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ABSTRACT:

The Swiss franc (CHF) has long been regarded as a stable currency, often strengthening during periods of global and financial uncertainty. This study examines the key factors influencing the Swiss franc’s valuation, focusing on its response to different macroeconomic shocks. The motivation behind this work lies in the recurring appreciation of the franc, particularly during global crises. This study investigates whether the franc’s movements align with traditional exchange rate theories and whether its role as a “safe haven” is supported by existing empirical evidence.
To analyze the franc’s reaction to various economic shocks, a Vector Autoregressive (VAR) model is employed. This model allows for the examination of dynamic interactions between the exchange rate and classic macroeconomic variables, such as interest rates, inflation, and foreign direct investment. Additionally, it incorporates less commonly analyzed factors, such as oil prices and the Geopolitical Risk Index (GPR). The Impulse Response Function (IRF) is applied to assess how the franc responds to shocks in these variables over time.
The findings reveal that the franc appreciates in response to inflationary pressures in the United States, while a slight appreciation is also observed in reaction to geopolitical risks. Additionally, the response to oil price shocks is slightly positive, challenging the classical assumption regarding small open economies. There is practically no impact of foreign direct investment (FDI) innovations on the exchange rates, which aligns well with previous studies.
These results indicate that Swiss authorities should maintain stable interest rates, as they contribute to long-term price stability. Given that the franc tends to appreciate over time—especially during crises—excessive currency strength could harm Swiss exports and economic competitiveness.
This research contributes to the broader understanding of exchange rate dynamics by providing empirical insights into the Swiss franc’s behavior. The study underscores the importance of considering external economic shocks when assessing exchange rate stability and highlights the need for proactive monetary policy responses to ensure long-term economic stability.



	KEYWORDS: Swiss franc, safe haven, monetary policy, macroeconomics, vector autoregression, impulse response function




Contents
1	Introduction	9
2	Historical Review	11
2.1	Pre-1850 to the World Wars	11
2.2	World Wars and Great Depression (1914-1945):	13
2.3	Bretton Woods and Aftermath (1945-1973):	14
2.4	Political stability	15
3	Determination of Swiss franc trends and fluctuations	18
3.1	Purchasing power parity:	18
3.2	Balassa-Samuelson effect:	18
3.3	Oil price fluctuations:	20
3.4	2011-2015 – the impact of the eurozone crisis in Switzerland:	21
3.5	2020-2024 crisis periods: Economic impact of covid, wars and the energy crisis	23
3.5.1	Covid-19 pandemic	23
3.5.2	War in Ukraine and Energy Crises	25
3.5.3	Strength, Stability and Challenges during the year 2024	27
4	Theoretical Groundwork and Empirical Analysis	30
4.1	Determinants of Exchange Rate Movements and Equilibrium Exchange Rates	30
4.1.1	Macroeconomic Fundamentals	30
4.1.2	Exchange Rate Regimes	31
4.1.3	Exchange Market Structure	31
4.1.4	Concepts of Equilibrium Exchange Rates	32
4.1.5	Applications and Empirical Methods	33
4.1.6	Empirical Validation and Structural Determinants	34
4.2	VAR Analysis	36
4.2.1	Lag length criteria	36
4.2.2	VAR model	38
4.2.3	Impulse Response Function (IRF)	40
4.2.4	Choosing the optimal amount of variables	41
4.2.5	Variables	41
4.3	Results	46
5	Conclusion and Recommendations	49
6	References:	52



Figures

Figure 1: CHF/USD Exchange rates from 1990 – 2024	41
Figure 2: Switzerland Consumer Price Index (CPI)	42
Figure 3: Crude oil prices BRENT – Europe	44
Figure 4: Responses of the franc to innovative shocks in different factors	47



Abbreviations

· ADF – Augmented Dickey - Fuller
· AIC – Akaike Information Criterion
· AR – Autoregressive
· BEER – Behavioral Equilibrium Exchange Rate
· CHF – Swiss Franc
· CPI – Consumer Price Index
· EU – European Union
· EUR – Euro
· FDI – Foreign Direct Investment
· FEER – Fundamental Equilibrium Exchange Rate
· GPR – Geopolitical Risk Index
· HQC – Hannan-Quinn Criterion
· IMF – International Monetary Fund
· IRF – Impulse Response Function
· LM – Lagrange multiplier
· LMU – Latin Monetary Union
· LR – Likelihood Ratio
· NEER – Nominal Effective Exchange Rate
· NFA – Net Foreign Assets
· OECD – Organisation for Economic Co-operation and Development
· OLS – Ordinary Least Squares
· PPP – Purchasing Power Parity
· REER – Real Effective Exchange Rate
· SARON – Swiss Average Rate Overnight
· SC – Schwartz Criterion
· SNB – Swiss National Bank
· STW – Short-Time Work
· USD – United States Dollar
· VAR – Vector Autoregression



[bookmark: _Toc191907673] Introduction
The Swiss franc has long been recognized as a stable currency. Its resilience is a product of various historical, economic, and institutional factors, making it a unique case in the study of exchange rate dynamics. While many currencies experience substantial fluctuations due to shifts in macroeconomic fundamentals, investor sentiment, or central bank interventions, the Swiss franc often exhibits characteristics of a safe-haven currency alongside the US Dollar and the Japanese Yen. This study aims to explore the fundamental and external factors influencing the Swiss franc’s performance, particularly during periods of crisis.
Historically, Switzerland’s monetary system has evolved through significant transformations. From a fragmented pre-1850 currency system to the introduction of the Swiss franc in 1850 and the eventual establishment of the Swiss National Bank (SNB) in 1907, the country has pursued a steady path toward financial stability. Switzerland’s monetary and political framework has been shaped by its long-standing neutrality, conservative fiscal policy, and direct democracy, all of which have contributed to a stable economic environment. Over time, the Swiss franc has become increasingly associated with financial security, which attracts foreign investors during times of global turmoil. 
This study examines the Swiss franc’s trends and fluctuations, particularly its performance during financial crises. Exchange rate movements often reflect a combination of structural factors and external shocks. While theories such as Purchasing Power Parity (PPP) and the Balassa-Samuelson effect attempt to explain long-term exchange rate behavior, short- and medium-term fluctuations are often influenced by investor risk sentiment, monetary policy, and geopolitical events. In recent decades, the Swiss franc has experienced periods of sharp appreciation, particularly during the Eurozone crisis, the COVID-19 pandemic, and the Russian invasion of Ukraine. These episodes highlight the franc’s role as a safe-haven currency, but they also raise questions about the persistence and implications of such trends.
To understand these dynamics, this thesis first provides a historical overview of the Swiss franc and its monetary institutions, followed by an analysis of the determination of the Swiss franc trends and fluctuations. It then explores major economic crises and their impact on the franc, focusing on the periods when the currency appreciated significantly against the euro. A key aspect of this study is the empirical analysis, which employs a Vector Autoregression (VAR) model to examine the relationships between exchange rate movements and macroeconomic variables such as inflation, interest rates, oil prices, and geopolitical risk. By assessing these factors quantitatively, the study seeks to evaluate the primary drivers behind the Swiss franc’s stability and appreciation.
Through this bachelor’s thesis, we aim to contribute to the broader discussion on exchange rate dynamics, safe-haven currencies, and monetary policy interventions. The findings will provide insights into the factors sustaining the Swiss franc’s strong valuation and offer a deeper understanding of the broader economic mechanisms at play. However, this study is mainly analytical in nature and does not predict future exchange rate movements but rather explains past trends using established economic theories and empirical evidence.
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[bookmark: _Toc191907675]Pre-1850 to the World Wars
Switzerland, as we know it today, was founded in 1848 by the winners of “Sonderburgskrieg” (Baltensperger, 2017, pp.20). This country was, however, inhabited by people with different backgrounds and religions. Four languages, German, French, Italian, and Romansch were spoken. Linder (2021) says that this co-integration of different groups and culture of negotiations and national consensus has led to unifying this population that has been considered heterogeneous. 
Before 1850, Switzerland faced significant challenges due to a fragmented monetary system. The country operated with a wide variety of local and foreign currencies, leading to inefficiency and confusion in economic transactions (Baltensperger, Kugler, 2017, pp.21). Coins from various cantons as well as foreign coins, circulated simultaneously, each with different values and metal content. This chaotic system hindered trade, increased transaction costs, and created a lack of trust in monetary exchanges. The introduction of the Swiss franc then in 1850 marked a turning point, providing a unified currency that facilitated commerce and economic stability. The monetary reform was instrumental in laying the groundwork for Switzerland’s future economic growth and integration into the global economy.
Following the establishment of the Swiss federal state in 1848, the need for monetary unification became increasingly evident. The pre-existing system, characterized by a multitude of regional and foreign currencies, had created inefficiencies and barriers to trade. In response, the Swiss Franc was officially introduced in 1850, modeled closely on the French Franc to ensure stability and facilitate trade with key economic partners (Baltensperger, Kugler, 2017).
Despite this formal adoption, the transition to a fully unified monetary system was gradual. While the new currency became the official medium of exchange, cantonal and foreign coins remained in circulation for several years. The monetary system during this period functioned under a “satellite currency” arrangement, with Switzerland’s monetary framework closely tied to the French system (Baltensperger, 2015). The reliance on external monetary standards meant that Switzerland had limited control over its own currency, leaving its financial system exposed to external economic conditions.
Another defining feature of this period was the continued presence of multiple note-issuing banks (Baltensperger, Kugler, 2017). Private and cantonal banks retained the right to issue their own banknotes, leading to competition and inconsistencies in monetary supply. While this system allowed for a certain degree of financial flexibility, it also created instability and hindered the development of a cohesive national monetary policy.
A significant step toward monetary centralization came in 1881 when the federal government assumed exclusive control over note issuance, standardizing Switzerland’s paper currency (Baltensperger, Kugler, 2017). However, it was not until the creation of the Swiss National Bank in 1907 that full monetary unification was achieved, marking the transition to a centralized banking system capable of conducting independent monetary policy.
 In 1865, Switzerland joined the Latin Monetary Union (LMU), a currency union that included France, Italy, and Belgium, with Greece joining later. This union aimed to standardize monetary systems based on the gold and silver standards, facilitating trade among other member countries. While Switzerland adopted the LMU’s common standards, it retained autonomy over its monetary policy, showcasing its ability to balance integration with national interests (Baltensperger, Kugler, 2017, pp. 29-33)
Since the politics on emissions changed drastically, there was discussion about the creation of a new money-emitting central bank. The Swiss national bank was finally created between 1905-1907 (Baltensperger, 2017, pp. 21). The establishment of the Swiss National Bank (SNB) centralized monetary policy in Switzerland, creating greater stability and control. The SNB introduced a uniform banknote system and became the primary institution responsible for managing monetary policy under the gold standard. This move marked a significant step towards modern monetary governance, ensuring the stability and credibility of the Swiss franc both in domestic and international markets. During that time until the First World War, the currency was not as strong as we know it today (Baltensperger, Kugler, 2017, pp. 38-53). However, the franc is described as rather “average” with a similar interest rate to the French franc, rather than the stable rates we are familiar with today. 


