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Resumo

As flutuagdes cambiais representam um canal de transmissdo fundamental que liga os mercados
internacionais ao desempenho das agdes domésticas. Para a Franga, uma economia altamente integrada com
redes comerciais globais, as variacdes na taxa USD/EUR podem afetar significativamente os retornos das
agoes. Como a exposi¢do cambial (FX) varia entre setores, esta tese analisa o grau em que ela € capturada
pelos indices setoriais franceses.

Os retornos das agdes nao sdo impulsionados apenas pelo desempenho das empresas, mas também
por choques macroecondmicos, dindmica de mercado, politica monetaria e inflagdo. Para isolar o papel do
cambio, diferentes modelos econométricos sdo aplicados aos retornos ¢ a volatilidade dos pregos setoriais.
O primeiro recorre a regressdes OLS ao nivel setorial para captar sensibilidades bésicas. O segundo aplica
métodos de dados em painel para avaliar exposi¢des médias, considerando heterogeneidade niao observada.
Terceiramente, um modelo TVP explora como as sensibilidades evoluem ao longo do tempo, destacando
episodios de influéncia cambial acentuada. Por ultimo, um modelo GARCH examina se choques cambiais
se propagam para a volatilidade setorial, identificando a intensidade e a persisténcia das reagdes.

Os resultados indicam que, embora os Betas de mercado estejam fortemente correlacionados,
setores como Saude e Bens de Consumo apresentam exposi¢do positiva e significativa as variagoes do
USD/EUR, em consonancia com suas receitas internacionais. Em contrapartida, o setor Financeiro mostrou
correlagdo significativamente negativa. O modelo TVP revela que a sensibilidade cambial se concentra em
periodos de tensdo macroecondémica ou geopolitica, enquanto o GARCH confirma que choques cambiais
geram efeitos persistentes em setores ciclicos, como Industria e Tecnologia. En termos gerais, as evidéncias

apoiam a visdo de que a dinamica cambial molda o desempenho das agdes setoriais francesas.

Palavras-chave: Dinamica das Taxas de Cambio, Retornos Seitorais das A¢des, Exposicdo Cambial,

Transmissdo da Volatilidade, Mercados Financeiros Francés

JEL Classification System: E44, F31
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Abstract

Exchange rate fluctuations represent a key transmission channel linking international markets to domestic
equity performance. For France, a highly integrated economy with global trade networks, movements in
the USD/EUR rate may significantly affect its stocks’ returns. As foreign exchange (FX) exposure varies
across sectors, this thesis aims to analyze the degree at which it is captured through French sectoral indices.

Equity returns are not only driven by firm performance but also by macroeconomic shocks, market
dynamics, monetary policy and inflation. To isolate the role of FX, a framework of econometric models is
applied to sectoral price returns and volatility. The first employs sector-level OLS regressions to capture
baseline sensitivities. The second applies panel data methods to evaluate average exposures while
accounting for unobserved heterogeneity. Third, a TVP model explores how sensitivities evolve
dynamically, highlighting episodes of heightened FX influence. Lastly, a GARCH model examines whether
FX shocks propagate into sectoral volatility, identifying the intensity and persistence of reactions.

The findings indicate that while market Betas are strongly correlated, certain sectors such as Health
Care and Consumer Goods experience positive and significant exposure to USD/EUR movements,
consistent with their international revenue shares. In contrast, the Financials sector prevailed a significantly
negative correlation. The TVP model reveals that FX sensitivity is concentrated in periods of
macroeconomic or geopolitical stress, while GARCH results confirm that FX shocks generate persistent
effects in cyclical sectors such as Industrials and Technology. Overall, the evidence supports the view that

exchange rate dynamics materially shape French sectoral equity performance.

Keywords: Exchange Rate Dynamics, Sectoral Equity Returns, FX Exposure, Volatility Transmission,

French Financial Markets

JEL Classification System: E44, F31
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1 Introduction

The modern financial environment of the 21 century is the result of centuries of growing interconnection
between global economies. As emphasized by the International Monetary Fund (IMF), globalization has
largely been driven by technological advancements, which have largely reduced transportation and
communication costs, which in turn has facilitated cross-border capital flows (IMF, 2015). Today, capital
markets such as Euronext, the pan-European market home to over 1.800 listed issuers, host 6,3 billion Euros
of market capitalization (Euronext, 2025). These substantial flows dictate the growing integration of
national financial markets into global systems, where domestic dynamics are increasingly shaped by
international.

This dissertation’s objective is to explore the role of international factors in shaping the domestic
equity market of France, focusing on the impact of the USD/EUR foreign exchange rate. By disaggregating
the French market into nine key sectors, the study explores whether specific industries are more exposed to
foreign exchange (FX) fluctuations, and whether the volatility of these exposures is stable or time-varying.
To capture these dynamics, a comprehensive econometric framework analysis is employed with four
underlying models. Baseline OLS regressions are first run at the sector level followed by an aggregate panel
data model combining cross-sectional and time decisions. The central analysis is conducted with a time-
varying parameter (TVP) model to account for observe shifting FX sensitivities and lastly the GARCH
model assesses the volatility transmission of FX to equity returns. In order to improve the explanatory
quality of the models’ results three variables of control were included: a market rate representing the French
economy as a whole, an inflationary control variable and a monetary policy variable to control for
movements in the ECB’s key rate. Collectively, the models provide complementary views of how exchange
rate movements influence both the observed price levels and the risk profile of French sectoral equity
markets.

Central to the impact the USD/EUR FX rate holds on this market is the process of globalization,
defined by the IMF as the “aggregate concept that refers to increasing global linages created through cross-
border financial flows” (Prasad et al., 2003). French economist Henri Bourguinat further emphasized this
process with his theory on the three D’s: Deregulation, Decompartmentalization and Disintermediation
(Lepeltier, 2004). The first can be understood as limiting regulations which would restrict the movement of
capital flows. Decompartmentalization refers to breaking down the segmentation between national markets.
The final D restricts the presence of traditional financial intermediaries to allow investors to directly invest
or borrow capital. Together, these forces have created an environment in which domestic financial markets

are inseparable from global dynamics.
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Closely related to globalization is the concept of financial integration, which the IMF defines as
being “an individual country’s linkages to international capital markets” (Prasad et al., 2003). Globalization
captures the global connections at an overarching economic standpoint while financial integration
emphasizes the extent to which a specific country (in this context France) is exposed to and participates in
international flows of capital and financial risk.

Another term which must be defined is economic integration and its diverse levels as they are
fundamental to understand as they define the different formal “agreements between countries that include
the elimination of trade barriers [such as taxes, limits, rules and laws] and aligning monetary and fiscal
policies” (Corporate Finance Institute, 2024). Different levels of economic integration, ranging from free
trade areas to complete monetary unions, shape how exchange rate movements transmit into national
economies. All three concepts work jointly in explaining the interconnectedness of today’s financial
markets.

In the context of the multitude of factors influencing global economies, exchange rates are one of
the most significant channels through which this interconnectedness translates into domestic financial
markets. The USD/EUR currency pair, as the most traded currency pair globally with a year over year
increase in 2025 of 97.1 billion US Dollars (Foreign Exchange Commitee, 2025), is particularly relevant
for France given its strong commercial and financial ties with both the Eurozone and the United States.
Previous research has demonstrated equity markets to experience exchange rate exposure, however the net
impact varies on the country, sector and period of time studied (Jorion, 1990) (Bartram & Bodnar, 2005).
When studying this problematic, evidence at the sectoral level in France is unfortunately limited. The gap
in the literature is important to fill as a sectoral level study allows to observe differences in industries’
pricing power, internalization levels and FX hedging practices.

A number of micro and macro-level mechanisms sway exchange-rate movements to domestic
revenues, stock prices and asset returns. First, the Exchange Rate Pass Through (ERPT) represents the
extent to which changes in an exchange rate are reflected in import or consumer prices and how they cascade
down to firm revenues and profits (Campa & Goldberg, 2004). Empirically, ERPT is typically partial and
differs across countries, underlying consumer goods and services as well as time horizons. Second, a
company or sector’s Pricing-to-Market (PTM) ability determines how strongly it will be impacted by
exchange rate movements when preserving profits or market share (Krugman, 1986). By contrast, the
Dominant Currency Pricing (DCP) paradigm emphasizes that the US Dollar, among a small pool of leader
currencies, is commonly used to invoice international transactions and therefore influence global prices and
quantities together with co-movements in trade and asset prices (Gopinath et al., 2020). Related to the DCP
mechanism is the global Dollar cycle tendency in which the US Dollar dictates global financing conditions

through multi-year cycles. This in turn provides a macro-financial channel by which the US Dollar can
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propagate shocks beyond pure trade effects (Bruno & Shin, 2014) . The final mechanism which summarizes
them all is the presence of Global Value Chains (GVC) which increase cross-border trade relationships and
categorize countries and sectors by type of activity (Timmer et al., 2014). A given firm’s position inside a
GVC, from the provider of raw materials to the final exporter, affects how exchange rate movements transits
into costs and revenues.

The contribution presented today aims to challenge the following research question: How do
USD/EUR exchange rat movements transmit into French sectoral equity returns, both in terms of return
sensibilities and volatility persistence? The paper answers the problematic both empirically, as it provides
new evidence on the heterogenous FX exposure of French sectors, and methodologically, as it utilizes
different econometric approaches. The findings are relevant not only for investors managing multi sector
portfolios and their global FX risks but also for policymakers concerned with the stability of financial
markets when taking decisions, especially in a monetary union like the Eurozone France belongs to.

The work will be organized in the following way. In the subsequent section, the literature review
will uncover the context of the proposed research questions well as the previous research conducted on the
different impacting mechanisms and empirical studies. Before diving into the data of the study, a bridge
between the literature review and the heart of the analysis is presented in the Conceptual Model and
Research Hypothesis section, detailing the exchange rate sensibilities sector by sector. Next, the
Contextualization section will provide information on the collected data and how it was selected as well as
some descriptive statistical information about the data. The Methodology section will explain for each
model the reasons why they were selected and the assumptions and formulas they require. These sections
all lay the setting for the results and interpretation section which details for each model the results of the
analysis both with and without considering the macroeconomic control variables. The quantitative analysis
was conducted using Python and the repository of the scripts can be found at the author’s GitHub'. The
final pages present a summary of the obtained results per sector before finally concluding the thesis,

identifying the limitations and some recommendations for future works.

