost of debt compared to the cost of equity,
which has accelerated the overall investment activity in riskier categories, such as ven-
tures. Due to the attractive profit potential, venture capitalists have been ready to take
on greater risk during the period of rapid economic expansion following the financial
crisis by investing more in riskier early-stage businesses. Due to the accomplished lu-
crative growth preceding these ventures liquidity event, the execution of these high-
risk ventures has led recently to the increasingly profitable funds. Due to the excellent
risk-to-reward ratio, high-risk VC investments have achieved extraordinary returns as a
result of strong economic development. Using risk management techniques, venture

capitalists have been able to turn risks into lucrative companies.
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3.5 Macroeconomic policy in covid crisis

Macroeconomic policy decisions in US are executed by the Federal Reserve System
(Fed), which is the central bank of the United States. The policy decisions made during
covid crisis were unprecedented in scale, scope, and size. This chapter provides insight

about the actions taken and their consequences within the overall economy.

The restrictions imposed in response to mounting worries of a covid crisis and its
health ramifications accelerated a significant decline in economic activity in the United
States. This compelled the central bank to act quickly to avoid an economic shock and
recession brought on by the situation. Changes in monetary policy and the introduction
of the emergency lending program were among the major policy choices. These poli-
cies were primarily focused on yield curve targets, general levels of economic activity,
and efforts to lend credit to specific banks, enterprises, and other sectors of the econ-

omy. (Cachanosky et al., 2021.)

Central bank lowered interest rates in aim for ensuring that banks continue lending,
thereby obtaining increased demand for general liquidity. The central bank reduced the
rate charged from banks to borrow directly from them as part of the decision. This im-
plemented reduction in bank rates has a direct impact on the final lending costs to nu-
merous sectors of the economy, resulting in an increase in total lending and liquidity.
The success of the liquidity injection was secured by temporarily easing bank capital
and liquidity regulations. Correspondingly, the Fed implemented quantitative easing
(QE) method for ensuring that money is injected into the economy to increase eco-
nomic activity. The central bank effectuates QE by acquiring predetermined amounts of
government bonds or other financial assets. Furthermore, the emergency lending pro-
gram was launched to encourage indigent communities’ financial institutions to aug-
ment their efforts in supporting small businesses and consumers in their community,
thereby ensuring sufficient level of liquidity and consumption possibilities. The emer-

gency lending program was established by the US treasury. (Cachanosky et al., 2021.)
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3.5.1 Consequences of the policy decisions

The principal effect by the expansionary shock to the money supply included major
acceleration in the economic activity, output growth and lower unemployment rate.
These findings provide insight about the short-term success of the central banks mac-
roeconomic policy decisions to the US economy. However, the long-term effects to as
e.g., inflation and several other economic factors are not yet available for evaluation.

(Feldkircher et al., 2021.)

The expansionary policy era has been characterized with low interest and inflation
rates. This has had favorable significant accelerating effect on equity returns and lower-
ing effect on long-term yields. Studies regarding this research area suggest that output
growth, equity returns and overall economic development after the downturn caused
by covid crisis would have been weaker without monetary policy stimulus provided by
the US Fed. Findings regarding this expansionary era also suggest that the executed
policy decisions triggered a stronger depreciation of the US dollar exchange rate,
thereby boosting external competitiveness of the US economy. These results provide
support regarding the macroeconomic basis behind the remarkable positive perfor-

mance of the US VC markets. (Feldkircher et al., 2021.)
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4 Data and Methodology

The data used in this research paper is based on the MoneyTree Report from PriceWa-
terhouseCoopers/National Venture Capital Association, with data provided by Thomson
Reuters, and covers the period from Q1 1995 to Q1 2021. The macroeconomic data for
this study was gathered from the Thomson Reuters database. The data and methodol-

ogy utilized in the empirical analysis of this study will be introduced in this chapter.

4.1 Data

The data is based on the performance of US venture capital markets from Q1 1995 to
Q1 2021. The sample comprises 105 quarterly observations on the evolution of US ven-
ture capital markets investments. The information is broken down into three sections:
total amount invested (SB), number of deals, and average deal size (SM). The Money-
Tree Report was used to determine the total amount invested (SB) and the number of
deals. The average deal size (SM) is determined by dividing the total amount invested

(SB) by the number of deals completed in each quarter of the sample period.