[bookmark: _Toc191907676]World Wars and Great Depression (1914-1945):

During the tumultuous period between 1914 and 1945, Switzerland’s monetary system faced significant challenges due to global events, including World War I (1914-1918), The Great Depression (1929-1939), and World War II (1939-1945). Despite these rampages, Switzerland maintained economic resilience through conservative fiscal policies and cautious money management (Baltensperger, Kugler, 2017, pp. 54-62). The increase in value of the Franc began in fact from the beginning of the First World War (Baltensperger, 2017, pp.21). According to Measuringworth.com, one US dollar was worth 5.1330 francs in 1914 against approximately 0.90 of today (Forbes.com, 27.12.2024). The same thing was with the pound sterling. In 1914, its value against the Swiss franc was just over 25 francs (Baltensperger, 2017, pp.21), but today one pound sterling is worth approximately 1.13 Swiss francs (xe.com, 27.12.2024). During World War I, Switzerland adhered to the gold standard, but it temporarily suspended it in 1914 to address economic pressures (Baltensperger, Kugler, 2017, pp.54). The interwar period brought new challenges as Switzerland faced deflation and unemployment during the Great Depression, leading to currency devaluation in 1936 (Baltensperger, Kugler, 2017, pp. 73-74).
World War II posed additional difficulties, as Switzerland implemented foreign exchange controls as a measure to stabilize its currency and manage the economic challenges from the global conflict (Baltensperger, Kugler, 2017, pp. 72). These controls included restrictions on currency trading, limits on capital flows, and regulations on foreign transactions. The goal was to prevent a large-scale capital flight, maintain currency value, and ensure that the country could continue to trade effectively despite the wartime environment. 

[bookmark: _Toc191907677]Bretton Woods and Aftermath (1945-1973):
The international monetary system that would dominate the first three decades after World War II was created at a conference held in 1944, even before the war ended, in Bretton Woods, New Hampshire (Baltensperger, Kugler, 2017, pp. 93-96). Officially called the United Nations Monetary and Financial Conference, it later became known as the Bretton Woods Conference. It was attended by 44 allied nations, but Switzerland, maintaining its neutrality, did not participate and would not join the International Monetary Fund (IMF) until 1992. 
The Conference aimed to establish a stable foundation for international trade and monetary relations in the post-war world (Baltensperger, Kugler, 2017, pp.93-96). Its primary goal was to prevent the monetary and economic disruptions that characterized the interwar period, such as competitive currency devaluations, balance of payment crises, import restrictions, and exchange market controls. 
Despite the complexity of the task, the conference succeeded in creating a new monetary order. The system introduced fixed exchange rates, with the US dollar pegged to gold at 35 dollars per ounce and other currencies pegged to the dollar. Adjustments to exchange rates were permitted only in case of “fundamental balance of payments imbalances”, ensuring a stable, yet flexible framework for global trade and monetary relations (Baltensperger, Kugler, 2017, pp. 93-96). This framework, known as the gold-dollar or gold exchange standard, laid the groundwork for stable and cooperative economic relations in the decades that followed. 
In the immediate post-war years of the 1940s and 1950s, Switzerland, while skeptical of losing monetary sovereignty, declined to join the IMF and the World Bank. Despite remaining outside the formal Bretton Woods framework, Switzerland adhered to its principles by maintaining a fixed exchange rate for the Swiss franc. Concerns over potential trade restrictions and the franc being declared a “scarce currency” influenced its decisions to stay cautious (Baltensperger, Kugler, 2017, pp. 93-96). 
By the 1960s, the Bretton Woods system faced mounting challenges as global economic imbalances grew. The United States as the reserve currency issuer, pursued inflationary policies to finance domestic programs, such as the Vietnam War, eroding confidence in the dollar (Baltensperger, Kugler, 2017, pp. 96-105). In Switzerland, speculative capital inflows led to inflationary pressures. To counter these, the Swiss National Bank (SNB) tried to solve these problems through using non-market, administrative instruments of control. 
In August 1971, the United States suspended the dollar’s convertibility to gold, dismantling the foundation of the Bretton Woods system. The Smithsonian Agreement in December 1971 attempted to revalue currencies, including the Swiss franc, but failed to restore long-term stability (Baltensberger, Kugler, 2017, pp. 96-105). Persistent imbalances and speculative pressure made fixed exchange rates increasingly unsustainable. 
In January 1973, Switzerland officially abandoned fixed exchange rates, transitioning to a flexible exchange rate regime. This marked the end of the Bretton Woods era as global monetary policy divergence and capital flow volatility caused by the unworking fixed exchange system (Baltensperger, Kugler, 2017, pp. 104-105).
Switzerland’s navigation in the Bretton Woods system highlights its strategic balance between adherence to international monetary norms and the preservation of national sovereignty. In this case, the neutrality of Switzerland as a strategic component plays a crucial role in keeping its economy stable at most tumultuous times.
According to Baltensperger (2017, pp.22), the nominal strength of the Swiss Franc comes from two different components. The purchasing power parity component stems from a relatively low inflation rate and from a “real” component resulting from productivity differences and factors such as political stability. Switzerland has managed to keep its neutrality during political turbulences and different wars. That stability has been beneficial to the Swiss franc. 