! Please find the repository of the dissertation’s Python code at this following GitHub link:
https://github.com/mlahitette/FX-sector-analysis-thesis
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2 Literature Review

2.1 Why Study Foreign Exchange Rate Exposure in French Sectors
Exchange rate fluctuations are a central determinant of asset pricing and firm value in economies. Previous
literature defines “exposure to currency risk™ as the sensitivity of a firm’s or underlying asset’s value to
unexpected exchange rate changes (Adler & Dumas, 1984). Despite the theoretical relevance of foreign
exchange rates’ impacts on equity markets, an “exchange rate exposure puzzle” persists in which empirical
studies often find fewer significant exposure estimates than researchers expected, even in highly globalized
economies (Bartram & Bodnar, 2005). Several factors have been examined to explain the discrepancy, of
which can be mentioned the heterogeneity of exposures across firms and sectors, the use of currency
hedging financial instruments and the episodic nature of FX shocks, as seen in times of crisis or global
financial stresses (Dominguez & Tesar, 2005).

Taking on France as the subject to explore how its financial markets interact with foreign exchange
movements makes for an interesting case study. France is a highly developed nation that has been an
international pillar over several centuries. France acts a global partner for many countries with important
international sales in a variety of sectors such as luxury goods, pharmaceuticals and aerospace. It holds
several trade and economic agreements ranging from highly economically integrated, as a member of the
economic and monetary union of the Euro Zone, to its customs unions with Turkey, Andorra and San
Marino, as well as its CETA Free Trade Agreement with Canada. In relation to its exposure to the US
Dollar, the US is France’s second-largest import partner, and its largest outside of Europe (The Observatory
of Economic Complexity, 2023). At the same time, several firms showcase a more important domestically
oriented market, with industries in media and utilities. Exploring sector-level FX exposure for France
therefore provides valuable insights into understanding how globalization, Euro area economic integration

and equity markets performances combine to shape financial currency sensitivities.

2.2 France’s Integration in Global Markets

France’s international economic integration and commercial trade presence has been predominant in the
world since the 19th century. In 1850, it represented 10% of the world’s imports, being one of the major
actors in international trade at the time (Bécuwe & Blancheton, 2011). As for France’s domestic financial
trading market, its first stock exchange dates to 1540 in Lyon and the Paris Stock Exchange was legally
instituted in 1724 (Ministere de 1’économie, n.d.).

Modern integration for France accelerated through European institutions. The Treaty of Rome was

signed with the creation of the European Economic Community (EEC) in 1957 which led to several

4



Exchange Rate Dynamics and Sectoral Performance: Exploring International Transmission in the French Financial Market

directives along the way towards the official introduction of the Euro in 1999 and put into active circulation
in 2002 (Chagnau et al., 2023). The creation of Euronext in 2000, through the merger of the stock exchanges
of Paris, Amsterdam and Brussels, represented another crucial step in the continent’s financial integration
as the first integrated pan-European stock exchange (see Appendix A). These decisions create the context
that reduced intra-EU FX risk, and that help explain why today the USD/EUR exchange rate is the primary
FX rate French equity markets are exposed to.

An honorable contribution to understanding France’s financial and economic integration is the
research provided by prestigious French universities professionals, Le Bris and Hautcceur (2010). They
replicated the CAC40 index, the largest index of blue-chip firms from the Paris Stock Exchange, from 1854
to 2007, whose methodology proved to be “more consistent with French financial and economic history”.
By using several determining factors to recreate the index, they were able to use it to measure France’s
financial markets performance and compare it to the real CAC40 during the years it existed. Their
methodology demonstrated how French equity performance has historically followed major global and

domestic cycles, booming during the 19th century but lagging in the 20", due to wars and inflation.

2.3 Measuring Globalization

Taking globalization into account as a determining factor of capital markets and world economies is one
thing, but measuring the multidimensional factors of globalization is a challenge for economists. However,
the New Globalization Index (NGI) developed by Vujakovic (2010) expands upon earlier indices, focused
on economic, political and social parameters, to also incorporate distance factors to distinguish
globalization from regionalization. The principal component analysis methodology demonstrated that
financial factors (such as Foreign Direct Investment flows and portfolio stock) majored at 37% of the
variation in globalization scores, highlighting the weight of financial openness in measuring globalization.
Overall, France ranked as the 15th most globalized country in this index.

Another commonly used benchmark in measuring globalization is the KOF Globalization Index.
Gygli and fellow researchers accounted for 43 variables in structuring this revised index, while also
distinguishing between “de facto globalization” [which]measures actual international flows and activities,
[and] “de jure globalization” [which] measures policies and conditions that, in principle, enable, facilitate
and foster flows and activities. France was ranked as the 12" most globalized country in the world,
highlighting its high levels of trade, political integration and financial globalization (Gygli et al., 2019).

Measuring quantitively the level of globalization determines the aggregate exposure and economic

integration each country has in relation to the rest of the world. Both these studies support the view that
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France is a highly globalized nation, especially on the trade and financial axis, providing a strong rationale

for examining how exchange rate fluctuations transmit into its equity markets.

2.4 Transmission Channels of Foreign Exchange Shocks

Exchange rate movements affect domestic equity markets through multiple transmission channels, which
often operate simultaneously. Theoretical and empirical research generally distinguish between trade

channels and financial channels.

2.4.1 Trade Channels

Globalization has reshaped trade and manufacturing mechanisms, reinforcing competitive advantages
across different activities and sectors in different countries. The development of GVC has increased inter-
dependence on trade partners for different activities. Timmer et al. (2014) explain that “international
fragmentation, as measured by foreign value-added content of production, has rapidly increased since the
early 1990s” which raises the foreign value-added share of costs and consequently the sensitivity of margins
to currency shocks. Since then, developed nations have concentrated their share of activities carried out by
high-skilled workers whilst relocating their unskilled-labor-intensive production activities to lower-wage
and developing countries. Within GVC, high foreign-value-added goods and imported-input dependence
amplify sensitivities to currency movements, with direct implications for pricing and invoicing dynamics
(Timmer et al., 2014).

A substantial share of international trade is still priced in US Dollars, even when the US is not a
counterparty in a given transaction, a phenomenon known as the dominant currency paradigm (DCP). As
Gopinath et al. emphasize, "the dollar exchange rate quantitatively dominates the bilateral exchange rate in
driving trade prices and volumes” (Gopinath et al., 2020). Under this paradigm, even when Euro-area firms
hedge their currency exposure, US dollar movements propagate into Euro-area prices, quantities, and equity
cash flows.

Beyond GVC and DCP, a large body of literature confirms both theoretically and empirically that
foreign sales intensity is one of the strongest predictors of exchange rate exposure. Jorion (1990) was among
the first to demonstrate US multinationals with larger foreign revenue shares experienced significantly
higher sensitivities to exchange rate movements in their stock returns. Subsequent works by Dominguez
and Tesar (2005) reinforced this conclusion in a cross-country sample of eight non-US countries, remarking
that “exposure is more prevalent in [...] firms engaged in international activities (measured by multinational
status, holdings of international assets and foreign sales) (Dominguez & Tesar, 2005). Two studies focusing

on Japanese equity markets, one by He and Ng and the other from Douklas, John and Hall, demonstrated
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empirically the hypothesis that multinational and high-exporting firms experienced a greater exchange rate
exposure effect in comparison to firms focused on domestic markets with low-exports (He & Ng, 1998).
Notably, it also went on to confirm the foreign-exchange-rate premium to be a significant component of
Japanese stock returns, that with asset pricing tests it showed currency risk could be priced and above all
that currency exposure is time varying (Douklas et al., 2003).

Invoicing practices play a crucial role in shaping the degree of pass-through from exchange rates
to domestic prices and equity returns. In a given transaction, the currency of invoicing determines how
revenues and costs translate into reported earnings, which all impact a firms’ stock price. Firms in the Euro
area benefit from an important share of invoices priced in Euros, more precisely 51.7% of Extra-euro area
imported goods and 61.5% of imported services were invoiced in Euros (Ozyurt, 2015). When a higher
share of imports is priced in the local currency, it weakens the elasticity of prices to exchange rate
movements; However, when contracts are denominated in US Dollars, exposure to the currency is more
acute, as potential appreciations raise import costs while leaving Euro-denominated revenues unchanged.
Together, this evidence demonstrates that foreign sales exposure, combined with trade intensity and reliance
on US Dollar invoicing, are crucial factors determining how firms respond to exchange rate fluctuations,

both operationally and in their balance sheets.

2.4.2 Financial Channels

While trade intensity and invoicing contribute to the operating exposure of firms, financial channels
transmit exchange rate movements through balance sheets, hedging activities and funding markets.
Research on the exchange rate exposure of French firms following the circulation of the Euro demonstrated
a significant number of firms experienced less exchange rate exposure as well as a reduced use of foreign
currency derivatives in hedging operations, compared to when the Franc was used (Nguyen et al., 2007).
The Euro’s currency consolidation resonates indeed with the goal behind the European monetary union: to
reduce overall exposure between European trade partners. However, France’s exposure to its transatlantic
partner remains very relevant to firms' operational and currency risk management, as well as their funding
and capital structures.

As previously mentioned, exchange rate movements ripple into companies’ asset and liability
structures with trade invoices, but they also affect debt obligations or funding inputs when dollar-linked, as
a stronger US Dollar increases debt-servicing costs and reduces equity returns. Financial institutions are at
risk of balance-sheet mismatches as, demonstrated by Choi, Elyasiani and Kopecky (1992), exchange rates
and interest rate risks are significant determinants of bank stock returns. These risks are difficult to fully

diversify to protect capital flows and inevitably a structural feature of financial markets, persistent in the
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Feldtsein-Horioka paradox where correlation exists between domestic savings and investments despite
globalization (Rogoff, 2001).

Despite these challenges, French firms are adamant users of foreign currency derivatives in the goal
of mitigating these risks. In their study on 176 large, non-financial French firms, Clark and Meftehb (2007)
exposed the use of derivatives as a significant determinant of French firm value, especially for firms with
higher levels of exposure reaching over 1.5 times higher usage and 5.5 times higher for firms with exposure
to depreciations of the Euro rather than appreciations. The use of these derivative instruments is heavily
related to movements of underlying currencies as well as economic and political events.

Funding markets also contribute heavily to the exposure of underlying firms to exchange rate
movements. The “global Dollar cycle” as described by Bruno and Shin (2014) explains how low US interest
rates encourage international financing and risk taking, while US Dollar appreciations tighten funding
conditions abroad. This concept paired with the DCP principle presents the US Dollar as a dominant
currency when it comes to cross-border financing and “the importance of gross capital flows between
countries in determining financial conditions”. This creates vulnerability for French corporations and
financial institutions, creating sensitivity to global dollar liquidity through international lending books.

All in all, financial channels complement trade and economic channels in transmitting and
determining exchange rate exposure and effects on firms. They shape how strongly FX fluctuations pass
through to operational factors, in costs and prices, financial factors, in firms’ financial statement and capital

flows, and ultimately economic factors, in sectoral or national performance.