The macroeconomic data includes 105 quarterly observations between Q1 1995 and
Q1 2021. Macroeconomic variables consist of US 10-year treasury bonds yield (TBY),
Russell 2000 index, initial public offerings (IPO), unemployment rate (UR), and industri-

al production index (IPl). The data is gathered from the Thomson Reuters database.

4.2 Methodology

The aim of this study is to analyze the correlation between macroeconomic variables
and US VC markets. The collected data is utilized for achieving statistically significant

empirical results on the co-movements and relationships between measured variables.
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The statistically significant empirical results are indicated within the study with 5% sig-

nificance level.

4.2.1 Multi-regression model

The study is executed by using multi-regression analysis for measuring the co-
movements and relationships of the collected variables. The statistically significant
empirical results of the multi-regression analysis are indicated with 5% significance
level. Multi-regression model consists of US VC markets variables data as dependent
variables and macroeconomic variables data as independent variables. Multi-
regression analysis is divided into three different models consisting of individual set of
dependent variables and constant set of independent variables. Dependent variables
consist individually in single model of total amount invested ($B), number of deals and
average deal size (SM). Each dependent US VC markets variable has its own model with
constant independent macroeconomic variables set that consist of US 10-year treasury
bonds yield (TBY), Russell 2000 index, initial public offerings (IPO), unemployment rate

(UR), and industrial production index (IP1) in all models.

The multi-regression analysis in this study includes logarithmic transformations. Loga-
rithmic transformations are used as log-linear form transformations in the multi-
regression model. The log-linear model is a function whose logarithm equals the linear
combination of the model's parameters. In log-linear analysis, the objective is to figure
out which model components must be kept in order to best account for the data and

get statistically significant findings. (Hardy et al., 2004.)

Hypothesis testing in the multi-regression analysis is executed by using ordinary least
squares (OLS) estimation. OLS is the most common form of statistical linear regression
that is being used for predicting unknown values from an existing data set. The basis of
least squares is used by OLS to choose the parameters of a linear function of a group of

explanatory variables. The primary principle behind OLS is to reduce the sum of
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squares of differences between the observed dependent variable in a dataset and

those predicted by the independent variable's linear function. (Wooldridge, 2010.)

In an ordinary least squares regression analysis, the variance inflation factor (VIF) is a
tool for assessing the severity of multicollinearity. When multiple independent varia-
bles in the model show a linear relationship with each other, the regression analysis
encounters a multicollinearity problem. Multicollinearity increases the variance of the
regression model and makes a variable's coefficient consistent, but the findings of the
analysis are untrustworthy. The number of augmented variances induced by multicol-
linearity is measured by VIF. The factor's baseline is the fact values greater than 10 in-
dicate significant multicollinearity within the regression analysis, which must be recti-
fied by adjusting the included independent variables in the regression model. (Salmer-

on et al., 2018.)
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5 Empirical results

In this section, the empirical findings regarding the previously described data and
methodology are presented. The section starts with a sample analysis which first re-
ports the correlation between implemented macroeconomic variables and continues
with presenting the US VC markets sample performance. Furthermore, the results on
the three accomplished models of the study within the multi-regression analysis are

presented.

5.1 Sample performance

Table 1. Descriptive statistics.

Variable N Min Max  Mean SD Skewness  Kurtosis
Total amount 105 1.7 62.1 12.0 10.3 1.9 4.7
invested (SB)

Average deal 105 3.4 35.8 9.5 5.2 2.1 6.4
size (SM)

Deals 105 434 2161 1105 374 0.8 0.0
10-year TBY (%) | 105 0.7 7.5 3.8 1.6 0.2 -1.0
Russell 2000 ($) | 105 261 2221 813 428 1.0 0.2

IPO 105 10 533 117 77 21 7.4

UR (%) 105 3.6 13.0 5.8 1.8 1.4 1.6

IPI(S) 105 72 104 94 8 -1.1 0.6

This table presents the descriptive statistics of all variables included in the study’s regression
analysis. The descriptive statistics include sample size (N), minimum value, maximum value,
mean value, standard deviation (SD), skewness and kurtosis of each variable. The values of the
variables descriptive statistics are presented in the same form as in the database.

Table of the descriptive statistics provides significant insight and background about the
values and forms of the study’s included variables data set for better understanding

the transitions of the dependent or independent variables.
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Table 2. Table on macroeconomic variables correlation.