[bookmark: _Toc191907678]Political stability
As mentioned, Switzerland’s political stability is also one of the reasons why the franc is performing so well during crisis periods. Switzerland is known for its neutrality and is unlikely to take sides in global crises. In this section, we try to find out why Swiss politics is so stable.
The Swiss political system is one of a kind. The country’s federal system makes sure that the political process making is kept as close as possible to its citizens (eda.admin.ch, political system, visited 13.1.2025). The cantons have a lot of power on their own and are very close to the people. 
Switzerland is also a direct democracy (eda.admin.ch). The citizens can vote on public referendums on specific issues alongside their usual voting rights. Switzerland is governed by the Federal Council, which consists of a seven-member collegium board, and their decisions are made by consensus. United Federal Assembly elects the seven members to the Federal Council, and it consists of an upper and a lower chamber. The National Council is the lower house and represents the people while the Council of States is the upper house and represents the cantons. 
Switzerland’s political stability is not only rooted in its federal structure and direct democracy, but it is also strengthened by its unique institutional mechanism that fosters consensus and prevents sudden policy changes. One of the factors, according to Moser (1996, pp. 31-61), that influences this political stability is the bicameral parliamentary system (which means that both chambers have the same legislative rights) and instruments like the optional referendum. Together these factors create a system, where the power is distributed to many parties. Before a significant change can occur, it requires the people’s canton’s, and legislative chamber’s agreement. This system ensures that policies are carefully thought through and that they align to public opinion. 
According to Moser (1996, pp. 31-61) the bicameral system, which includes the National Council, and the Council of States, works also as a shield by representing both the people and the cantons. This dual representation ensures that national policies are balanced and account for regional interests. Additionally, the optional referendum serves as a powerful tool for preserving the state of affairs (status quo) by blocking proposals that deviate from voter preferences. This mechanism reinforces stability by ensuring that policies reflect broad consensus rather than partisan interests. 
Additionally, the need for a qualified majority and the rule that the constitutional changes must focus on a single issue (which means that any proposal to reform, the constitution can address one specific subject or topic at a time) help keep the political system balanced and stable. 
Switzerland’s political stability can be linked to its strong fiscal policy. One reason for this is the role of long-serving finance ministers according to Feld and Schaltegger (2010, pp. 505-534). These ministers often stay in office for several years, giving them the authority and experience to manage budgets carefully. They can control public spending, reduce deficits, and keep public debt under control, which helps maintain trust in the government’s financial decisions. 
Another important factor according to Feld and Schaeltegger (2010) is Switzerland’s system of direct democracy. Citizens can vote on government spending and taxes through referendums, which makes sure that decisions reflect public preference. This limits unnecessary spending and helps prevent financial problems caused by overspending. By giving people a direct say, Switzerland avoids the “fiscal commons problem”, that arises when political decision-makers in the legislature or the executive provide benefits from public projects concentrated on a particular group of society while the cost of these projects is spread across the whole population through general taxation. 

Switzerland’s strong fiscal and political discipline, shaped by its direct democracy and stable institutional framework, has played a crucial role in shaping the country's long-term economic resilience. These structural advantages, combined with external economic forces, have influenced the Swiss franc’s valuation over time. Despite this stability, the franc has experienced notable trends and fluctuations, which can diverge from traditional economic theories such as purchasing power parity (PPP). The following section examines key factors driving these fluctuations, including deviations from PPP, productivity disparities linked to the Balassa-Samuelson effect, and the impact of oil price movements on the Swiss economy.

[bookmark: _Toc191907679]Determination of Swiss franc trends and fluctuations

[bookmark: _Toc191907680]Purchasing power parity:
According to the theory of the purchasing power parity (PPP), the real exchange rate should fluctuate around a constant. However, as Samuel Reynard (2009, pp.335-363) writes, that is not the case with the Swiss franc since it appears over-valued. There are several reasons why PPP might not hold, even for any currency. Reynard states that consumer preferences are not the same in every country, which means their consumer baskets and the consumer price index (CPI) are different as well.  The transportation and adjustment costs make the price of the goods different as well. Reynard (2009, pp. 335-363) suggests that when using the real exchange rate, it could be decomposed in non-tradable goods (qNT/T) (such as public administration and real-estate) and tradable goods (qT) (such as financial services and manufacturing). 
Reynard (2009, pp. 335.363) found that when he analyzed industrialized currencies, the relative price ratio of the real exchange rate with non-tradable goods (qNT/T) was not significant. However, in contrast, that same ratio was highly significant in CHF equations and explains substantial fluctuations of the CHF relative to other currencies. According to Reynard (2009, pp.335-363), it explains exchange rate fluctuations against the euro both in the long and short run, but against the US dollar only long-term fluctuations. The US dollar tradable PPP deviation is much more substantial, persistent, and explains major exchange rate fluctuations whereas euro tradable PPP deviations are small and relatively short-lived (around 2-5 years) and major CHF/EUR exchange rate fluctuations are explained by the relative price ratio qNT/T. 

[bookmark: _Toc191907681]Balassa-Samuelson effect:
The Balassa-Samuelson effect provides an explanation for why purchasing power parity (PPP) may fail to hold when there are productivity differences between tradable and non-tradable sectors (Driver and Westaway, 2004, pp. 98-148). In countries with rapid productivity growth in the tradable goods sector, wages tend to rise in both tradable and non-tradable sectors due to adjustments in the labor market. However, prices in the non-tradable sector increase at a faster rate, as these goods and services are less subject to international competition. This results in an appreciation of the real exchange rate, even without any changes in the nominal exchange rate.
In Switzerland, the tradable sector – such as manufacturing and exports – has experienced higher productivity growth compared to the non-tradable sector, which includes services, according to Reynard (2009, pp.335-363). This productivity disparity results in rising wages across both sectors, as labor markets adjust to higher productivity in tradable goods. However, since services are less exposed to international competition, prices in the non-tradable goods sector increase. This in turn raises the overall price level in Switzerland, which contributes to a higher exchange rate. 
The Balassa-Samuelson effect partially explains why the Swiss franc has shown a consistent long-term appreciation. Reynard (2009, pp. 335-363) emphasizes that this structural factor is independent of short-term monetary or fiscal policies. It reflects Switzerland’s strong economic fundamentals and its competitiveness in global markets which sustain demand for the franc. 
Reynard (2009, pp. 335-363) also analyzes the differences in the behavior of CHF/EUR and CHF/USD exchange rates. This theory highlights how relative productivity growth between tradable and non-tradable sectors affects real exchange rates over time. 
Reynard (2009, pp. 335-363) writes that productivity disparities between Switzerland and its trading partners lead to divergent trends in the CHF/EUR and CHF/USD rates. Within Europe, productivity in the tradable sector has grown at a slower pace relative to Switzerland. This slower growth contributes to the gradual appreciation of the Swiss franc against the euro. Consequently, the CHF/EUR rate reflects long-term structural factors, such as Switzerland’s economic strength in competitiveness in tradable goods. 
In contrast, the CHF/USD rate is influenced by broader global dynamics. The US economy’s higher growth rates offset some of Switzerland’s productivity advantages. Additionally, the US dollar’s role as a global reserve currency creates distinct pressure on its exchange rate with the franc. Thus, while CHF/EUR rate trends reflect regional productivity differences, the CHF/USD rate captures more global economic influences leading to greater variability in their respective movements. Reynard (2009) highlights however that while the eurozone provides a relatively stable trading environment for Switzerland, the dollar zone poses greater risks to export competitiveness due to exchange rate variability. 

[bookmark: _Toc191907682]Oil price fluctuations:
Reynard (2009, pp. 335-363) writes that in terms of trade shocks oil price fluctuations can have a significant impact on a small open economy without many natural resources like Switzerland.  An increase in oil price should negatively affect the terms of trade and competitiveness of a country that is more dependent on oil than its trading partners and then should thus have a depreciating influence on the corresponding currency. According to Reynard’s empirical analysis, the rise in oil prices could partially explain if the Swiss franc encounters some weaknesses.
Yang, Jing Cai, Hamori (2018, pp.140-152) write as well in their study, that there is generally negative long-term correlation between oil prices and the exchange rates of the British pound (GDP), Canadian dollar (CAD), and the euro (EUR). This indicates that the rising oil prices are often associated with the depreciation of these currencies. However, as Japanese yen (JPY) is considered as a safe-haven currency, this relationship exhibits sometimes positive correlations, but again the situation is more complex and cannot be compared with Switzerland. 
According to Yang, Jing Cai, Hamori (2018, pp.140-152) oil price volatility influences exchange rates through two main channels.  On the supply side, higher oil prices raise production costs, reducing demand for non-tradable goods and causing real exchange rate depreciation. On the demand side, oil importing countries face worsened terms of trade, leading to currency depreciation relative to oil-exporting nations. 