2.5 Exchange Rate Pass-Through and Sectoral Effects

ERPT can be referred to as the degree to which exchange rate fluctuations translate into import pricing,
producers’ pricing and ultimately the pricing of consumer goods and services. ERPT is crucial to understand
how flows from transmission channels translate into margins and performances of companies.

The existing literature, with papers from Campa and Goldberg for example, describes ERPT as
being incomplete due to the diluting effects between a change of exchange rate and the margins eventually
collected by a company. A 10% appreciation of the US Dollar against the Euro would not automatically
translate to a 10% increase in import price, the increase would be muted by financial hedging, invoicing
practices, pricing-to market behavior and contractual rigidities. ERPT also declines along the pricing chain,
reducing its impact the closer it reaches final consumer goods’ prices. Campa and Goldberg (2004) estimate
the ERPT of “import prices [...] reflect 46% of exchange rate fluctuations in the short run, and nearly 65%
over the long run” in OECD countries, compared to US import prices at 23% in the short run and 42% over

the long run. More specifically in the Euro area, Ortega and Osbat (2020) demonstrated ERPT to extra-
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Euro area import prices having significantly declined since the late 1990s, with total import prices for goods
and services levels today for France in the 20 to 30% range and consumer prices estimates close to zero.
The downward trend of ERPT can be explained by the implementation of the Euro and firms’ abilities to
insulate prices through PTM practices, which both mitigate the average sensitivity to FX fluctuations. The
PTM phenomenon can be defined as “foreign firms maintaining or even increasing their export prices to
the US when the [US Dollar] rises” and it provides “evidence on the role of market structure in international
trade” (Krugman, 1996). Under DCP, sticky prices in the invoicing currency support PTM in mitigating
short run ERPT.

Empirical literature demonstrates ERPT to have substantial heterogeneity. Hahn (2007) finds that
“the combined output and price sensitivity to an exchange rate shock differs across sectors and seems to be
above average for instance in the [main industrial groupings’] capital and intermediate goods sectors and
below average in the consumer goods sector”. This would explain how manufacturing sectors like basic
materials or automobiles are significantly more exposed to shifts in the USD/EUR than the utilities or
consumer services sectors, which tend to be more domestically oriented. Additionally, Berman, Martin and
Mayer (Berman et al., 2012) demonstrated in their study on French firms how firms with higher market
shares exhibited lower ERPT in their export prices as well as increasing their price markups and reducing
output volumes in reaction to a currency depreciation, which was consistent with PTM behavior.

In accordance with the DCP, ERPT is impacted more by US Dollar movements than bilateral
exchange rates. Boz et al. (2020) state that “countries invoicing more in US Dollars tend to experience
greater [USD/EUR ERPT] to their import prices” (Boz et al., 2020). Strong effects of pass-through are
observed in margins and profitability more than in quantities and volume, which explains why average
sector Betas tend to be modest but significant during crises or when US Dollar commodity cycles amplify
input costs, especially in commodity-dependent markets like Oil and Gas (Hofmann et al., 2023). However,
in the short to medium term operating cycle, “international prices, in their currency of invoicing, are not
very sensitive to exchange rates at horizons up to two years” (Gopinath, Handbook of International
Economics, 2015), leaving enough room for companies to adapt to these currency movements. Therefore,
exposure to exchange rates and its pass-through differs vastly across sectors due to trade intensity, market

share, PTM capabilities and hedging practices.

2.6 Monetary Policy and Global Liquidity
FX exposure to equity markets cannot be fully understood without considering global monetary policy

decisions and geopolitical factors, which both amplify the volatility of these markets.
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Central banks such as the ECB and Fed determine policies which shape the global financial
landscape. Rey (2015) describes a “global financial cycle” in which US monetary decisions, especially
Federal Reserve decisions, dictate capital flows and risk premia on a worldwide scale, regardless of
countries’ exchange rate regimes. Euro area policies also contribute to global financial dynamics with their
monetary policies, especially when the proposals are unconventional, such as negative interest rates or
quantitative easing measures. Quantitative research on the effects of the 2015 quantitative easing program
launched by the ECB demonstrates the impact of the asset purchase program on European asset prices and
credit conditions, lowering sovereign yields, with spillover effects beyond the intended targeted assets of
sovereign bond yields. Notably, French financial markets experienced dramatic reactions at each
announcement date of the program, with the 10-year sovereign yield rate OAT (“Obligations Assimilables
du Trésor”) dropping from 0.75 to 0.6 on the 22" of January 2015 (Altavilla et al., 2015). These studies
support the fact that broader cycles of global liquidity and monetary policy decisions impact exchange rate
movements.

Geopolitical shocks transmit risks to markets and contribute immensely in international relations.
The Geopolitical Risk Index developed by Caldara and lacoviello (2022) demonstrated that “higher
geopolitical risk foreshadows lower investment and is associated with higher disaster probability and larger
downside risks to GDP growth” in addition to increasing markets’ volatility and lowering stocks’ returns.
Recent global conflict such as the war in Ukraine and tensions in the Middle East have had drastic effects
on the financial market and disrupted energy supplies of oil, gas, and other raw materials (Gallant, 2023).
Back in 2022, three major banks of France (BNP Paribas, Société Générale and Credit Agricole) lost many
Russian clients, resulting in immediate share price declines (Sadgui, 2022). These consequences
demonstrate how geopolitical shocks can trigger risk spillover into equity markets.

All in all, both monetary policy and geopolitical actions act as nonlinear amplifiers of ERPT to
financial markets and create conditions under which FX exposure becomes episodic and crisis driven. These
factors contribute to understanding how exposures can appear muted on average yet spike sharply in periods

of global stress, paving the way to examining how such dynamics unfold across France’s economic sectors.

2.7 Synthesis and Research Gaps

The theoretical and empirical evidence highlight several consistent findings. Firstly, it defines France as a
highly globalized economy, thanks to its ties to its European partners but also other international markets.
As part of the Euro monetary union, France’s primary external FX driver is the USD/EUR exchange rate,
in part due to its direct and positive trade relationship with the US, but also due to the ripple effect of the

US Dollar acting as a DCP. Secondly, exchange rate exposure affects economies through different
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transmission channels regrouped by trade channels (including GVCs, invoicing practices and foreign sales
intensity) and financial channels (including balance sheet effects, hedging strategies and global US Dollar
funding). Thirdly, ERPT was described as incomplete, diluting pass through by PTM behavior and
invoicing practices, yet still highly relevant in commodity-dependent sectors. Finally, monetary policy
decisions and geopolitical events were demonstrated as FX exposure amplifiers, producing episodic
volatility.

Despite the existence of a large body of literature, some important gaps seem to emerge. Many
studies focused on aggregate indices isolate their scope on either US, Asian or European markets, with
limited systematic work isolating French sectoral equity markets. Sectoral heterogeneity is often masked
by aggregation, and while some studies account for firm-level sensitivities, rare are the papers focused on
sector-level equity dynamics. Moreover, few contributions to literature use a multi-model approach with
time-varying parameter models and GARCH frameworks to French markets.

The goal of this thesis aims to address the gaps in literature combining several economic approaches
with a sector-level focus on the French CAC indices across a 9-year period. Controlling for the market rate
returns, inflation and ECB policy rate changes solidifies the analysis to observe how FX shocks propagate

into sector level equity returns, and how exposure evolves over time.

3 Conceptual Model and Research Hypothesis

Now that the existing academic research has been explored, it is important to link the theory to the purpose
of this paper before introducing the data and the models. To explore the impact that the USD/EUR FX rate
has on France’s domestic financial markets, the conceptual model assumptions need to be defined. To have
a complete understanding of the different influential sectors in France’s economy, nine different sectors
can be identified as the following: (1) the Oil and Gas sector, (2) the Health Care sector, (3) the Utilities
sector, (4) the Consumer Service sector, (5) the Financials sector, (6) the Technology sector, (7) the Basic
Materials sector, (8) the Industrials sector and (9) the Consumer Goods sector. Since each economic sector
selected operates distinctive activities, their fundamental and practical exposures to international trade, FX
rate dynamics and global pricing power sensitivities vary. This section will explore per sector the different

assumptions and research hypothesis.

3.1 The Oil and Gas sector

The French Oil and Gas sector, which includes internationally known companies such as TotalEnergies, is
recognized for its petroleum services. France also benefits from alternative energy sources such as nuclear

at over 40% of its total energy supply (IAE, 2023) as well as renewable sources such as biofuels, hydraulic,
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wind and solar, diversifying its energy sources and mitigating the risk of over-reliance on the Oil and Gas
industry. However, oil remains its second-largest source of energy at 29% of total energy consumption and
natural gas the third at 13% (IAE, 2023).

As "most commodity prices are denominated in US Dollar” (Rees, 2023) France is therefore
exposed to global oil prices and its downstream equity values are sensitive to changes in the USD/EUR
exchange rate. This creates the phenomenon called the Dominant Currency Pricing (DCP), in which a
stronger US Dollar could raise oils costs and prices in Euros, would compress margins and induce negative
FX Beta episodes (Gopinath et al., 2020) (Georgiadis & Schumann, 2021). As explored in Campa and
Goldberg’s working paper series, exchange-rate fluctuations (USD/EUR) affect Euro-denominated cash
flows directly, especially when oil price volatility spills into equity volatility via pricing channels (Campa
& Goldberg, 2002). Reactions in stock returns in this sector also “depend on the source of the underlying
cause of [...] oil price change” (Kang et al., 2015) whether they stem from supply-side or demand-side
shocks, which can cause non-linear effects that can make FX Betas seem muted while producing sharp
return spikes.

Given the context of these previous elements, it can be hypothesized that the Oil and Gas’s equity
index return in France would demonstrate sensitivity to USD/EUR movements, influenced mainly via US

Dollar-pricing of crude oil and global commodities (H1).

3.2 The Health Care sector

Due to its large sales outside of France, the Health Care sector stands out as one of the most internationally
exposed sectors, with a large distribution from patented drugs, pharmaceuticals and medical goods to
skincare and luxury healthcare products. Companies such as Sanofi highlight France’s position as a global
pharmaceutical leader with more than double the sales in the US than Europe in 2024, at 19,986 million
Euros compared to 9,027 million Euros (Sanofi, 2025). Worth mentioning as well in this sector is the vision
care company EssilorLuxottica, which bridges a niche dual positioning in both the health care and luxury
sector, and acts by far as the global leader in this market (Moody’s Ratings, 2024). The activity of producing
differentiated products, as many other health care companies with patented drugs for example, allow them
to uphold significant margins but also maintain a “pricing-to-market" from its foreign suppliers (Krugman,
1986). This “pricing-to-market" concept can create FX exposure in returns. Consequently, when the US
Dollar appreciates against the Euro, revenues earned abroad would translate more favorably in Euros for
the Health Care sector, in addition to the benefits of its pricing power in shielding profit margins from

potential cost pressures.
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Accounting for both strong international presence, large US Dollar revenues and pricing power in
this sector, the hypothesis for the French Health Care index returns should show positive exposure to

USD/EUR (H2).