10-year TBY Russell 2000 IPO UR IPI
10-year TBY 1.00
Russell 2000 -0.77 1.00
IPO 0.35 -0.06 1.00
UR -0.36 -0.04 -0.08 1.00
IPI -0.69 0.69 -0.34 -0.13 1.00

This table presents the correlation between the implemented macroeconomic variables chosen
for the study. Values between 0 and 1 represent positive correlation between metrizable varia-
bles. Values between -1 and 0 represent negative correlation between metrizable variables.

Table of correlations shows that Russell 2000 and IPI have strong positive correlation
between each other. The correlation of IPI with the stock index is inevitable due to the
fact industrial productivity highly affects companies’ prospects on superior results, thus
affecting the stock market performance. Strong positive correlation between these
variables indicates significant linear relationship between them, thereby creating po-
tential multicollinearity problem to the regression analysis. The potential multicolline-
arity problem within the regression model is tested and analyzed by utilizing VIF before

progressing with the findings of the regression analysis.

Significant negative correlation is detected between TBY and Russell 2000 index. Simi-
larly, strong negative correlation is identified between TBY and IPl. The remarkable
negative correlation between TBY and these specific variables is probably related to the
fact rising treasury bonds yield, which is connected to the interest rate level, represent
tighten macroeconomic policy. This has negative effects on these other variables
movements and performance, thereby making the relationship between these specific
variables and TBY strongly inverse. The correlation values in the table provide relevant
insight on the samples internal movement for better understanding the outcomes and

results that the selected variables provide within the study.
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Figure 10. Total amount invested (SB) in the sample data.

Historically, the dot-com bubble period was outstanding in the US VC markets. The rap-
id peak in the investment activity, which significantly diverge from the average devel-
opment, describes the era well. The markets were unleashed from the reality regarding
companies’ future growth prospects. The total amount invested in the US VC markets
has increased rapidly by multiplying sixfold in the past decade after the slowdown
caused by the financial crisis. The chart illustrates the quarterly number of investments
being made in the industry. VC markets in the US has had positive mainly continuous
growth in investment activity after the financial crisis and the uncertainty caused by it.
The development in investment activity seems to have followed the growth path of the
economy as a whole and the financial markets, which is logical due to the fact VC mar-
kets behavior is strongly linked with the stock market’s performance. Significant boom
in the total amount invested has occurred after the covid crisis, by the investment ac-
tivity reaching levels seen never before. Light monetary policy operated by the Fed due
to the crisis has increased the money supply and impacted the economic activity and
money circulation remarkably. This has affected the VC markets thoroughly by increas-
ing the investment possibilities of venture capitalists, thus causing investments to in-

crease in its entirety within the industry.
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Figure 11. Number of deals in the sample data.

Executed deals within the US VC markets peaked furiously during the dot-com boom
cycle. The peak of the cycle has not been reached again in retrospect. The number of
deals in the US VC markets has increased relatively steadily within the past decade af-
ter the significant decline caused by the financial crisis. Interesting is that the develop-
ment of deals has not significantly followed the rapid growth path of the total amount
invested after the covid crisis. The number of deals has not reached the decades highs
at the end of the chart, which tells us that the VC markets in the US has been more
focused on specific deals within the current boom of the financial markets. This has
been noticed to occur in VC markets during times of increased uncertainty regarding
the future development of ventures. Venture capitalists secure fewer deals by concen-
trating only in the most promising and arguably profitable projects, thus lowering their

overall level of risks caused by uncertainties within the markets.
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Figure 12. Average deal size (SM) in the sample data.

The average deal size has remarkably correlated with the total amount invested, which
is reasonably obvious because average deal size tends to increase while the overall
level of invested capital accelerates within the markets. Although, the number of deals
is also a factor affecting these calculations and their behavior because the average deal
size is an outcome of the other variables movements. The higher level of average deal
size demonstrates the increased proportion of later-stage investments in VC markets,
which tends to reflect higher capital demands. Normally, later-stage investments rela-
tively rise in VC markets during increased uncertainty within the overall market due to
the fact these investments already have demonstrated the success and profitability of
their projects. Similarly, strong boom-cycles increase the overall interest within the VC
industry on promising ventures due to their favorable growth prospects, which tends to

strengthen the total amount of achieved capital investments within singular ventures.
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5.2 Multi-regression analysis

Table 3. Multi-regression model with total amount invested (SB) as dependent variable.