While long-term structural factors shape the Swiss franc’s valuation, external crises and financial instability have repeatedly triggered sharp increases in its value. As a currency often perceived as a safe investment during turbulent times, the franc tends to appreciate in response to global uncertainties, attracting capital inflows from risk-averse investors.
In the following section, we will examine key events such as the Eurozone crisis, the COVID-19 pandemic, and the Russian-Ukrainian war. During these periods, the Swiss franc surpassed the euro in value. By analyzing these events, we aim to identify the core factors behind the franc’s appreciation and the broader implications for Switzerland’s economy.

[bookmark: _Toc191907683]2011-2015 – the impact of the eurozone crisis in Switzerland:
When we look at the historical data of the Swiss franc against the euro, we can observe that once before the Ukrainian war and the energy crises, the franc’s value had become so strong – that it had become more valuable than the euro. In this part, we try to track down the events that led to that moment and try to find answers to why it happened. 

The European debt crisis had its marks on the Swiss economy as well. In 2010 and 2011 the Swiss franc rose rapidly against the euro from its 2007 value of 1.67CHF/1€ to 1.1CHF/1€ in 2011 (Pilbeam, 2015, pp. 64-81) causing devastation in the Swiss economy, such as losses in exports and rising unemployment (Simon, Hausner, 2012, pp. 112-119). The rise of the Swiss Franc was stopped when the Swiss National Bank introduced a minimum exchange rate of 1.20 CHF to the euro. To keep the exchange rate within a minimum of 1.20, the SNB bought euros to prevent the Franc from appreciating too much (Pilbeam, 2015, pp. 64-81).  This kind of monetary intervention was done to increase the Swiss money supply and consequently lower the short-term interest rate. The goal of this non-sterilized type of intervention was to weaken the Swiss franc because it increases the money mass in circulation and at the same time lowers the Swiss interest rate, which both simultaneously work together to weaken the franc to a desired level. 

On January 15, 2015, the Swiss National Bank (SNB) surprised the world by announcing it would no longer support the currency peg of 1.20 CHF per euro (Pilbeam, 2015, pp.64-81). This peg had been in place for three years and four months to prevent the franc from becoming too strong, but it came with challenges. The policy led to very low short-term interest rates, even dropping below zero, which is a rare situation for the SNB. It also caused Switzerland’s foreign exchange reserves to more than double, rising from 255 billion CHF in 2011 to 510 billion CHF in 2015, equivalent to 78% of the country’s GDP.
In late 2014, several global events added pressure to this policy (Bris, 2015, pp.64-81). The European Central Bank was preparing for quantitative easing, which would further weaken the euro. At the same time, Greece’s elections, and Russia’s economic crisis, worsened by falling oil prices and sanctions over Russian actions in Crimea, created instability. The SNB was forced to keep buying foreign currencies and assets to hold the peg, but this lowered the value of its reserves. Facing these risks, the SNB decided to abandon the peg.
The impact was immediate. The franc jumped to 0.8 CHF per euro before stabilizing above 1 CHF per euro (Pilbeam, 2015, pp.64-81). This sudden change caused chaos in financial markets. The Swiss Market Index dropped by over 10% in one day, and Swiss companies lost about 100 billion USD in value as investors worried about the stronger franc’s effect on exports and profits (Bris, 2015, pp.64-81).
The unexpected decision also hurt the SNB’s reputation. Critics said the lack of warning damaged trust in the central bank. As a result, it is now unlikely the SNB will make such sudden monetary policy changes again. Instead, it is now focusing on more transparent and predictable policies to restore confidence.
While the Eurozone crisis of 2011-2015 played a defining role in shaping Swiss monetary policy and exchange rate interventions, it was far from the last major shock to the Swiss economy. The outbreak of the COVID-19 pandemic in 2020 triggered an unprecedented economic shutdown, disrupting global trade and financial markets. This was soon followed by the 2022 Russian invasion of Ukraine, which further destabilized European economies, exacerbating inflationary pressures, and causing energy supply disruptions. These crises reinforced the role of the Swiss franc in international markets, as risk-averse investors once again sought stability.
The following section explores how Switzerland navigated the economic impacts of these crises, how the Swiss franc responded to external shocks, and whether its trajectory in recent years suggests a continuation of past trends or the emergence of new challenges.

[bookmark: _Toc191907684]2020-2024 crisis periods: Economic impact of COVID-19, wars, and the energy crisis

[bookmark: _Toc191907685]Covid-19 pandemic
At the end of 2019, the world received shocking news about a new, unrecognizable virus spreading from Wuhan, China. By early 2020, that virus had escalated into a global crisis. As it spread across borders, it silenced major cities and overwhelmed healthcare systems. Global economies came to a halt as countries tried to prevent the virus from spreading, limiting people’s social interactions to a minimum or, in some cases, to zero. In this paragraph, we examine Switzerland’s response to this unpredicted global pandemic

Switzerland’s handling of the pandemic has been widely praised, particularly by the OECD (Organization for Economic Co-operation and Development). According to the OECD (2022), the country’s GDP contracted by only 2,5% in 2020 (calendar-adjusted), a smaller decline compared to many other developed countries (OECD, 2022). This was attributed to Switzerland’s globally competitive industries, diversified economy, and relatively low reliance on high-contact sectors such as tourism and entertainment. Moreover, the government implemented less restrictive health policy measures than many other countries, which induced a balance between public health and economic stability. 
Swiss enterprises faced significant challenges during the pandemic, particularly those in the hospitality, arts, and recreation sectors (OECD, 2022). Many businesses experienced drastic reductions in revenue due to lockdowns and social distancing measures. To mitigate these impacts, the government expanded its short-time work (STW) scheme, allowing companies to temporarily reduce employees' working hours without layoffs. This policy preserved employment relationships, making sure that businesses could recover more quickly once the restrictions eased. However, smaller companies and those heavily dependent on tourism continued to struggle, with some ultimately closing despite these measures (OECD, 2022, pp. 21). According to OECD (2022), inflation remained negative during 2022 thanks to the safe-haven pressures on the Swiss franc and low core inflation. 
In addition to labor market interventions, the Swiss government introduced other critical support measures. Liquidity guarantees, direct income support, and adjustments to unemployment insurance provided relief to businesses and individuals alike. A “hardship” support for companies that had significant revenue losses and targeted support measures for companies in culture, sports, tourism, and transport. Temporary fiscal policies ensured that public finance remained stable by issuing guarantees for commercial loans to companies to sustain access to liquidity (OECD, 2022). A frugal fiscal policy led to a marked decrease in Swiss public debt, which was achieved within the framework of the federal debt brake rule and cantonal fiscal rules that aim to use fiscal policy as a stabilization tool over the economic cycle as well as pursue fiscal sustainability by keeping nominal debt stable. 

As the OECD noted (2022), Switzerland’s response was both timely and effective. However, the organization recommended gradually phasing out extraordinary state support as the situation improved, emphasizing the importance of focusing on structural adjustments to support long-term recovery. This included measures to improve labor market inclusivity, particularly by better integrating women and older workers into the workforce and addressing demographic challenges through pension reforms. 

Switzerland’s response to the COVID-19 pandemic demonstrated a strong capacity for resilience and adaptability. Through a combination of targeted economic policies and strategic interventions, the country minimized the economic fallout while preserving public health. The crises were not over after COVID as a global threat waited quickly around the corner when Russia attacked Ukraine in spring 2022. 