3.3 The Utilities sector

Contrary to the higher exchange rate exposure of the previous two sectors, the Utilities sector characterizes
itself as a more domestic market focusing itself on its local market. France’s electricity balance has been
consistently offset its imports with its exports since 2005, with the expectation of the year 2022,
demonstrating that it does not rely on other countries to fulfil its electricity needs (RTE, 2025). The lack of
competitive imports to supply France’s electrical needs demonstrate that “the less competitive the domestic
distribution sector [is], the lower the pass-through to consumer prices” (Ortega & Osbat, 2020).

Although, since the Ultilities sector presents some of the same exposure faced in the Oil and Gas
sector with its underlying raw materials as most of the commodities are traded in USD, some spillage effect
can impact commodity price swings in the local currency and can affect the returns of this sector (Hofmann
et al., 2023). Still the companies in this sector in France tend to diversify their energy sources to mitigate
the over reliance on one type of energy, such as Engie with energy production in geothermal energy, wind
energy, solar energy, biogas, green hydrogen, biomass and on-site utilities (Engie, 2025).

Finally, it was demonstrated in Dominguez and Tesar’s 2001 working paper on exchange rate
exposure that France’s “Electricity, Gas and Water” sector to be negatively coefficient at the 5% level of
US Dollar exposure (Dominguez &Tesar, 2001). In application to this paper, the hypothesis can estimate
Utilities’ equity returns to be weakly or negatively exposed to the USD/EUR rate due to its domestic focus
(H3).

3.4 The Consumer Service sector

Consumer Services has the particularity of being the most diverse sector as the services in question englobe
different sub-sectors such as tourism (Air-France-KLLM), retail (Fnac Darty), media (Canal +),
entertainment (Compagnie des Alpes) and leisure (Pierre et Vacances) among others. Some of these sub-
sectors like tourism are intrinsically linked to international events and exchange-rate sensitivity with a
distinctive DCP in US Dollars. Ding and Timmer highlighted that “bilateral exchange rate movements and
orthogonal [US Dollar] movements are important drivers of international tourism flows” and quantitively
demonstrated that “when the origin-country currency depreciates relative to the destination-country
currency by 10%, bilateral tourism flows decline by 1.1%” without controlling the US Dollar exchange rate

(Ding & Timmer, 2022). However, outside tourism related sub-sectors, many other segments of Consumer
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Services are domestically oriented, such as television and French media companies. The national nature of
these sub-sectors makes their equity exposure to FX smaller than "firms engaged in international activities”
(Dominguez & Tesar, 2005).

Consumer Services differs from Consumer Goods in their pricing mechanics as “services prices
are stickier than goods prices” which was demonstrated in a previously mentioned ECB study on European
counties where “[direct and indirect import content in consumption] for services [was] small and remained
broadly unchanged over the period under review” of 14 years (Ortega & Osbat, 2020). The low level of
ERPT demonstrated in the paper goes to show the market and pricing power Consumer Services hold.

Therefore, with such a diverse sector, its aggregate FX sensibility is expected to be episodic and
short-lived market shocks, mainly correlated to touristic events and travel demand, indirectly linked to USD

FX movements (H4).

3.5 The Financials sector

It is undeniable that the Financials sector, by nature of its activities, has structural exposure to USD/EUR
movements in the French market, in addition to having a large international presence with prestigious
institutions such as the Société Générale and BNP Paribas. Choi, Elyasiani and Kopecky demonstrated
empirically that “exchange-rate innovations were significantly negatively related to bank stock returns”,
highlighting that exchange rate risk is a material factor of bank equity returns (Choi et al., 1992). This
negative FX correlation can be explained by balance-sheet channels, the first being US Dollar funding
pressures. As European banks often rely on US Dollar funding and maintain international lending books in
several currencies, it makes them sensitive to global US Dollar liquidity cycles. In theory, “a lower [US]
federal funds rate causes more lending and more risk taking abroad” which foreign banks leverage and the
inverse is true when the US Dollar strengthens (Bruno & Shin, 2014).

Beyond funding channels, exchange rates also impact the Financials sector with interest rate
differentials and funding spreads. During the Euro-area sovereign debt crisis of 2011 and 2012, “US Dollar
funding became less available to Euro-area banks [and] institutions were required to depend on cross
currency swaps to manage their FX exposure and liquidity” (O’Donnell et al., 2019). This reliance on
derivatives markets to hedge funding pressures demonstrates how monetary policy divergence link to
financial institutions’ profitability.

Accordingly, the Financials sector can be hypothesized to experience negative USD/EUR Beta due
to inverse hedging dynamics, with sensitivity amplified during global financial events, such as cross-

currency basis spreads widening (HS).
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3.6 The Technology sector

France stands out as the second-largest high-tech manufacturer in Europe, behind Germany, with €157
million of net turnover (Europea, 2025). Similarly to the Consumer Services sector, the Technology sector
regroups different sub-sectors under its umbrella with companies in software (Dassault Systémes),
hardware (STMicroelectronics), information technology (Capgemini) and telecommunication (Avenir
Télécom) among others. What these sub-sectors have in common is their reliance on global value chains
and high degree of imported inputs, reaching almost 50 billion US Dollars in 2024 as the third-largest
largest imported product in France behind vehicles and machinery products (Pangea, 2024). As studied by
Timmer and his colleagues in their paper on international fragmentation, as measured by the foreign value-
added content of production, France’s developed nation has specialized itself in activities carried out by
high-skilled workers, such as research and developing innovation, and therefore outsources “imported
intermediaries from lower-cost countries”, such as raw or processed materials and manufacturing labor
(Timmer et al., 2014).

Often time, technology components are priced in the US Dollar currency, demonstrating DCP
effects, which can create positive FX exposure even when firms hedge themselves against FX risk. Notably,
Eurostat reports the US as the EU’s largest importer of high-tech products, accounting for 28% of total EU
imports (Europea, 2025). This would imply that several invoices could be priced in US Dollars, which
would increase the ERPT to equity returns. However, technology-relevant sectors in Europe demonstrate
significant pricing power as “consumer electronics and computers are immune to rising input prices”
(Subran, 2021) demonstrating sticky pricing behavior even when input prices rise.

Combining both a high share of component imports priced in US Dollar, raising sensitivity to
movements in the USD/EUR rate, with pricing-to-market strength from high-technology goods, lowering
sensitivity to FX movements, the sector can hypothetically exhibit mixed or small average FX exposure on

its equity returns (H6).

3.7 The Basic Materials sector

This following sector includes several raw materials and commodities such as chemicals, metals,
construction materials and paper. World leading French company Air Liquide specializes in gases,
technologies, industrial and health care services, and is present in 60 countries with over 4 million clients
and patients (Air Liquide, n.d.-a). As Basic Materials firms are highly dependent on commodities
commonly priced in US Dollar as previously demonstrated, the sector is not exempted from being exposed

to US Dollar movements as they “have amplified commodity price swings, increasing the burden on non-
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US economies” (Hofmann et al., 2023). As with other industries reliant on commodities, they are subject
to exposure due to large imports from global value chains, often invoiced in US Dollar or other currencies.

Despite this, companies tend to seek out firm-level hedging to ERPT effects in their balance sheets.
For example, Air Liquide details its FX hedging practices by executing centralized policy for managing
and hedging FX and interest rate risks across its global operations, with the goal of mitigating FX sensibility
(Air Liquide, n.d.-b). All in all, it can be hypothesized that the Basic Materials sector will exhibit exposure
to USD/EUR movements through US Dollar denominated input costs and exported goods, whilst taming
its effect thanks to firm-level hedging and sectoral heterogeneity (H7).

3.8 The Industrials sector

Behind countries like China and the US, France is considered to have the 10" largest industrials sector in
the world, manufacturing 1,6% of global production output (Manufacturing Digital, 2025). Its Industrials
sector is developed on all fronts, with internationally renowned companies in aerospace with Airbus, in
defense with Thales and in transportation with Alstom. Notably, the aircraft and spacecraft industry were
crowned as the top exporting sector at €17,1B in 2024 (The Observatory of Economic Complexity, 2023).
In aerospace and many capital goods contracts, the pricing is typically done is US Dollar, as seen with
Airbus specifically as “Aircrafts are typically invoiced in [US Dollars], of which 50% is naturally hedged
by sourcing in [US Dollars and the] remaining 50% is to a large extent EUR and to a lower extent GBP
denominated costs” (Pons, 2014). This creates a direct USD/EUR exchange rate transaction channel for
listed industrial companies with large foreign order books, especially when commercializing large contracts
such as aircrafts and machinery. Nonetheless, this effect can be muted with companies with larger European
books such as transportation companies like Alstom with over half of its €200 B three-year pipeline
concentrated in Europe (Alstom, 2025).

Similarly to sectors before, the Industrials sector is also dependent on an array of commodities such
as metals and fuel, but also several imported-input components such as machinery components and
electronics. As previously mentioned, the reliance on these resources increase the sensitivity to the US
Dollar exchange rate due to its DCP.

It can be expected for the Industrials sector to exhibit heterogeneous exposure with a concentration
for aerospace companies with a large share of US Dollar-invoiced contracts and muted effects for more

domestically focused companies (HS8).
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3.9 The Consumer Goods sector

The final economic sector of Consumer Goods groups the most diverse array of sub-sectors discerning
qualities amongst themselves with different types of clienteles, distribution volume, geographical presence,
competition, manufacturing and therefore, dissimilar exposure levels to exchange rates. Consumer retail
brands, including luxury brands such as Hermes, L’Oreal and LVMH, have large extra-EU sales, as much
as 75% of sales generated outside Europe for LVMH (LVMH, 2025). Their strong market power puts them
“in a more favorable position to pass on [...] cost increases to consumers, resulting in higher pricing power”
(Zilien et al., 2023). PTM for luxury goods allows partial exchange rate pass-through, so margins and
returns move with FX whilst quantities remain stable.

In contrast, food-processing firms such as Bonduelle, Danone and Fleury Michon operate in
competitive domestic and international markets with thinner margins. These competitive conditions insulate
global price volatility due to trade costs and policy barriers and in turn limits their ability to adjust margins
when input costs or FX movements shift (Brander et al., 2023).

Automotive manufacturers such as Renault, Peugeot and Faurecia are characterized by heavy
reliance on imported components. Import to price ERPT is greater in this market as demonstrated
empirically in Turkcan and Ates’ study concluding that “auto-parts (intermediate goods) have relatively
higher pass-through rates than motor vehicle products (final goods)” (Turkcan & Ates, 2008).