10-year Russell IPO UR IPI Adj. R?
TBY 2000

Coefficient | -0.026  0.000***  0.001** -0.072** 0.029***  0.686
(t-statistic) | (-0.378) (4.273) (2.421)  (-2.052)  (3.275)
Centered | 7.810 4.999 1.569 2.392 3.020

VIF

This table reports the estimated coefficients from multi-regression model with total amount
invested (SB) as dependent variable and United States 10-year treasury bonds yield, Russell
2000 index, initial public offerings, unemployment rate and industrial production index as in-
dependent variables. Centered VIF illustrates the potential multicollinearity between inde-
pendent variables in the model. VIF value less than 10 demonstrate that no severe multicollin-
earity exists in the model. Statistical significance at 1%, 5% and 10% levels are denoted by ***,
** and *, respectively.

The formula to multiple regression with total amount invested (SB) as dependent vari-

able is as follows:

log (total amount invested SB) = By + B, TBY+ B,russ +
B3IPO + B,UR + [5IPl + w (5)

Multiple regression is run to obtain estimates f1, 82, §3, B4 and s for the slope coeffi-
cients. The adjusted r-squared of the regression model is 0.686, which means that 68,6%
of the variance for total amount invested ($B) is explained by macroeconomic variables
in the model. This indicates that the movement of dependent variable can be exten-
sively explained by independent variables movements in the regression model, thus
strengthening the statistical significance of the results provided by the regression mod-
el. The centered variance inflation factors (VIF) of the regression model demonstrate
that no severe multicollinearity exists in the model between independent variables,
thereby we can proceed with the results of the model. The results of multiple regres-

sion with total amount invested (SB) as dependent variable are as follows:
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log (total amount invested SB”) = —0.997 + (—)0.026TBY + 0.000russ +
0.001/PO + (—)0.072UR + 0.029/PI (6)

The results implications in all multi-regression models within the study will be calculat-

ed by using log-linear form formula. The log-linear form formula is as follows:

%Ay = (1008, Ax (7)

The result for independent variable russ in log-linear form formula
is: %Atotal amount invested $B = (100 x 0.000)Aruss = B, = 0,0%. This result is
statistically significant with 5% significance level. Interpretations: 1% increase in Russell
2000 index results in 0,0% increase in total amount invested (SB) assuming all other

macroeconomic variables remain unchanged.

The correlation value between Russell 2000 index and the invested amount of capital
within the US VC markets is statistically significant. However, the relation of these vari-
ables movements is nonexistent. The increase in the value of Russell 2000 index has no
effect on the investment activity of VC markets. This indicates that the public small-cap
equities performance is not statistically related to the transitions in the invested

amount of capital within the US VC markets.

The result for independent variable PO in log-linear form formula
is: %Atotal amount invested $B = (100 x 0.001)A4IP0 = B3 = 0,1%. This result is
statistically significant with 5% significance level. Interpretations: 1% increase in initial
public offerings results in 0,1% increase in total amount invested ($B) assuming all oth-

er macroeconomic variables remain unchanged.

Regression analysis finds statistically significant correlation between initial public offer-
ings and invested amount of capital within the US VC markets. The relation between

IPOs and US VC markets is slightly positive and the overall increase within the amount
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of initial public offerings has a similar effect on the invested amount of capital. Howev-
er, the relation between these variables movements is notably low. The IPOs tend to
increase during strong economic cycles similarly with the total amount invested within
the US VC industry due to the favorable future growth prospects of promising ventures.
Therefore, it is reasonable that the relation between these variables has been histori-

cally positive.

The result for independent variable UR in log-linear form formula
is: % Atotal amount invested $B = (100 x (—)0.072)AUR = B, = —7,2%. This
result is statistically significant with 5% significance level. Interpretations: 1% increase
in unemployment rate results in 7,2% decrease in total amount invested (SB) assuming

all other macroeconomic variables remain unchanged.

This result is statistically significant and demonstrates the negative correlation between
UR and US VC markets. The macroeconomic environment seems to have significant
impact on US VC markets movements as measured by the overall amount of invested
capital. The increased unemployment rate reflects weakened macroeconomic envi-
ronment. This raises uncertainty within the overall financial markets and as an influ-
ence leads venture capitalists on executing less investments on risky ventures. Accel-
erating economic uncertainty positions ventures that are dependent on future growth

prospects within the economy less attractive from the viewpoint of risk-to-reward ratio.