[bookmark: _Toc191907686]War in Ukraine and Energy Crises
The Russian invasion on Ukraine in February 2022 sent shockwaves through Europe, challenging the region’s economic and political stability. As the conflict escalated, Europe faced immediate and profound consequences. The European Union (EU), heavily reliant on Russian natural gas and oil, saw a sharp rise in energy prices, leading to inflation and increased household costs (Mbah, Wasum, 25.3.2022, pp. 145-153). Natural gas prices were six times higher than what they were in the beginning of 2022, severely impacting utility bills and overall economic stability. The dependency on Russia for 40% of natural gas and 25% of oil (Wiseman, 2022) placed European nations in a precarious position, forcing them to reassess energy policies and explore alternative suppliers. 
Beyond energy, the war disrupted supply chains, particularly for critical commodities like wheat, fertilizers, and industrial metals. Both Russia and Ukraine are major global exporters of these goods, and the conflict has created shortages, driving up food and raw material costs across Europe (Mbah, Wasum, 2022). For instance, two thirds of the ammonium nitrate fertilizers used globally come from Russia, affecting agricultural productivity and food prices. 

The uncertainty surrounding the war has also weakened consumer and business confidence in Europe (Mbah, Wasum, 2022). Investment flows have been disrupted, and GDP growth forecasts have been revised downward. The European Commission estimated that economic growth in eurozone nations could drop from 4,3% to 3,7% for 2022 due to the compounded effects of inflation, supply chain disruptions, and reduced confidence (Mbah, Wassum, 2022). European leaders are now dealing with these economic challenges while maintaining sanctions against Russia and supporting Ukraine, underscoring the interconnectedness of global crises and their far-reaching impacts on Europe. In a nutshell, economic growth predictions were pessimistic, and the euro was depreciating. 

In this section, we will look more closely at Switzerland, as 2022 marked the first time since 2015 that the Swiss franc became more valuable than the euro—and it has remained that way ever since. We will explore Switzerland’s economic landscape to understand why the franc is valued so highly and whether there is a possibility of returning to a time when the euro was more valued. 

Switzerland’s economic performance during the period following the escalation of the Russo-Ukrainian conflict highlights its resilience in the face of global challenges. The Swiss franc appreciated against the euro due to factors such as Switzerland’s economic stability and its ability to navigate the energy crises more effectively than its European neighbors (OECD, 2024). The Swiss National Bank (SNB) played a critical role in maintaining price stability through already tight monetary policies, including raising interest rates, and intervening in currency markets to support the franc. OECD (2024) highlights that as a safe haven in times of global insecurity the franc experiences inflows of foreign currency that lead to upwards pressure on the franc. This also highlights the reason why the SNB had to invoke foreign exchange interventions to prevent undue monetary tightening during a time of crisis. 

Switzerland’s relatively low reliance on fossil fuels and its diversified trade relationship prevented it from some of the worst impacts of the energy crises (OECD, 2024). However, challenges remain. The rapid monetary tightening has heightened vulnerabilities in the financial system, particularly in the real estate sector. Property prices, estimated to be overvalued by up to 40%, pose risks of steep corrections, which could strain banks’ mortgage portfolios (OECD, 2024). 

While Switzerland benefits from its high-level trade openness, the country must navigate geopolitical tensions and increasing global protectionism. Strengthening ties with key trading partners, particularly the EU, remains critical. The stalled negotiations on a framework agreement with the EU risk eroding Switzerland’s economic integration and competitiveness (OECD, 2024)

[bookmark: _Toc191907687]Strength, Stability and Challenges during the year 2024
The Swiss franc’s strength continues to set it apart as a global safe-haven currency. Over the year 2024, the franc reached record highs against the euro and multi-year highs against the US dollar, despite its interest rate disadvantage (Julius Bär, 2024). Contributing factors included the Swiss National Bank’s (SNB) foreign asset sales, geopolitical risks such as the Middle East conflict, and expectations of earlier rate cuts by the European Central Bank (ECB) and Fed (Federal Reserve Board). 

In the long term, Switzerland’s low inflation rate has been a key driver of the franc’s appreciation. When domestic inflation is consistently below global averages, Swiss products become comparatively cheaper, increasing global demand (GED, 2024). Exporters pay wages, rent, and taxes in francs, which means that growing exports drive up demand for the franc on foreign exchange markets. This dual effect supports both franc appreciation and economic activity within Switzerland. 

The appreciation of the franc influences inflation dynamics within Switzerland (GED, 2024). A 10% appreciation against the euro, for instance, reduces the price on eurozone imports by 10%, dampening domestic inflation. This effect has helped Switzerland maintain lower inflation rates than the US and European Union (EU), even during periods of soaring energy prices. 
However, the franc appreciation is not without challenges. Swiss exports, while resilient, face increased pressure as products become more expensive abroad (GED, 2024). Industries such as technology and machinery have warned of competitive disadvantages, particularly as the franc continues to appreciate. In 2024, Swiss industry representatives highlighted the risk of rapid franc appreciation undermining Switzerland’s attractiveness as a business hub compared to Europe and Japan. 

The purchasing power parity (PPP) theory provides insights into exchange rate movements. Historically, inflation rate differentials between Switzerland and its trading partners have driven franc appreciation. Between 2018 and mid-2024, lower inflation in Switzerland compared to the EU corresponded to consistent franc appreciation (GED, 2024). However, since late 2023, narrowing inflation differentials have eased upward pressure on the franc, suggesting a possible stabilization at a 1%-2% annual appreciation rate. Yet, stronger tendencies for appreciation may prompt SNB intervention to stabilize the currency, a strategy that could risk higher domestic inflation. 

Will the franc’s strength persist? Julius Bär (2024) expressed skepticism about this in 2024, citing several factors. First, the SNB stated that it had sufficiently reduced its foreign exchange assets and was unlikely to resume foreign asset purchases, opting instead to remain restrictive with sales. Second, the eurozone showed signs of recovery, with increases in credit growth suggesting that it might stave off a recession and stabilize during 2024. Third, the repricing of money market expectations for rate cuts appeared complete. However, contrary to these predictions, the franc continued to fluctuate between 1.01 EUR/CHF and 1.08 EUR/CHF during the year 2024.
The Swiss franc’s performance during recent global crises highlights its resilience and the factors that drive its strength. However, beyond short-term fluctuations caused by geopolitical instability and economic shocks, deeper structural and market-based determinants influence its long-term trajectory.
In the following section, we explore the fundamental drivers behind the franc’s stability and appreciation. By analyzing key factors such as economic fundamentals, monetary policy, and market expectations, we aim to understand what sustains the franc’s strong position.