At the aggregate level, Consumer Goods companies can be hypothesized to be positively exposed
to USD/EUR movements through high foreign sales as well as US Dollar-priced inputs and sales. The
diversity in the sub-sectors and their target markets can however mitigate the aggregate index exchange
rate exposure but still produce sharp daily equity reactions tied to shocks in input costs or demand for the
sub-sectors with less pricing autonomy (H9).

Overall, it is clear that each sector’s structure is unique and varies across distribution, sourcing and
hedging activities. Analyzing each sector one at a time is crucial to understanding theoretical and practical
sectoral dynamics and their hypothesized attitude in relation to the USD/EUR exchange rate before
following suit into the quantitative analysis. The following section will define the collected data and its

statistical description.
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4 Contextualization

4.1 Collected Data
The focus of this paper relies on understanding the price returns dynamics of different sectoral indices under
the influence of the USD/EUR exchange rate. France’s key blue-chip index is known as the CAC40 index
(PX1GR), which represents a market rate for France of its 40 top performing companies, similar to the US
S&P500. Similar to the Euronext quoted index, there exists as well sectoral indices with the same ‘CAC’
designation, which evaluates the most performing companies of France in each sector. The underlying
companies in these indices are periodically adjusted, as demonstrated in Appendix B which lists the
companies present at the beginning and end of the data collection period. In the context of this study, the
CAC40 will be used as the market rate and the CAC sector indices as the observables indices. The data for
these indices was collected using the Investing.com financial market platform, for the time period of ten
years between the dates of 04/01/2010 and 31/12/2019 using the following names and tickers:

- CAC Oil & Gas (FROG)

- CAC Health Care (FRHC)

- CAC Utilities (FRUT)

- CAC Consumer Service (FRCS)

- CAC Financials (FRFIN)

- CAC Technology (FRTEC)

- CAC Basic Materials (FRBM)

- CAC Industrials (FRIN)

- CAC Consumer Goods (FRCG)

Figure 1 shows the price evolution of these indices and Appendix C illustrates their logarithmic

returns. Figure 2 below shows the price evolution and the logarithmic returns for the CAC40 French market
index. In the context of the modelling section of this paper, we will only be observing the logarithmic

returns as it makes more sense in the model.
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Figure 1: Line Plots of Sectoral Indices Prices

Source: Investing.com

Price Index Level of the Market Rate (CAC40) LOG Return of the Market Rate (CAC40)

AET 00 11.00%

v

5, D0
2700
7,008
7m0
Id0 2011 2012 2013 2014 2005 2016 2017 2018 2019 -5,00%
Date 2010 2011 2042 201F 2014 2015 2016 2047 2018 zmdE

Date

Figure 2: Line Plots of the Market Rate Index Price Level and LOG Returns

Source: Investing.com

Across the different models, the logarithmic returns will be modeled to analyze whether or not
exchange rate movements translate into these equity indices. In addition, the volatility of these indices will
also be included, especially in the GARCH model. Appendix D represents the 30-Day Rolling Volatility
graph for the market rate and the average of the sectors. It can be observed that although the trends mirror
each other, the average volatility of the sectors experiences a more muted effect.

In addition to the equity indices to be observed and modeled, the second main component of the

analysis is the independent variable of the FX rate of the US Dollar against the EUR. Below the exchange
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rate level is displayed in Figure 3 for the dame dates and was collected from the same source, and in
Appendix E is represented the 30-Day rolling volatility. Over the period it can be observed that the FX rate
varied significantly reaching as low as 0,6744 USD/EUR and 0,9627 USD/EUR at its highest point. This
can be explained by major macroeconomic and geopolitical events which shaped these movements such as
the Eurozone’s sovereign debt crisis (2010-2012), the ECB’s launching of its Quantitative Easing (QE)
program (2015), the US’s Federal Reserve’s tightening cycle (2015-2018) and the trade tensions under
President Trump’s first mandate (2016-2019).

FX_USD_EUR Exchange Rate

o . 3 > > o A o ° o
) § & & & + & + & &

Figure 3: Line Plot of USD/EUR Foreign Exchange Rate Level

Source: Investing.com

Finally, the third data components of the analysis are the two macro-economic control variables.
The first represents one of the three rates the European Central Bank (ECB) controls for the Euro Zone
named Main Refinancing Rate (MRO). As the ECB decides directly monetary policies at an aggregate level
for the Euro Zone, France’s overall economy is directly dependent on these rates. In the context of this
study, the MRO rate is the most relevant out of the three rates as it is the rate that defines the rate banks
may borrow from the Central Bank. The data for the time period was collected directly from the ECB’s
official data portal website (ECB Data Portal, 2025). The second crucial control variable is the annual
inflation rate of the French economy as inflation is another key determinant as it defines the economic cycle
of a given country and therefore highly influences financial markets. The annual inflation data was collected
from the Insee website (Insee, 2025). As seen below in Figure 4, both rates are plotted for the observed
period. What is interesting to observe is how the French inflation and ECB MRO de-escalate in a similar

manner for the first half of the period but diverge in the second half as France’s inflation rises.
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Control Variables
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Figure 4: Line Plots of Control Variables

Source: ECB Data Portal and Insee

4.2 Data and Descriptive Statistics
Three different panels are presented in the Appendix F, annotated with Panels from A to C presenting a
comprehensive statistical analysis including detailed information on the number of observations, the mean,
standard deviation, percentiles, skewness and kurtosis of the data. Each panel presents a different data type:
Panel A describes the indices returns, Panel B the foreign exchange rates and Panel C the control variables.

Appendix F shows that Panel A’ indices data, there is the same number of daily indices returns
during the same time frame totaling to 2 558 observations. It can be observed that the mean is very close to
zero, which is expected for high-frequency returns. The standard deviation averages around 1,3% which is
typical for daily volatility. The percentiles demonstrate that the index with the largest range is the FRCS
index and the lowest is the FRCG index. As for the skewness of these observations, they are almost all
slightly negative demonstrating a small left tail bias, with an exception for the FRFIN index, demonstrating
a small right tail bias. The Kurtosis for six of the indices is below the critical value indicating that they are
platykurtic, while the remainder are leptokurtic. Finally, for the Jarque-Bera test, all p-values are below the
critical value of 0,05 demonstrating strong evidence against normality. It's important to note that the FRCS
index, observed from the statistics in this table, has a highly elevated Kurtosis Jarque-Bera test level.
Overall, this demonstrates the returns as not normally distributed, suggesting volatility clustering and
extreme events, which is a standard observation in financial equities markets.

Panel B’ FX rates data, there is the same number of daily observations as in Panel A. It can be
observed that the mean is very close to zero, which is expected also for this asset class. The standard

deviation averages around 0,06% which is much lower than the indices but expected as FX rates are
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typically less volatile on a daily basis. The skewness of these observations is slightly positive demonstrating
a small right tail bias. The Kurtosis for six of the indices is below the critical value of 3 indicating that they
are leptokurtic. Finally, for the Jarque-Bera test, both p-values are below the critical value of 0,05
demonstrating strong evidence against normality. Overall, this verifies that the FX returns are much more
stable than the indices returns but still not normally distributed.

Finally, Panel C for the control variables, which represent two macroeconomic indications. The
ECB’s MRO rate is discrete with some spikes compared to France’s yearly inflation level which has limited
movement. As for the last two Panels, there is the same number of observations. The variables are not
continuous in the same way as the previous returns are. For example, the skewness of the MRO rate is much
higher than any of the returns and the Kurtosis levels are negative for both. Still, the JB test rejects normality

with a p-value below the critical value.

S Methodology

This chapter outlines the econometric framework used in the quantitative analysis, whose goal is to examine
the impact of USD/EUR exchange rate fluctuations on French sectoral equity returns. The analysis proceeds
in four progressive stages, in which each model refines the understanding of exchange rate exposures and
volatility dynamics. Firstly, the Ordinary Least Squares (OLS) baseline regression model (Section 5.1) was
conducted at the sector level to determine the initial sensitivities to FX considering both without and with
control variables. Secondly, the panel regression model (Section 5.2), observed at the aggregate level
combining all sectors’ observations, exploits both cross-sectional and times-series dimensions of the data.
Thirdly, to account for potential time variation in FX rate exposures, the Time-varying parameter (TVP)
(Section 5.3) model is based on the sectors’ rolling regressions, which allows for sectoral Betas to evolve
during the time-period. Finally, the Generalized Autoregressive Conditional Heteroskedasticity (GARCH)
model focuses on the volatility transmission effects from the FX rate to sectoral equity returns, observing
both the intensity and the persistence of volatility (Section 5.4). These four different models complement
themselves in explaining how both of the French economy’s return and volatility channels are impacted
from exchange rate movements. All models in this paper were implemented and run in Python using
packages such as ‘pandas’ for data manipulation, ‘statsmodels’ and ‘linearmodels’ for regression estimation

and ‘arch’ for volatility models.
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5.1 Baseline OLS Regression Model
The OLS method, first formalized by Carl Friedrigh Gauss in the early 19th century (Magnus, 2022), is the
most widely used estimation method in econometrics due to its simplicity. It is a type of linear least square
method used for choosing the unknown parameter in a linear regression model, useful for a preliminary
analyzing of exchange rate sensibilities. By minimizing the sum of square residuals, it ensures the best
linear unbiased estimator (BLUE) when estimating the OLS regression. The baseline regression model was
used to estimate at the sector level the relationship between equity returns and exchange rate fluctuations.
As previously mentioned in the Contextualization section, the models use daily log returns of the different
indices' prices. Sector returns can be defined as:

Tit = ln(Pi,t) —In (P;t-1)
(1)
where ‘P; ;’ is the sector index price level for sector ‘i onday ‘t” and ‘r; ¢’ is the return between the previous
daily observation price level and the observed one. The independent variable in the model is the daily log

return of the USD/EUR exchange rate, which can be denoted as:

_ A (USD

(2)

Accounting for the control variables of the model, the market return proxied by the gross log return
of the French blue-chip CAC40 index (PX1GR) can be denoted as ‘ry, ¢’. Let the two macroeconomic
variables be considered as 7, for the annual inflation rate in France and Ai, as the change in the ECB Main
Refinancing Operations (MRO) policy rate. The baseline model without controls can be estimated as:

Tie = & + BmiTme + Brxift + &it
(3)
And the augmented model with control variables as:
Tie = @i + BmiTme + Brxife + 0imte +vibic + € ¢
(4)

In both these equations, f3,,; measures each for each sector ‘i’ its exposure to overall market
movements, while S, ; captures the sensitivity of the sector returns to FX movements. A f3,,, ; above one
indicates a strong sensitivity of the observed sector ‘i’ to the market rate and a positive Sy ; implies that
sector ‘i’ tends to benefit from a US Dollar appreciation relative to the Euro. Both macroeconomic control
coefficients, denoted as §; and y;, reflect the impact of inflation and monetary policy respectively. Finally,

the error term ¢; ; captures all other impacts on the observed sector returns 7; , which are not explicitly
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included in the regression model, such as idiosyncratic shocks, firm-level impacts, additional risk factors

Or measurement errors.