The result for independent variable [Pl in log-linear form formula
is: %Atotal amount invested $B = (100 x 0.029)AIPI = Bs = 2,9%. This result is
statistically significant with 5% significance level. Interpretations: 1% increase in indus-
trial production index results in 2,9% increase in total amount invested (SB) assuming

all other macroeconomic variables remain unchanged.

This result implies the statistically significant correlation and relation between IPI and

total invested amount of capital within the US VC markets. The industrial production
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index demonstrates the productivity of the industrial economy and therefore measures
significant proportion of macroeconomic output. The positive relation to VC markets
capital level results from the fact robust productivity strengthens the probability of
successful project development and therefore triumphant ventures. Favorable produc-
tivity environment attracts increasing interest on ventures that are able to utilize the
advanced output prospects, thereby obtaining future growth momentum. This positive
support from the macroeconomy provides basis on the ventures to achieve successful

funding rounds with larger cumulative quantities of capital.

The correlation between TBY and invested amount of capital within the US VC markets
is not statistically significant and therefore the results of their negative relation are not

included in this section.

Table 4. Multi-regression model with number of deals as dependent variable.

10-year Russell IPO UR IPI Adj. R?
TBY 2000
Coefficient 0.013 0.000***  0.000*** -0.027 0.020%*** 0.576
(t-statistic) | (0.372) (2.682) (2.688)  (-1.510)  (4.380)
Centered 7.810 4.999 1.569 2.392 3.020
VIF

This table reports the estimated coefficients from multi-regression model with number of deals
as dependent variable and United States 10-year treasury bonds yield, Russell 2000 index, ini-
tial public offerings, unemployment rate and industrial production index as independent varia-
bles. Centered VIF illustrates the potential multicollinearity between independent variables in
the model. VIF value less than 10 demonstrate that no severe multicollinearity exists in the
model. Statistical significance at 1%, 5% and 10% levels are denoted by ***, ** and *, respec-
tively.

The formula to multiple regression with number of deals as dependent variable is as

follows:

log (deals) = B + B TBY+ [yruss + [31PO + B,UR + BsIPl + w (8)



57

Multiple regression is run to obtain estimates f1, 52, §3, B4 and s for the slope coeffi-
cients. The r-squared of the regression model is 0.576, which means that 57,6% of the
variance for number of deals is explained by macroeconomic variables in the model.
This indicates that the movement of dependent variable can be mainly explained by
independent variables movements in the regression model, thus strengthening the
statistical significance of the results provided by the regression model. The centered
variance inflation factors (VIF) of the regression model demonstrate that no severe
multicollinearity exists in the model between independent variables, thereby we can
proceed with the results of the model. The results of multiple regression with number

of deals as dependent variable are as follows:

log (deals”) = 4.817 + 0.013TBY + 0.000russ + 0.000/PO +
(=)0.027UR + 0.0201/PI 9)

The result for independent variable russ in log-linear form formula is: %Adeals =
(100 x 0.000)Aruss = B, = 0,0%. This result is statistically significant with 5% signif-
icance level. Interpretations: 1% increase in Russell 2000 index results in 0,0% increase

in number of deals assuming all other macroeconomic variables remain unchanged.

The correlation value between the Russell 2000 index and the number of deals in the
US venture capital markets is statistically significant. However, there is no relationship
between the motions of these variables. The rise in the value of the Russell 2000 index
has no influence on the number of VC deals. This suggests that the performance of
public small-cap equities is not statistically connected to changes in the number of

deals within the US VC markets.

The result for independent variable /PO in log-linear form formula is: %Adeals =
(100 x 0.000)4IP0O = B3 = 0,0%. This result is statistically significant with 5% signifi-

cance level. Interpretations: 1% increase in initial public offerings results in 0,0% in-
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crease in number of deals assuming all other macroeconomic variables remain un-

changed.

A statistically significant correlation value exists between initial public offerings and the
number of deals in the US venture capital markets, according to regression analysis.
However, the disclosed correlation value is zero, and because there is no relationship
between the transitions in the number of IPOs and US VC deals, the overall increase in
the number of IPOs has no influence on the number of executed deals by venture capi-

talists at a specific moment.

The result for independent variable IPI in log-linear form formula is: %A4deals =
(100 x 0.020)A4IPI = B5 = 2,0%. This result is statistically significant with 5% signifi-
cance level. Interpretations: 1% increase in industrial production index results in 2,0%
increase in number of deals assuming all other macroeconomic variables remain un-

changed.