[bookmark: _Toc191907688]Theoretical Groundwork and Empirical Analysis 
[bookmark: _Toc191907689]Determinants of Exchange Rate Movements and Equilibrium Exchange Rates
Exchange rate volatility refers to the fluctuations in a currency’s value over time. Several factors contribute to these movements, including macroeconomic fundamentals, exchange rate regimes, financial market structures, and institutional frameworks. According to the International Monetary Fund (IMF, 2003, pp. 67-81), the nominal effective exchange rate (NEER) is closely linked to domestic macroeconomic variables, confirming that fundamental economic factors significantly shape currency performance.
[bookmark: _Toc191907690]Macroeconomic Fundamentals
Economic factors such as inflation, real GDP growth, fiscal deficits (expressed as a percentage of GDP), and the degree of trade openness—measured by the sum of exports and imports relative to GDP—are crucial determinants of exchange rate behavior. When a country experiences high inflation, its currency tends to become less attractive to investors, as inflation erodes purchasing power and leads to uncertainty regarding future economic stability. Conversely, strong economic growth can contribute to currency stability, while large fiscal deficits may introduce risks that heighten volatility. The IMF’s (2003) cross-sectional analysis finds that NEER fluctuations correlate with key domestic economic indicators, reinforcing the idea that currency valuations are influenced by macroeconomic stability.
In the case of Switzerland, low inflation rates, fiscal prudence, and a strong current account balance contribute to the resilience of the Swiss franc (Baltensperger, 2017). These factors help mitigate extreme fluctuations and ensure that the currency remains relatively stable even when it faces external economic shocks.
[bookmark: _Toc191907691]Exchange Rate Regimes
The exchange rate regime a country adopts significantly impacts the level of volatility its currency experiences. Krugman, Obstfeld, and Melitz (2022) argue that economies experiencing similar macroeconomic conditions derive greater benefits from pegging their currencies to each other. This assumption is based on the premise that similar countries face comparable economic shocks, making a currency peg more effective in stabilizing exchange rates.
Switzerland, however, has historically maintained a floating exchange rate regime since January 23, 1973, when the Swiss National Bank (SNB) ceased foreign exchange purchases to defend a fixed rate. The country’s decision to allow its currency to float has offered several advantages, primarily in terms of monetary policy independence (Krugman, Obstfeld and Melitz, 2022). Despite this long-standing policy, Switzerland briefly introduced a peg during the euro crisis from 2011 to 2015, setting a minimum exchange rate of 1.20 CHF per euro. The SNB eventually abandoned this peg in 2015, leading to immediate currency appreciation and short-term volatility. However, restoring a floating exchange rate allowed Switzerland to regain monetary flexibility and respond more effectively to global financial conditions.
A floating exchange rate regime, while more volatile than a fixed one, allows a country to independently set its monetary policy without external constraints. This aligns with Switzerland’s broader economic and political framework, reinforcing its independent policy stance.
[bookmark: _Toc191907692]Exchange Market Structure
The structure of foreign exchange markets also plays a critical role in determining exchange rate stability. According to the IMF (2003, pp. 67-73), different market configurations influence the extent of currency volatility, particularly in terms of liquidity and regulatory oversight.
Dealer markets—where financial intermediaries such as banks facilitate currency transactions—typically exhibit lower exchange rate volatility due to the presence of market makers who stabilize fluctuations by continuously providing buy and sell quotes. In contrast, decentralized markets tend to be more volatile as pricing mechanisms are less transparent (IMF, 2003).
Regulatory measures also influence exchange rate stability. Transparency in financial markets helps minimize price dispersion and speculative trading, reducing the likelihood of extreme exchange rate swings. Prudential regulations, which impose constraints on speculative currency trading, contribute to a more predictable foreign exchange environment (IMF, 2003).
Switzerland’s regulatory framework supports exchange rate stability by limiting speculative movements. Its strict financial oversight, combined with a transparent banking sector, reduces excessive speculation that might otherwise contribute to currency volatility. Although the SNB does not impose extensive exchange restrictions, its interventions—such as setting the euro peg in 2011—resemble structural controls aimed at stabilizing the currency during periods of financial stress. However, when the peg was lost without a warning in 2015, the Swiss National Bank suffered also from a sudden loss of confidence in investors' eyes. 
[bookmark: _Toc191907693]Concepts of Equilibrium Exchange Rates
While macroeconomic fundamentals and financial markets influence currency fluctuations, there is no single comprehensive theory that fully explains equilibrium exchange rates. Reynard (2009) and Driver and Westaway (2004, pp. 98-148) outline multiple approaches to understanding exchange rate behavior across different time horizons.
1. Short-term equilibrium exchange rate
The short-run exchange rate is primarily influenced by transitory factors such as monetary policy decisions, interest rate adjustments, and temporary economic shocks. Given the rapid response of floating exchange rates to news and market speculation, short-term movements tend to be volatile and are often disconnected from long-term economic fundamentals.

2. Medium-term equilibrium exchange rate
This equilibrium level balances internal and external economic conditions, ensuring that the economy operates at full capacity. Unlike short-term fluctuations, medium-term exchange rate adjustments reflect underlying macroeconomic conditions, such as trade balances, productivity growth, and cyclical economic factors.

3. Long-term equilibrium exchange rate
Over an extended period, exchange rates converge toward levels where trade balances, capital flows, and foreign asset positions stabilize. This long-term equilibrium reflects structural economic fundamentals and is less influenced by short-term policy changes or temporary shocks.


[bookmark: _Toc191907694]Applications and Empirical Methods
Determining whether a currency is overvalued or undervalued relative to its equilibrium exchange rate requires empirical analysis. Several models have been developed to estimate equilibrium exchange rates:
· Behavioral Equilibrium Exchange Rate (BEER)
The BEER model estimates equilibrium exchange rates based on observed statistical relationships between real exchange rates and economic fundamentals, such as productivity, terms of trade, net foreign assets, and interest rate differentials (IMF, 1998). This approach is particularly useful for assessing short- to medium-term misalignments.
· Fundamental Equilibrium Exchange Rate (FEER)
The FEER model focuses on long-term macroeconomic balance. It calculates the exchange rate that ensures a country’s current account balance is sustainable under full employment and stable inflation conditions (IMF, 1998). Unlike BEER, FEER is more prescriptive, offering guidance for policy adjustments.
Both models provide insights into exchange rate misalignments and help policymakers assess whether intervention is necessary. However, real exchange rate indices do not always align, and different methodologies can yield varying results.
[bookmark: _Toc191907695]Empirical Validation and Structural Determinants
To validate these theoretical concepts, empirical research employs econometric models to analyze exchange rate behavior under various conditions. Habib and Stracca (2017, pp. 50-64) apply panel fixed-effects regression models to identify the key determinants of exchange rate stability, incorporating variables such as interest rate differentials, current account balances, and financial market depth.
Several studies have examined the characteristics of currencies that remain stable during financial turbulence. Habib and Stracca (2017, pp. 50-64) identify key factors that influence currency stability, including a country’s macroeconomic conditions, financial market depth, and historical investor behavior.
One crucial aspect is the role of external sustainability indicators such as the net foreign asset (NFA) position and current account balance. These factors signal an economy's ability to withstand global shocks. Habib and Stracca (2017) found that economies with strong NFA positions and consistent current account surpluses tend to experience lower exchange rate volatility.
Moreover, market size and liquidity contribute to stability. Larger financial markets with deep liquidity provide investors with easier access to assets, reducing the likelihood of sudden capital flight (Habib and Stracca, 2017). Switzerland's robust banking sector and well-regulated financial environment align with this characteristic, offering a degree of resilience against external shocks.
Another crucial factor is the self-fulfilling prophecy phenomenon, wherein investor expectations reinforce a currency’s stability. Past performance plays a significant role in shaping future investor behavior. If a currency has historically remained strong during crises, investors may continue to seek it as a stable asset, further reinforcing its position. Habib and Stracca (2017) highlight that past performance significantly influences investor expectations, suggesting that historical trends can perpetuate stability even in the absence of immediate economic fundamentals.
Empirical tests validate these theoretical considerations. Robustness checks, such as R-squared comparisons, indicate that interest rate differentials alone are insufficient in explaining exchange rate movements. However, when additional structural factors—such as NFA positions, capital inflows, and historical risk behavior—are included, model accuracy improves significantly. These findings emphasize that exchange rate stability results from a combination of macroeconomic fundamentals and investor perceptions (Habib and Stracca, 2017).
 Understanding the determinants of exchange rate movements and equilibrium exchange rates provides a theoretical foundation for analyzing the Swiss franc’s performance. While economic fundamentals, monetary policies, and external shocks contribute to its valuation, empirical validation is necessary to assess the magnitude and significance of these factors.
In the following section, we move from theoretical considerations to empirical analysis. Using a Vector Autoregression (VAR) model, we examine the key variables influencing the Swiss franc and quantify their impact over time. This approach allows us to test the theoretical assumptions in a structured framework, providing data-driven insights into the exchange rate dynamics of the Swiss franc.

[bookmark: _Toc191907696]VAR Analysis
In order to analyze the determinants of the Swiss franc’s exchange rate dynamics and its response to external shocks, this study applies a Vector Autoregressive (VAR) model, following the methodology outlined by Juselius (2006) and Hamilton (2020). The VAR model is particularly useful in cases where economic theory does not provide explicit restrictions on the relationships between variables, allowing for a data-driven approach to capturing the joint dynamics of macroeconomic time series.
The VAR framework treats all included variables as endogenous and models their interactions over time in a system of equations. A primary focus of this section is the Impulse Response Function (IRF), which is derived from the estimated VAR model. The IRF allows us to examine how the Swiss franc reacts to various shocks over time, providing insights into the persistence, magnitude, and direction of exchange rate adjustments. The goal of this study is to evaluate the safe-haven characteristics of the Swiss franc, as it allows us to test how strongly and persistently the currency reacts in response to financial and geopolitical factors.