5.2 Panel Data Model

The panel regressions model extends on the previously demonstrated OLS and was developed some years
later, notably by Hausman (1978). The panel regressions model combines cross-section, with the different
sectors, and time series variation to improve efficiency and allows the control of unobserved sector-specific
heterogeneity. The regressions help answer questions about average exposure across all sectors and whether
exchange rate effects persist once sector fixed effects are accounted for. The pooled OLS, with common
coefficients across sectors, can be expressed as:
Tie = &+ BmVme + foft + 200 +w;;

(5)

Where z; is a vector of both macroeconomic control variables and u; is the composite error.
Following suit, the second regression of two-way fixed effects incorporates sector fixed effects with a; and
time fixed effects with A;, expressed as:

Tt = Qi+ At + BnTme + Beafe + 206 + uie
(6)
In both regressions, clustered standard errors are used to mitigate intra-sector autocorrelation and

heteroskedasticity.

5.3 Time-Varying Parameter Model

The previous models, the static OLS baseline regression and the panel model, both assume constant
sensitivities of sector returns to exchange rate movements. To relax this assumption, the TVP model is used
with a rolling regressing approach, which allows Betas to change over time rather than remain constant.
This model was first introduced in the financial context by Ferson and Harvey (1991) to study the evolving
risk premia, where the purpose was to estimate coefficients over a moving window. This model is highly
relevant to financial markets as traded values of assets can evolve drastically over a moving window of
time due to both micro and macro-economic factors. For each sector ‘i’, the baseline was estimated with a

moving window of fixed length of 252 trading days, expressed as:
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Tie = At + BmitTme T+ ﬁfx,i,t fe+ &
(7)
where the time varying intercept @; » and Betas S, ; » and By ; ; are estimated recursively in each window.
A higher B, ; » indicates stronger sensitivities of a given sector to FX changes and periods of shifts in Bf,; ;
suggest the exchange rate exposure to be time dependent. The model was programmed to also compute
rolling R? values to measure the accuracy of the model’s ability to explain returns at each point in time,
demonstrated by:

a2
ZSEWt Eis

ZseWt(ri,s - 7_'i,Wt)2

R?, =1

(8)

where WT is the estimation window ending at ‘t’.

5.4 Volatility Transmission GARCH Model

After analyzing effects on mean returns with the three previous models, the GARCH model focuses on how
exchange rate volatility affects sectoral return volatility. The GARCH model introduced by Engle (1982)
and extended in Bollerslev (1986) is highly popular in financial studies as it captures volatility clusters
present in financial time series. In application, the conditional mean per sector ‘i’ without controls can be
expressed as:
Tie = &+ BmiTme + Brxift T €00 Eir = 0itUie U ~i.0.d.(0,1)
(9)
and the conditional mean with control variables as:
Tit = @+ BmiTme + Brxift T 2iVi+ &e &p = Opelye, Uy ~10.d.(0,1)
(10)
where z; represents the macroeconomic variables and u;  represents the standardized innovation. Next the
conditional variance of GARCH(1,1) can be defined as the following:
Ui?t =w; + “i(v)fiz,t—l + :Bi(V)O-i?t—l

(11)

where w; represents the GARCH Omega, ai(v) represents the GARCH Alpha and ﬁi(v) represents the

GARCH Beta. A larger Alpha result represents a bigger intra-day volatility reaction to new shocks while a

larger Beta represents a more persistent volatility. To test the goodness of fit of the model, the log likelihood
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was computed assuming Normal innovations as well as the Akaike Information Criterion (AIC) and the

Bayesian Information Criterion (BIC) model selection criteria. The log likelihood named [; was defined as:
T 2

1 &

t=1 Ot
(12)

The goal of the log likelihood model test is to obtain the highest value as it would indicate a better
model fit. This is contrary to the AIC and BIC whose goal for a good model fit is to be as low as possible.
With k estimated parameters and T usable observations, the AIC and BIC were computed as:

AlIC = 2k - 21;, BIC = (InT)k — 2;
(13)

Taken as a whole, the sequence of four models focusing on different aspects of return and volatility
impacts of FX dynamics on French equities progressively build an understanding of exchange rate
exposures. The OLS and panel regressions establish baseline and average sensitivities across the sectors,
the third model highlights time variation of the return sensitivities and the fourth GARCH model focuses
on volatility transmission. This econometric framework is analyzed in the next section with the presentation

of the empirical results.

6 Obtained Results, Findings and Discussion

Now that the methodology of this thesis has been defined, the results obtained, and their interpretations can
be analyzed. The sequence of the four models used proceeds in a progressive manner in order to build depth
of analysis. To begin, the simple OLS regressions are run at the lector level, which establishes the baseline
relationship between the sectors’ returns, the market index and exchange rate changes. While this starter
analysis provides initial evidence in answering the thesis’ problematic, it remains a static representation of
the data. To build on this, the panel regressions follow in pooling information across time regrouping the
sectors. This controls the unobserved heterogeneity and provides insights of FX sensitivities across the
market.

The next step introduces a dynamic perspective with a focus on rolling regressions, where time-
varying coefficients help identify exchange rate dynamics and volatility in different economic and financial
conditions. The GARCH model concludes the analysis providing insights specifically on the relationship
between the USD/EUR rate and the equity indices’ volatility, both on the intensity and persistence of
movements. The four-model approach provides a layered approach grouping static and aggregated estimate,

time varying sensitivities and volatility dynamics. For each model, the control variables are added
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progressively in order to observe their impact on the database. At the end of this section, a summary of the

results is provided as well as a discussion in the limitations of the findings.

6.1 Baseline OLS Regression Model
The Baseline OLS regression model was run with two different databases: the first excluding the macro-

economic control variables and a second time including them.

6.1.1 Baseline Regression Model Without Control Variables

To firstly present the baseline OLS regression, Table 1 presents the results of the regression without the
control variables.

Table 1: Baseline OLS Model Results Without Control Variables

Sector R Adi B Market Beta Market P-value FX Beta FX P-value  F-statistic  F P-value Observations
FROG 06698 06696 092749 0,0000%*= 00236 04001 2591 6650 0,0000%** 2558
FRHC 06267 06265 07609 0,0000%*= 0 1658 0,0000%=% 2145 0913 0,0000%** 2558
FRUT 0,5995 05092 (8843 0,0000%*= 00833 Q0067%%* 1912 6496 0,0000%** 2558
FRCS 06434 06431 08018 0,0000%*= 00250 03310 23045452 0,0000%** 2558
FRFIN 08007 08006 1,1955 0,0000%*¢ 02056 0,0000%** 51329022 0,0000%** 2558
FRTEC 0,637% 06377 08271 0,0000%*=* 00131 06271 22509784 0,0000%** 2558
FRBM 0,7670 0,7668 1,0072 0,0000%*= 00514 0,03240% 42053520 0,0000%** 2558
FRIN 08751 08750 09615 0,0000%*= 00283 00721% 89509299 0,0000%** 2558
FRCG 08032 08030 08390 0,0000%== 00930 00000%*% 52132119 0,0000%** 2558

Source: Own elaboration

There are several factors to explore in the table above, the first being the goodness of fit per index
with the coefficient of determination (R?) and adjusted R? indicators. These two coefficients range from
60% to 88% across the indices indicating varying explanatory power. It can be observed that the adjusted
R? values are more conservative as they are smaller than the R? values. This reduction in value is due to the
adjusted R? considering predictors which are not present in the normal R?, which in this case do not improve
the model. Following suit, the Market Beta of each index can be analyzed as being highly correlated with
values ranging from 0,76 to almost 1,20 as well as the p-values demonstrating strong statistical significance
to the market index. This intuitively makes sense as the market index, the CAC 40, regroups a wide range
of sectors and several companies in the market index are included in each respective sectoral index.

As for the FX effects variables, the OLS analysis demonstrates that several sectoral indices exhibit
statistically significant sensitivities to exchange rate fluctuations of the USD/EUR rate. We can first observe
both negative and positive values of the FX Beta, with the Financials index having the largest decorrelation
and the Health Care sector the largest correlation. The most significant FX Beta are the Utilities, Health

Care, Financial and Consumer Goods indices as indicated by their p value. This result can be interpreted as
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the firms in these sectors being more globally exposed, due to its large foreign earnings share, exporting
activity or US Dollar input costs. On the contrary, the Technology, Consumer Services and Oil and Gas
sector suggest from its highly elevated p value that there is no evidence to suggest significance of USD/EUR
movements on the returns of this sector. This is coherent as many of the companies in the sector tend to
dominate their domestic market, such as Consumer Services, or have strong PTM power and hedging
practices, such as the Technology sector. However, the Oil and Gas sector experiencing no significant
explanatory correlation from the exchange rate is contradicting to the previously established hypothesis.
Finally, the F-statistic and its corresponding p-value demonstrate levels reject the null hypothesis for all
sectors, confirming that the explanatory variables in the sectoral regressions of the model are highly

significant.

6.1.2 Baseline Regression Model With Control Variables

The same analysis was conducted as seen in Table 2 below, using both macroeconomic control variables
described earlier.

Table 2: Baseline OLS Model Results With Control Variables

Sector BY  Ad) B* Market Beta Market P-value FX Beta FX P-value F-statistic  F P-value Observations
FROG 06099 06694 09281 0,0000%=* 00237 03998 12952956 0,0000%%* 2558
FRHC 06271 06266 07612 0,0000%=* 01662 00000%** 1073 5377 0,0000%%* 2558
FRUT 05997 05991  0RBe42 0,0000%*=* 00826 00071%* 954 3627  0,0000%** 2558
FRCS  0,6434 06428 08017 0,0000%=* 00253 03266 11515162 00000%%* 2558
FRFIN O,8008 08005 1,1953 0,0000%*=* -0 32960 00000%%* 2566 3647 0,0000%%* 1558
FRTEC 00,6381 06375  0,B269 0,0000%=* 00129 06326 11253997 0,0000%%* 21558
FEBM  0,7670 0,7666 1,0071 0,0000%=* 00514 0,0325%% 21010522 0,0000%%* 2558
FRIN  0,8751 08749 09614 0,0000%*=* 00284  0,0709% 4472 3926 0,0000%%* 1558
FRCG  0,B033 08029 0,839 0,0000%=* 00928 00000 26057370 0,0000%%* 21558

Source: Own elaboration

The table show confirms that results remain constant despite the addition of the control variables.
The R? level consistently outperform the levels of the previous R values on a small scale, indicating a better
model fit, and the adjusted R? indicators remain in the same range. The Market Beta and its p-value also
demonstrate levels close to the previous database rejecting each null hypothesis. The FX Betas as well as
the p-values show the same level of significance for each index as the previous table. Lastly, the F-stat
indicators demonstrate the same level of high significance. These similar results demonstrate the statistical

significance of the USD/EUR FX rate movements on the returns of these individual sectoral returns.
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6.2 Panel Data Model

For the second model of this study, the panel data model observes the pooled OLS as well as entity fixed
effects of the nine sectoral indices as the dependent variables and both the market index and FX USD/EUR
rate as independent variables. When introducing time fixed effects on the data, the model fit deteriorated
leading to a loss of explanatory power. The results from the time fixed and two-way fixed effects suggested
that daily sector returns exhibit co-movement overtime and that sector-specific FX sensitivities are weak
once time effect considered. The results could be explained from sector-level sensitivities to FX movements
which are often masked by the dominant influence of market-wide factors on daily returns. For these

reasons, these tests have been set aside in Appendix G.