The relation between industrial production index and number of deals is positive and
the correlation between these variables is statistically significant. This result provides
remarkable information regarding relative transitions in the proportions of investments
within the US VC markets during specific changes in macroeconomic environments
improvement. Higher industrial productivity favors early-stage companies by increasing
their businesses products or services trajectory capabilities and growth prospects, as-
suming their output is linked to the industrial sector. Similarly with the earlier findings
regarding invested amount of capital within the US VC markets during favorable indus-
trial outputs advancement, more ventures attract investors interest while their busi-
nesses productivity is high, and their output is scalable. This macroeconomic progress

leads to extensive overall number of executed deals within the US VC markets.

The correlation between TBY and number of deals within the US VC markets is not sta-

tistically significant and therefore the results of their positive relation are not included
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in this section. Similarly, the correlation between UR and number of deals is not statis-
tically significant and the results between these variables are also ignored from this

section.

Table 5. Multi-regression model with average deal size (M) as dependent variable.

10-year Russell IPO UR IPI Adj. R?
TBY 2000

Coefficient | -0.039  0.000***  0.000* -0.045**  0.009* 0.712
(t-statistic) | (-0.979) (5.101) (1.821)  (-2.224)  (1.802)
Centered | 7.810 4.999 1.569 2.392 3.020

VIF

This table reports the estimated coefficients from multi-regression model with average deal
size (SM) as dependent variable and United States 10-year treasury bonds yield, Russell 2000
index, initial public offerings, unemployment rate and industrial production index as independ-
ent variables. Centered VIF illustrates the potential multicollinearity between independent
variables in the model. VIF value less than 10 demonstrate that no severe multicollinearity
exists in the model. Statistical significance at 1%, 5% and 10% levels are denoted by ***, **
and *, respectively.

The formula to multiple regression with average deal size (5M) as dependent variable is

as follows:

log (average deal size SM) = By + 1 TBY+ Byruss + B31PO +
BLUR + BsIPl + w (10)

Multiple regression is run to obtain estimates 1, 82, 83, f4 and s for the slope coeffi-
cients. The r-squared of the regression model is 0.712, which means that 71,2% of the
variance for average deal size (SM) is explained by macroeconomic variables in the
model. This indicates that the movement of dependent variable can be mostly ex-
plained by independent variables movements in the regression model, thus strength-
ening the statistical significance of the results provided by the regression model. The
centered variance inflation factors (VIF) of the regression model demonstrate that no
severe multicollinearity exists in the model between independent variables, thereby
we can proceed with the results of the model. The results of multiple regression with

average deal size (SM) as dependent variable are as follows:
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log (average deal size SM") = 1.087 + (—)0.039TBY + 0.000russ +
0.000/PO + (—)0.045UR + 0.009/PI (212)

The result for independent wvariable russ in log-linear form formula
is: %Aaverage deal size $M = (100 x 0.022)Aruss = B, = 0,0%. This result is sta-
tistically significant with 5% significance level. Interpretations: 1% increase in Russell
2000 index results in 0,0% increase in average deal size (5M) assuming all other macro-

economic variables remain unchanged.

The correlation value between Russell 2000 index and the average deal size within the
US VC markets is statistically significant. However, no relationship exists between the
movements of these variables. The increase in the value of Russell 2000 index has no
effect on the average deal size of VC markets. This indicates that the public small-cap
equities performance is not statistically related to the transitions in the average deal

size within the US VC markets.

The result for independent variable UR in log-linear form formula
is: %Aaverage deal size $M = (100 x (—)0.045)AUR = B, = —4,5%. This result is
statistically significant with 5% significance level. Interpretations: 1% increase in unem-
ployment rate results in 4,5% decrease in average deal size (SM) assuming all other

macroeconomic variables remain unchanged.

The correlation between UR and average deal size is statistically significant and nega-
tive. The result signifies that higher unemployment rate tends to decrease the average
deal size within the US VC markets at specific moment. The reasons behind this rela-
tion are similar to the earlier findings within this study. It has been discovered that ven-
ture capitalists secure fewer deals with smaller deal sizes in the VC markets in a situa-
tion of weakened economic cycle, thereby mitigating their portfolios overall exposure

and risks caused by the unfavorable macroeconomic development. Mitigating the
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overall risks of the portfolio is reasonable if the economic volatility increases. Unem-
ployment rate is an indicator of the economic stability and therefore related to the risk

preferences within the VC markets.