[bookmark: _Toc191907697]Lag length criteria
Before estimating the VAR model, it is crucial to determine the appropriate lag length, denoted as , to ensure optimal model specification (Juselius, 2006). The selection of  affects the estimation efficiency and the accuracy of inference. A commonly used method for determining the truncation lag is the likelihood ratio (LR) test, which compares two nested models: one with  lags  and one with  lags . The LR test is given as shown in equation (1): 

                               (1)


Where:
· is the sample size,
· is the estimated matrix of residuals for a model with  lags,
· is the estimated covariance matrix of residuals for model with  lags.
This test  follows an asymptotic  distribution with  degrees of freedom, where  is the number of endogenous variables. If the test statistic exceeds the critical value from the distribution, we reject the null hypothesis , indicating that a model with  is preferred. 
In addition to the LR test, various information criteria are commonly used to determine the optimal lag length while balancing model fit and complexity. The three widely applied criteria are the Akaike Information Criterion (AIC), demonstrated in equation (2), the Schwartz Criterion (SC), demonstrated in equation (3), and the Hannan-Quinn Information Criterion (H-Q), demonstrated in equation (4):
                     (2)
                      (3)
          (4)

Each of these criteria is based on the maximized likelihood function with an additional penalty term that increases with the number of parameters estimated. The general approach is to compute these criteria for different values of and choose the lag length corresponding to the lowest value. 

It is important to note that the information criteria assume a correctly specified model. If there are structural breaks, parameter instability, or other specification issues, these should be addressed before choosing the lag length. 

[bookmark: _Toc191907698]VAR model
The next step is to build up a VAR model. The general VAR model is built up as in equation (5): 

      (5)

Where:
:  vector of endogenous variables
:  vector of coefficients (constants)
: coefficient matrixes for the lag
 vector of error terms (white noise innovation)

The following transposed vector  is built up with endogenous variables and specified as in equation (6):

           (6)
Where:
 is the average yearly exchange rate between the Swiss franc and the US dollar
 is the differences in monthly average crude oil prices
is the Swiss consumer price index
 is the US consumer price index
 is the Swiss average overnight rate
 is the difference in yearly foreign direct investments
The more complex description of the variables used is further below. 

The next step is to specify the model. Let  be the optimal lag length determined by the appropriate information criteria. Assume  the VAR(p) model from equation (5) becomes the following in equation (7):

        (7)

Where  is a   vector of constants and  is the coefficient matrixes for lagged variables. The matrix  for seven variables can be written as in equation (8):

           (8)

Where  represents the effect of variable  (column) at lag  on variable  (row). For a VAR( model, we will have numbers of coefficient matrixes: .

Now, when we write this all together, the VAR(p) model becomes as the following in equation (9): 

                             (9)



The coefficients and  are estimated using Ordinary Least Squares (OLS) applied separately to each equation, and the system is recursive. 
Again, before testing a VAR model, we should look, if the variables are stationary. We shall apply the Augmented Dickey-Fuller test for each variable in order to verify that condition. If any variable in  turns out to be non-stationary, we should consider applying following transformations, as shown in equation (10), to ensure the stationarity before testing the model:
                 (10)

[bookmark: _Toc191907699]Impulse Response Function (IRF)
The IRF captures the effect of a one-unit innovation (shock) in one variable on the other variables in the system over time while holding all other shocks constant (Hamilton, 2020). Mathematically, the IRF is derived from the moving average (MA) representation of the VAR model in equation (11):
            (11)
where ​ represents the dynamic multipliers (or impulse response coefficients), and ​ denotes the structural shocks.
The IRF is defined in equation (12) as:
                  (12)
This equation describes how the value of the -th variable at time  responds to a one-time impulse in the -th variable's innovation at time .
[bookmark: _Toc191907700]Interpretation:
1. Magnitude and Direction: The IRF plots the estimated responses over different horizons (e.g., monthly, or yearly). A positive impulse response indicates an increase in the variable following the shock, whereas a negative response suggests a decrease.
2. Persistence: The response may gradually fade over time, indicating the transitory nature of the shock, or it may exhibit a prolonged impact, suggesting a more persistent effect.
3. Orthogonalization: If contemporaneous shocks are correlated, the Cholesky decomposition is often used to impose a recursive ordering of variables, allowing clearer identification of structural effects.

[bookmark: _Toc191907701]Choosing the optimal amount of variables
According to The Cointegrated VAR Model: Methodology and Applications by Katarina Juselius (2006), the number of variables included in a VAR model is a balance between capturing all relevant economic relationships and avoiding over-parameterization. The inclusion of each additional variable increases the complexity significantly. Specifically, adding one variable to a p-dimensional VAR () model introduces  new parameters.
The book (Juselius, 2006) highlights that, in small samples (e.g., 50–100 observations, common in quarterly macroeconomic models), excessive variables can lead to estimation difficulties and reduce model reliability. A trade-off exists between the number of variables (p) and the number of lags (k), as adding a relevant variable may sometimes allow for reducing the number of lags required to obtain uncorrelated residuals​.
Too few variables may lead to omitted variable bias, whereas too many can cause overfitting and loss of degrees of freedom.
For empirical applications, a typical range in macroeconomic studies is 3 to 6 variables, depending on data availability, theoretical justification, and computational feasibility.
In my research, I use seven variables with monthly observations to capture sudden movements in the data. Averaging the values over longer periods could smooth out these effects, reducing their impact. The variables used are presented below.

[bookmark: _Toc191907702]Variables
· Exchange rates
We want to find out what factors and variables affect the Swiss exchange fluctuations, so we use the bilateral monthly exchange rate CHF/USD. The use of US dollar was made since it is a the most common bilateral currency. The currency values were collected from Federal Reserve Bank of St. Louis and the information contains SPOT exchange rates from 01.01.1990 to 12.12.2024. 
It was then noticed that the values were not stationary since the Augmented Dickey-Fuller (ADF) test rejected the statistical test with p>0,05. We had to take first differences of the values and then perform the ADF test again. After the first difference transformation, it turned out to be stationary and could be used in the model. 
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[bookmark: _Toc192767931]Figure 1: CHF/USD Exchange rates from 1990 – 2024 
Source: Board of Governors of the Federal Reserve System (US), Swiss Francs to U.S. Dollar Spot Exchange Rate [DEXSZUS], retrieved from FRED, Federal Reserve Bank of St. Louis

· CPI Switzerland
As Baltensperger cited (2017), the nominal strength of the franc comes from two components and one of them is relatively low inflation. By that said, the inflation indexes had to be taken in the model.  To measure inflation, we took Consumer Price Indexes (CPI) as a proxy since monthly data was available for the same time period. Historical consumer price indexes were taken from the Swiss Federal Statistical Office. 
As a result of the ADF test, CPI values were not stationary, meaning they had to be treated the same way as the exchange rate was treated. After the differencing, the ADF test was passed, and CPI Switzerland was stationary and ready to be used in the model. 
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[bookmark: _Toc192767932]Figure 2: Switzerland Consumer Price Index (CPI)
Source: Federal Statistical Office (2025) 

· CPI USA
As the chosen values of the franc were bilateral to the USD, I wanted to include the US Consumer Price indices as well in order to look how they affect the franc’s movements. The Consumer price indices of the USD were given by the Federal Reserve Bank of St. Louis (FRED) for the given time period. 
After performing the primary ADF test the CPI USA turned out not to be stationary and had to be differentiated. After that, it passed the test. 

· SARON
SARON stands for Swiss Average Rate Overnight. Interest rates are commonly used, when doing economic analysis. Even if Habib and Stracca (2017) found that interest rate differentials explained little about the overall exchange rate variability, I wanted to verify this in my research. SARON is the key overnight reference rate for Swiss francs (CHF), derived from the secured repo market, influencing monetary policy, liquidity management, and the broader financial system (Six-group, 2021). The historical SARON rates from 07.01.1999 to 12.12.2024 were given by the SNB Current Interest Rates and Exchange Rates. 
SARON, as well, turned out to be non-stationary and had to be differentiated.