6.2.1 Panel Data Model Without Control Variables

Below in Table 3 are the results of the Panel effects for the indices clear of the control effects. There are 23
022 observations as for each of the nine sectors observed there are 2 558 daily data observations.

Table 3: Panel Model Results Without Control Variables

Model R R Within R* Between Market Beta Market P-value FX Beta FX P-value  F-statistic F P-value Observations
Pooled 07011 0,7013 0,2176 0,9092 0,0000%** 00157 0,699 27001,64%2 0,0000%** 23022
Entity Fixed 0,7013  0,7013 0,2173 0,5095 0,0000%*=* 00153 00,7054  27016,8680 0,0000%%* 23022

Source: Own elaboration

When observing the results of both types of effects, we can observe that they yield similar results,
with their R? values being almost identical at 70%. This level suggests that a large portion of the variation
in the observed returns are explained by these models. The panel regressions confirm that the sector returns
are strongly driven by the general market factor as the Market Beta is highly significant for both effects (p-
value<0,05). As for exchange rate effects, the effects demonstrate that the FX Beta is negative and that they
are statistically insignificant (p-values of 0,699 and 0,705). A possible explanation for these results could
be that at the aggregate daily frequency and combined sector point of view, the direct effect of FX
movements on the observed returns is relatively weak once market movements are considered. In addition,
fixed effect time dummies absorb global macro-level shocks, such US Dollar movements or central bank

decisions, which can explain why the FX variations are muted.

6.2.2 Panel Data Model With Control Variables

The Table 4 below represents the panel regressions for the observed variables considering control variables.
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Table 4: Panel Model Results With Control Variables

Model B! R!Within R? Between Market Beta Market P-value FX Beta FX P-value  F-statistic F P-value Observations
Pooled 07011 0,7013 0,2176 0,%092 0,0000%%*= 00157 07005 134996948 0,0000%%* 23022
Entity Fixed 0,7013  0,7013 0,2173 0,9095 0,0000%** 00153 07063 135073032 0,0000%%* 23022

Source: Own elaboration

The same conclusions can be drawn from the previous analysis as the introduction of these macro-
economic variables prove only to slightly influence the FX Beta as being slightly less statistically significant
(p-values of 0,700 and 0,706). Circling back to the initial hypothesis of each sector, it can be concluded
from the conclusion of the panel data model only resonate with the Utilities and Consumer Services sectors,
which were both expected to demonstrate weak exchange rate exposure. The remainder of the sector

hypothesis are proven to be rejected with the aggregate results for the pooled and fixed entity effects.

6.3 Time-Varying Parameter (TVP) Model

As explained in the methodology section, to ensure that each regression is based on a full year of daily
observations, the number of observations is reduced in this model. In financial markets, the assumption of
the number of trading days is 250 days. Due to this 250-day rolling window in the Time-Varying Parameter
estimation, the first observation point therefore begins in late December 2010. The model was run
estimating Betas for the constant variables (which are the regression intercept terms a; . estimated at each
rolling window), the market variable, the FX rate observable variable and each of the macro-economic
variables in the second section of this model. Due to the results demonstrating that the constant variables

presented null values across all sectors, the data was omitted from the result tables.

6.3.1 TVP Model Without Control Variables

Presented below in Table 5 is the TVP Model run without any control variables.

Table 5: TVP Model Results Without Control Variables

Indexes Awvg. Const Beta Min Const Beta Max Const Beta Avg. Market Beta Min Market Beta Max Market Beta Avg. FX Beta Min FX Beta Max FX Beta Avg. B Min R* Max R*

FROG -0,0002 -0,0013 0,0007 10,9547 10,7859 1,2620 -0,0474 -0,3107 10,3440 06536 04027 08477
FRHC 0,0000 -0,0010 00011 0,7855 01,5841 10089 0,1033 -0, 1496 03478 06112 04118 08390
FRUT -0,0005 -0,0016 00013 01,8406 01,6084 10221 -0,0552 -03614 02138 05413 02312 08165
FRCS -0,0001 -0,0010 0,0004 10,8099 10,6664 10206 0,0159 -0.2115 01706 07150 0,1899 0.9056
FRFIN -0,0002 -0,0013 0,0007 10908 0,6968 1,5510 -0,1405 -0,5634 0,1602 0,7814 05475 08887
FRTEC 00001 -0,0010 0,000% 08255 0,598 1,2426 0,0464 -0,2516 0,2474 06112 04185 07884
FRBM -0,0002 -0,0011 00010 10145 0,8008 1,2771 -0,0611 -0, 2882 10,2793 07408 05087 08945
FRIN 0,0001 -0,0005 0,0005 10,9412 07816 11280 0,0398 -0,0907 01671 08646 07821 09259
FROG 00002 -0,0005 00009 0,8530 06764 10873 0,0557 -0,1565 03232 07812 06189 09009
E::j:;g: -0,0001 -0,0010 00008 09017 06884 L1777 -0,0048 -0, 2644 02560 07001 04568 08675

Source: Own elaboration
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The results presented above show the averages as well as the maximum and minimum range values
of the Betas for the Constant variable, Market rate and the FX rate, as well as the R? values across all nine
sectoral sectors. The Constant variable corresponds to the rolling intercept parameter a; ; estimated in each
window. The Betas of the parameter for all sectors are effectively zero expressing a near-zero mean of daily
log returns. In the Market Beta columns, it can be observed that on average, the Financials and Basic
Materials sectors have the strongest sensitivities to the market rate movements with average Market Beta
values above one, whereas the Health Care and Consumer Services sectors have the weakest with values
closer to 0,8.

As for the FX impact on the variables, it can be observed that the average FX Betas are much
weaker than the Betas of the market index as they circulate around the value of zero, with some indices
presenting positive values and some negative. The sector most positively correlated on average with the FX
rate is the Health Care sector with a Beta of 0,10, and on the contrary, the least correlated is the Financial
sector with —0,14 Beta. The largest variation of Beta values is the Financials sector with a range of 0,70 in
absolute values and the sector with the least variation is Industrials sector with a range of 0,13 in absolute
values. These results align in theory with H5 as the Financial sector tends to benefit from the most financial
knowledge when it comes to hedging itself against foreign exchange variation, explained by the inverse
correlation, while also having a large range of values due to the sensitivity of the activities run by financial
institutions. The Industrials sector having the smallest range in values is coherent as the activity tends to be
more focused on the domestic economy and less dependent on FX movements. Finally, the Health Care
sector having the highest degree of correlation perfectly matches the theoretical H2 hypothesis, which
highlighted France’s Health Care sector as being a global pioneer in pharmaceuticals and other patented
products, thus increasing its foreign sales volume.

When observing the R? values in the table that on average for all the indices, the average R*is 0,7.
This means that, on average, the model explains about 70% of the variance of the sectors, suggesting that
market and FX dynamics are strong drivers of the sectors’ results. It’s interesting to observe that the index
with the highest degree of explanatory power is the Industrials index with the highest level of average,
maximum and minimum R? (0,86, 0,93 and 0,78 respectively) but also by having the smallest range between
maximum and minimum values. This reveals that over nine years, Market and FX factors have had strong
explanatory power in the highest daily peaks of the index’s returns. On the flip side, the Utilities sector has
the weakest average R? value of only 0,54, suggesting that the factors do not strongly explain the volatile
movements. Interestingly, it can be observed that although the Financials sector has a strong average R? at
0,72, it has the largest range of R? values with a variating at its lowest at 0,19 and its highest at 0,91. This

resonates with the conclusion that the Financials sector is exposed to a larger range of factors.
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Appendix H represents the graphical representations of the line plots of Market and FX Betas as
well as the R? values for each index, reflecting the conclusions previously stated. It is most interesting to
focus on the relevant indices such as the Health Care, Industrials, Utilities and Financials sectors.

In addition to the statistical variables results discussed above, the model helps to highlight the dates
of FX Beta spikes, which is highly relevant for the purpose of answering the hypothesis question: “Does
FX rate impact French Financial Markets Sectors?”. Below Table 6 summarizes the periods where the 20
major daily FX Betas spikes occur across all the sectors as well as the range of these daily variations peaks.
Some of these key dates occur during the same months.

Table 6: TVP Model Results Significant Dates Without Control Variables

Indexes 0il & Gas Health Care Utilities Consumer Service Financials
2002: 02, 04, 07, 0%, 09, 11
2013:01,02  |2013: 08, 09 %?z' 10, 1014 09, 11 2013: 11, 12
, i 2014: 11 2014: 05, 06, 08 — 2015: 04 2014: 01, 12
Pﬁf;:k';x 2015: 02 2015: 03, 04, 06, 11 |28 0% O 2016 04, 05, 12 a015:01. 03
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2018: 02 —
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Intra Day FX
Beta Spike  [450% - 33870% 3T - 5220%% 3300 - 2760% 4500 - 5550%%
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Source: Own elaboration

It can be observed in Table 6 that the index with the highest intraday variation observation is the
FRCS sector reaching over 46000%. This same sector also has the highest value for its 20™ observation
(810%) as well as the largest range in daily variation compared to other sectors. This observation can be
justified as the Consumer Services sector was previously hypothesized to be volatile depending on its
underlying sub-sectors such as tourism-intensive activities (H4), which react sensitively to international
news and US Dollar DCP dynamics.