Because the correlation between TBY and average deal size in US VC markets is not
statistically significant, the results of their inverse relationship are not presented in this
section. Similarly, the correlation value between IPOs and average deal size is not sta-
tistically significant and the results between these variables are ignored from this sec-
tion. Furthermore, the correlation between IPI and average deal size does not provide

any statistically significant results and their relationship is excluded from the findings.

5.2.1 Hypotheses findings

Earlier findings within the study states that macroeconomic policy actions taken by the
Fed affected positively to achieved equity returns after the covid crisis. Principal rea-
sons behind this relation have been the expansionary policy era characterized with
accelerated liquidity and lower interest rates within the economy. Achievements due to
the taken policy actions include output growth, lower unemployment rate and acceler-
ated economic activity. These findings provide macroeconomic basis to the develop-
ment of the US VC markets. Expansionary macroeconomic policy era has impacted VC
markets by accelerating rapid growth in invested amount of capital and average deal
size. The number of executed deals has also increased constantly as illustrated in the
sample performance section. This demonstrates the relation between taken policy ac-

tions and US VC markets performance.

Results of the empirical research suggest that specific macroeconomic variables have
statistically significant correlation with the VC variables included in the regression anal-
ysis. The results indicate positive correlation of the specific VC variables development
with IPO and IPl. Negative correlation in the study to the VC variables movements is

identified with UR. These relations demonstrate the impact of macroeconomic policy
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actions to VC industry by as e.g., providing insight about the fact decreasing unem-
ployment rate has positive influence on the US VC markets performance due to their
inverse relationship. The first hypothesis of the study suggest that the performance of
the VC markets was significantly influenced by the Federal Reserve’s policy actions in
response to the covid crisis. The results of this study and the provided background
about the relationship between taken policy actions and US VC variables provide basis
to the fact the Fed had significant impact to the performance of the VC markets, there-

fore we approve the first hypothesis.

Findings regarding the covid crisis era indicate superior performance of equity markets
after the expansionary policy actions taken by the Fed within the economy, as stated
earlier. The superior equity market returns favor ventures by making their future
growth prospects attractive by the time of liquidity event, which venture capitalists
implement as e.g., via initial public offering. Liquidity event via IPO is lucrative with a
remarkably higher probability during booming equity markets, which accelerates over-
all interest within companies going public. Ventures are frequently compared to small-
cap enterprises due to the similarities characterizing significant proportion of ventures.
Therefore, it is logical to compare ventures performance with small-cap index. The sec-
ond hypothesis suggest that the behavior of the VC market is significantly associated
with the stock market. This study has examined the second hypothesis by analyzing the
potential correlation of Russell 2000 index in relation to the VC variables included with-
in the regression analysis. The results of the regression analysis do not indicate any
statistically significant correlation or relation between movements of the included eq-

uity market variable and VC variables; therefore, we reject the second hypothesis.

Findings regarding actions in the VC industry during specific macroeconomic environ-
ment suggest that venture capitalists balance their investment decisions based on the
observed amount of risks in the overall markets. Later-stage ventures tend to relatively
rise within the overall industry during times of increased economic uncertainty. This is

owing to the fact venture capitalists mitigate portfolio risks by investing into ventures
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with lower risk profile. Later-stage ventures are characterized with less assumed de-
pendence on the macroeconomic environment, which had significant modifications
due to the covid crisis. However, the macroeconomic modifications decided by the Fed
had effectively positive cumulative impact on the economic environment and equity
markets. Results of this study’s regression analysis suggest that observed macroeco-
nomic variations significantly accelerated the performance of the US VC markets during

the covid crisis, after initially reducing activity at the beginning of the crisis.

Venture capitalists augmented the average executed deal sizes during the covid crisis,
which is common within the overall VC industry at times of increased uncertainty. The
macroeconomic policy modifications accomplished by the Fed made investment envi-
ronment more favorable for ventures due to the accelerated economic liquidity and
lower interest rates. Favorable market phenomenon attracts growing interest within
venture capitalists by improving the future growth prospects of promising ventures,
thereby accelerating the number of executed deals and total amount of invested capi-
tal in its entirety. The third hypothesis suggests that the covid crisis’ risk realization had
no significant impact on venture capitalists’ investment strategies. Historically, overall
investments in the VC industry tend to rise during times of favorable market conditions
and relative proportion of later-stage ventures increases during times of growing un-
certainty. Results regarding the venture capitalists’ investment strategies during covid
crisis are similar to the earlier findings within the US VC markets, therefore we approve

the third hypothesis.