· GPR
The Geopolitical Risk Index (GPR) quantifies geopolitical tensions by analyzing news reports for terms related to conflicts, wars, and diplomatic threats. Developed by Caldara and Iacoviello (2022), it assigns scores based on the frequency of geopolitical risk-related words in major newspapers. The index is normalized, with an average value of 100 over time, where higher values indicate increased geopolitical risk and values below 100 indicate decreased geopolitical risk. A rising GPR signals economic uncertainty, affecting investment, financial markets, and exchange rates, making it a crucial tool for risk assessment. 
This index was chosen to include in the test since I wanted to find out how the franc performs under turbulent times. The values of this index were significantly higher than the values from previous variables, so I computed the percentual changes and it passed the ADF test. The monthly values range from 01.01.1990 to 12.12.2024. 

· Oil prices
As it was mentioned earlier, oil price fluctuations might have significance on a small open economy without many natural resources, which is why I wanted to include the monthly crude oil prices BRENT – Europe to see how the price fluctuations affect the exchange rate currency. BRENT – Europe was chosen since it is a price reference to Europe. The monthly prices were retrieved from the Federal Reserve Bank of St. Louis (FRED, Federal reserve bank of St. Louis). 
Oil prices were treated like the Geopolitical risk index as the price differences were taken to monthly percentual changes. Oil prices passed the stationarity ADF test and could be used as such. 
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[bookmark: _Toc192767933]Figure 3: Crude oil prices BRENT – Europe 
Source: U.S. Energy Information Administration, Crude Oil Prices: Brent - Europe [MCOILBRENTEU], retrieved from FRED, Federal Reserve Bank of St. Louis

· Foreign direct investment (FDI)
Research shows that Switzerland encounters greater foreign capital flows during uncertain times, thanks to the safe haven assumption. Yeșin (2017) found however that capital flows had little explanatory power in determining the movements of the franc. Despite of the results I wanted to see if the franc appreciated during times of higher capital flows. A general proxy for capital flows was complicated to find, but Foreign Direct Investment was chosen to be used, since it is broadly used by different papers and addresses directly to foreign investments. The foreign direct investment net inflow data was found from World Bank Group data bank, but it was yearly and only from 1991 to 2023. The values were evidently high, so they were transformed in percentual differences and passed later the stationarity test. 

[bookmark: _Toc191907703]Results
The Akaike information criterion gave optimal lag length of 1 to use, which is quite small. According to the book The Cointegrated VAR Model: Methodology and Applications by Katarina Juselius (2006), the choice of lag length in a VAR model is crucial for capturing the true dynamic structure of the data. If the lag length is too small, the model may suffer from omitted variable bias, leading to autocorrelated residuals and poor predictive performance. This can distort impulse response functions and Granger causality tests, resulting in misleading inferences.
Conversely, if the lag length is too large, the model becomes over-parameterized, increasing the risk of multicollinearity and reducing the degrees of freedom. This can lead to inefficient estimates and wider confidence intervals, making hypothesis testing less reliable. 
This issue may arise because some annual variables were converted into monthly values by repeating them for each month of the year. As a result, when conducting the tests, these repeated variables may be assigned zeros as their values, affecting the outcomes. 

The Inverse Roots of the AR Characteristic polynomial plot shows that all roots lie within the unit circle. According to the literature (Juselius, 2006), the inverse roots of the AR characteristic polynomial should lie inside the unit circle for the VAR system to be stable. This ensures that the system does not exhibit explosive behavior and that the estimated relationships are meaningful for forecasting and impulse response analysis.

The Jarque-Bera test results show that the residuals deviate significantly from normality since the p-values are below 0,05 for all of the components. This suggests potential non-Gaussian characteristics in the data, which may impact inference. Additionally, the Lagrange Multiplier (LM) test indicates that some autocorrelation is present in the residuals, this however is a normal issue when dealing with a macroeconomic model.
The impulse response function results support the safe-haven hypothesis. First, the response of the exchange rate to the exchange rate innovation is positive for the first two periods before fading out by the third month. As previously explained, the exchange rate is bilateral with the US dollar. In this context, a shock in the US dollar leads to a positive response from the Swiss franc.
We can then analyze what happens to the currency, when there is a shock in the US inflation. Amongst the other factors, this shows the strongest response, meaning, when the inflation rises in the US, the franc’s course appreciates. 
The response to oil price innovation presents an intriguing result. The impulse response function initially indicates a positive reaction of the Swiss franc, which contradicts the conventional expectation that rising oil prices typically weaken the currencies of small, resource-dependent economies. This finding reinforces the safe-haven hypothesis, suggesting that investors may turn to the Swiss franc during periods of oil price volatility, viewing it as a stable asset regardless of traditional economic vulnerabilities. However, the response is modest, and we cannot conclude anything significant based on this result. 
Lastly, the geopolitical risk factor exhibits a slightly positive response from month two to month three. However, it could be argued that there is little to no significant reaction, which in itself is a noteworthy finding. This suggests that during periods of geopolitical turbulence, the Swiss franc remains relatively unaffected. This resilience can be attributed to Switzerland's consistently low inflation rates, stable interest rates, and, most importantly, its strong and predictable political environment.
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[bookmark: _Toc192767934]Figure 4: Responses of the franc to innovative shocks in different factors
Source: Authors' computations
[bookmark: _Toc191907704]Conclusion and Recommendations
The analysis of the Swiss franc’s exchange rate dynamics highlights its resilience in response to various economic shocks. The findings align with previous research on the safe-haven properties of the Swiss franc, particularly its tendency to appreciate in times of global financial instability. The impulse response function results indicate that the franc either reacts positively or shows minimal negative responses to different shocks, supporting its safe-haven status. The currency's response to oil price shocks, which initially showed appreciation, deviates from the general assumption that small economies with limited natural resources would experience depreciation. This suggests that Switzerland's economic structure and financial market stability play a crucial role in mitigating external shocks.
From a historical perspective, the Balassa-Samuelson hypothesis provides additional context to these findings. The long-term appreciation of the Swiss franc can be partly attributed to Switzerland's productivity growth in the tradable sector, which exceeds that of its trading partners. This structural factor has contributed to persistent real exchange rate appreciation and has played a role in the currency's strength. Additionally, inflationary shocks in the U.S. appear to lead to franc appreciation, emphasizing the currency’s role as a hedge against inflationary pressures abroad.
The limited influence of capital flows, as observed in this study, aligns with previous research suggesting that capital movements alone do not explain fluctuations in the Swiss franc’s value. However, this study focused only on foreign direct investment, leaving room for further research on broader capital flow dynamics.
In the context of geopolitical risk, the Swiss franc’s muted reaction to increased uncertainty further supports its role as a stable currency. Switzerland's historically low inflation, stable interest rates, and relatively predictable political environment contribute to this stability. The country’s neutrality has long been a cornerstone of its financial and monetary stability, insulating it to some extent from external political conflicts. However, the current global environment, marked by heightened geopolitical tensions and economic uncertainty, presents potential challenges. While Switzerland's policy of neutrality has historically provided stability, ongoing conflicts and shifting global alliances may test the limits of its financial independence. Future research may need to examine whether prolonged geopolitical turmoil could alter the dynamics of the Swiss franc's safe-haven status. And one question arises frequently: Will the franc’s high valuation persist in the long run?
Despite these uncertainties, the findings in this study provide a consistent picture of the Swiss franc’s response to global and economic shocks, reinforcing its unique position in global financial markets.
Based on the findings of this study, Swiss policymakers should maintain a balanced monetary policy as well as a careful political environment, that ensures both price stability and economic competitiveness. Given the franc’s tendency to appreciate during periods of global uncertainty, it is essential to keep interest rates stable and above zero to maintain inflation effectively while preventing excessive currency appreciation. A stable interest rate policy helps anchor inflation expectations and supports long-term economic equilibrium. 

At the same time, preventing an overly strong franc should remain in consideration. While a strong currency benefits purchasing power and price stability, excessive appreciation can harm Swiss exports and reduce overall economic growth. The SNB should remain prepared to intervene in foreign exchange markets or adjust policy rates if necessary to counter sharp, unwarranted franc appreciation, particularly during crisis periods. 

By carefully balancing these factors, Swiss authorities can safeguard economic stability, ensuring that monetary policy remains responsive to external shocks without compromising competitiveness of Swiss industries. 
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