5.3 Limitations and suggestions for future research

The principal limitations of this study include the restricted number of variables and
data included within the empirical research. The data of the US VC industry was limited
into total amount invested and number of deals, consequently the average deal size
was calculated as an outcome of their variations. The stage of the venture and the sec-

toral separation of ventures were ignored from the gathered data and the accom-
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plished regression analysis. The main reason for disregarding these variables was due
to the fact the study would have included excessively variables in the empirical re-
search for achieving adequate statistically significant results within the desirable re-

search area.

The future research within this same research area could include these ignored varia-
bles from this accomplished study. The aim of the future research could focus on the
variations of singular stage ventures and sectoral separations of ventures during certain
macroeconomic environment. The results of this accomplished study suggest that lat-
er-stage ventures relative proportion increments during times of increased economic
uncertainty. However, the exact amounts of specific stage actualized ventures at cer-
tain moment are disregarded from the analysis. Future research could calculate the
exact proportion of various stage ventures as for e.g., during covid crisis era and define
detailed conclusions regarding venture capitalists’ investment strategies based on the

achieved findings.

The second aspect of the future research could focus within the sectoral separations of
actualized ventures as for e.g., during covid crisis. The future research within this re-
search area could suggest that specific macroeconomic environment attracts growing
interest on certain sector ventures. This assumption could be studied by gathering sec-
toral US VC markets data from the covid crisis era and research whether macroeco-
nomic policy modifications by the Fed affected significantly on the interest of certain
sectors within the VC markets. Similarly, the study could research whether the interest
in certain sector ventures diminishes during specific changes within the macroeconom-

ic environment.

In addition to the future research options mentioned above, similar research regarding
the correlation between VC markets and macroeconomy could be carried out on an-
other terrain. The future research could focus as for e.g., on the European venture cap-

ital markets and their behavior in relation to the surrounding macroeconomy.
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6 Conclutions

This study has gathered data from the past approximately 26 years for better under-
standing the historical development and variations at the US VC markets, particularly
during crisis eras. Correspondingly, data of particular macroeconomic variables has
been gathered from the same era for providing insight about the historical macroeco-
nomic changes. This study has especially focused on the covid crisis era and its impact
on the VC markets due to the fact the newest economic crisis era has not been exten-
sively studied in the VC industry. The literature review of the study has identified mul-
tiple significant methods for risk mitigation at the portfolio level within the VC industry.
The research has also detected certain behavioral and risk preference modifications
within VC investors during times of increased economic uncertainty. Similarly, venture
capitalists adjust their level of risks at times of favorable market environment. These
findings provide basis to the fact modifications within the US VC industry are connect-

ed to the surrounding macroeconomic environment.

The principal purpose of the study has been finding significant correlation between
macroeconomic variables and US ventures performance. The aim of finding statistically
significant relationship between particular macroeconomic variables and US VC mar-
kets has been accomplished by utilizing regression analysis for measuring their poten-
tial correlations. The results of the regression analysis confirm the assumed relation-
ship between macroeconomy and US VC markets. The findings provide statistical signif-
icance regarding the macroeconomic transitions impact to the ventures’ development
and performance. However, the statistically significant correlation with the VC markets
applies only partially to the included macroeconomic variables. Certain macroeconom-
ic variables consisting of as for e.g., included stock index within this study do not indi-
cate any statistically significant relation to the VC markets variations. These findings
provide essential insight on the detected relationship during the research era between

equity markets and overall macroeconomy with the US VC markets performance.
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Results of this study suggest that venture capitalists have historically adjusted their
investor behavior during certain macroeconomic environment by as for e.g., taking
excessively or degressively risks with their investments. This behavior has affected the
evolution of ventures during singular eras by accelerating or diminishing activity within
the VC industry during certain detected level of risks and uncertainty. These findings
and insights of this study provide significant information on the presumable future evo-
lution of the US VC markets during particular transitions within the surrounding mac-
roeconomy. This endorses venture capitalists on implementing certain modifications
with the risk levels within investment portfolios based on their risk preferences and
obtained knowledge on the affections of specific macroeconomic transitions to their

portfolios and singular ventures future achievable performance.
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