When collecting the 20 dates with the largest daily variation, several of these instances occurred
during the same month. Notably, some key events can be highlighted which could explain the concentration

of observations swaying the different sectors.
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In November and December of 2014, six sectors including Oil and Gas, Utilities, Consumer
Services, Technologies, Financials and Basic Materials experienced significant equity variations. During
this time, France’s economy experienced faint growth with only an increase of 0,2% of GDP volume,
compared to triple that amount in 2013 with a 0,7% growth rate, and a drastic decrease in investments
tumbling at -6.9% (Insee, 2015). The economic landscape was so gleam that over a period of three months,
S&P’s October AA rating outlook change to negative (S&P Global, 2014), on the 7" of November
Morningstar’s DBRS changed their AAA rating outlook from stable to negative on the AAA nation
(MorningStar DBRS, 2014), as well as Fitch downgrading France’s sovereign rating from AA+ to AA in
December (Fitch Ratings, 2014). Specifically affecting the Financials sector in 2014 was the €9 billion
penalty awarded to BNP Paribas from US authorities, after the bank violated economic embargos in Iran,
Cuba and Sudan (Chocron, 2015). In the Technology sector, major telecommunications leaders announced
important strategies, such as SFR and Numericable announcing their collaboration in a new router and Wi-
Fi network product increasing significantly their market share (Gueugneau & Schmitt, 2014), as well as
Numericable’s previous acquisition of Virgin Mobile for €325 million earlier that year in May (Godeluck,
2014). These competitive tactics presented threats to other telecommunication corporations and explain the
notable market reactions.

In January of 2015, the ECB announced the launch in March for its QE program which then
President Frangois Hollande welcomed. As previously presented in the literature review, the announcement
created important reactions in French financial markets as concern persisted over competitiveness and low
profitability. Indeed, ECB economists had predicted that France would be one of the countries the most
affected by the shortage of bonds (Delivorias, 2015). Over the course of the first quarter of 2015, seven out
of the nine sectors experienced high daily FX volatility spikes, excluding the Consumer Services and
Industrials sector, as seen in this paper’s analysis but also in a working paper form the Banque de France.
Cezar and Silvestrini (2018) analyzed further testing econometrically the relationship between the QE
program and France’s International Investment Position (IIP) and found a greater effect through the January
announcements rather than the effective purchases beginning in March.

Two years later, Holland’s term was reaching its end, and the presidential campaigns were ableist
throughout the nation. The rise of political uncertainty in February, especially with far-right Marine Le
Pen’s political campaign led to the widening of French German bond spreads, increasing market
sensibilities across several sectors (Hempell et al., 2017). The first round of the election was on the 23" of
April and around this time markets became increasingly volatile. Notable movements were observed the
following day in European indices (with France’s CAC40 3.4% jump and German DAX increase of 2.44%)
as well as overseas with major Asian indices (such as Japan’s Nikkei increase of 225 bps and China’s

Shanghai Composite 43bps drop) (Sands, 2017). The second round on the eighth of May marking Macron’s
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victory provoked muted reactions in the markets with Macron’s victory as investors shifted their attention
from poll results to expectations on monetary policy (Euronews, 2017). These different events highlight the

transmission impact geopolitical, and macro economical events have on financial markets.

6.3.2 TVP Model With Control Variables

Presented below in Table 7 is the TVP Model run with the control variables considered. The table includes
as in the previous one the constant Beta, the market Beta, FX Beta and R? values. In addition, it includes
the ECB and Inflation Beta values. As more variables a considered, Appendix I presents the complete table
including the maximum and minimum levels for all variables.

Table 7: TVP Model Results With Control Variables

~ . . . Avg.
Indexes Avl.,;'rt:nst Avgﬁl'::::kﬂ Avi.t:}{ Min FX Beta M;tt:x Avi'ﬂif_'ﬂ Inflation Avg. B?
Heta
FROG 7.56E+06 0,95 0,05 0,30 035 1,58E+0T  831EHDT 0,66
FRHC 4 A9E+07 0,79 0,10 0,17 035 -483EH0T 1 4SE+HDB 0,61
FRUT -5 B2E+H0T 0,84 0,06 0,38 022 105E+D8  -8.93E+DT 0,55
FRCS -1 20E+06 0,81 0,02 0,21 0,17 -202E+07 -5,63E+07 0,72
FRFIN -4 BYE+H0T 1,00 0,14 0,54 0,16 128E+D8 3 30E+DT 0,78
FRTEC -2 95E+07 0,83 0,05 026 029 B65SEHDT  3,S1EHDT 0,61
FREM -1 49E+0T 1,01 0,06 0,29 028  440E+07  1.88E+OT 0,74
FRIN 1,94E+07 0,94 0,04 -0,09 0,17 -195E+07  67SE+O7 0,87
FROG LOIE+07 0,85 0,06 0,16 034 -692E+07 -1,08E+08 0,78
Tdex “T6SE+DG 0,90 0,00 027 026 24TEHT  1ATEHT 0,70
Average

Source: Own elaboration

It is apparent in the table that the values for the constant Beta, ECB rate Beta and inflation Beta
values are substantial. The large magnitude of these values is expected as the ECB MRO rate varies little
at a daily frequency, since it depends on lengthy decision making from the ECB, so any movement creates
intense reactions. The same can be concluded for the inflation variable due to the difference in periodicity:
the inflation variable is measured annually whilst the observations are daily. When the control rates
experience change, their changes are scaled into disproportionately large coefficients compared to the
observable equity indices. Their impact translates directly into the Constant parameter, «; ., as the inclusion
of these slowly varying macro variables changes the regression geometry and shifts estimated intercepts.
As a result, these three estimates are to be interpreted with caution as they do indicate the model captures
macro-economic variations but the economic meaning of the daily Betas for these indicators are less
relevant to the goal of the study.

Despite these significantly large values, when observing the values of the market, FX Betas as well

as the R? values, the values for each index are almost identical with at most an absolute difference of 0,03
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between the results without the control variables and with them. Therefore, we can deduct the same
conclusions as in the previous analysis concerning the indices having a strong sensibility to the market rate
(with an average of 0,69 for indices), especially the Financials and Basic Materials sectors. It can further
be confirmed that although the FX Beta is not as strong on the stock price returns as the market rate, with
average values circling around zero. The most sensitive sector remains the Health Care sector whilst the
least sensitive also remains the Financials sector. Finally, when observing the R? values, once again the
same conclusions can be drawn on the sectorial stock returns with an overall average of 70% explanatory
power.

For the purpose of comparison, Appendix J shows the graph analysis without control variables. It
is worth highlighting to also observe the Health Care, Industrials, Utilities and Financials sectors.

To conclude this model, below in Table 8§ are the periods of the 20 most significant dates FX Beta
spikes across all sectors over the nine years of observable data. Most of the significant periods are the same
as the previous analysis as well as the range of variations which remain elevated. For most of the sectors,
the maximum variation is greater with the inclusion of control variables than in the previous analysis, with
the highest rate of daily variation observed in the Oil and Gas sector at 38010%. More precisely, the 20
most significant observations are on average all superior to the database without control variables,
especially for the Oil and Gas sector outranking all observations. Only the Financial sector and Industrial
sectors have muted observations with only two and three respective higher values.

Table 8: TVP Model Results Significant Dates With Control Variables
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Many of the most significant observable dates are the same or at least occur during the same month,
especially for the Health Care sector where for all the observable dates, all of them occur in the same
monthly periods and the dates line up exactly for sixteen of them. What is most interesting to observe in
comparison to the previous analysis without controls, is different dates the largest daily variation
observations occur. There are at least one different period and up to eleven different periods for the
remaining eight sectors. The sector with the least amount of overlap in the observable dates in comparison
to the previous table is the Consumer Services index. This exposes that when considering the control
variables, the FX rate affected the index at different periods more significantly.

The observations considering control variables highlighted several observations in 2011 for the QOil
and Gas, Basic Materials and Financials sectors. Both shale gas exploration and hydraulic fracking were
banned following public pressure and political party lobbying (Agasse, 2011) (Legifrance, 2011). These
measures increased “wholesale gas prices in France on the spot market [increasing by 30% in comparison
to 2010, reaching up to €22.9/MWh]” which continued to increase in the first half of 2012 as well (CRE,
2012). The summer of 2012, nicknamed the summer of “stock storms”, marked the peak of the debt crisis
in Europe and plummeted global financial markets, particularly France’s CAC40 experienced a 34% drop
between the end April to mid-September (Guinot, 2011). In addition to the Financials sector being impacted
from these events, the Basic Materials sector experienced on average a —3.1% drop in prices in September,
with intense commodities price declines in metals (-5.6%), in food-related primary goods like cacao an tea
(-2.7%) as well as agro-industrial raw materials like cotton (-6.7%) and natural textile fibers (-7.2%) (Insee,
2011). The accumulation of this traumatizing year for markets was reflected in Fitch’s December outlook
rating change from AAA Stable to Negative (Fitch Ratings, 2011).

Two years later, the Utilities sector was heavily impacted from the European windstorm “Cyclone
Dirk” which hit France and neighboring countries in December of 2013 left 240 000 households without
electricity the night of the storm (Martin & Agence, 2013) and total assessed damages were estimated at €
100 million (AFP, 2014-a). Shortly after in February, several strikes across the energy and utilities sector
occurred. A couple of months later, political debates and talks about the Montebourg decree and foreign
takeover restrictions in the energy sector surfaced. In April 2014, US company General Electric proposed
an initial offer of €12.35 billion to buy business units of Alstom with counter bids from Mitsubishi and
Siemens followed (AFP, 2014-b). The French government disapproved of this deal and the minister of
economy at the time Arnaud Montebourg passed the decree n°® 2014-479 limiting international overtake in
sectors of defense, security, energy, transportation, water supply, electronic communications and public
health protection (LegiFrance, 2014). After several negotiations, an agreement between the French state
and Bouygues allowed the French state to acquire a 20% stake in Alstom (De Saint Leger & Fourneret,

2017).

36



Exchange Rate Dynamics and Sectoral Performance: Exploring International Transmission in the French Financial Market

To summarize the analysis of the time-varying model, the regressions highlight sectoral exposures
to the USD/EUR exchange rate to be dynamically impacted in response to macroeconomic shocks, policy
announcement and sector specific events. This perspective demonstrates the periods of heightened
sensitivity as well as substantial heterogeneity across the sectors. Despite the interesting observations of
how the Betas shift over time, the TVP model focusses solely on the conditional mean of returns. To capture
the equally important volatile impacts, it is necessary to analyze the data with the GARCH model, which

explicitly models the dynamics of conditional variance.

6.4 Volatility Transmission GARCH Model

Finally, the final model used in the empirical framework is the GARCH model with the goal to analyze the
impact of FX in shaping sectoral volatility dynamics. This model relaxes the assumption that volatility is
constant, instead allowing volatility to cluster over time. This feature makes it particularly appropriate in
the context of this study as it can help detect volatility patterns and transmission, from FX rates to equity

index sectors.

6.4.1 Volatility Transmission GARCH Model Without Control Variables

The analysis was first run on the database without the control variables. Table 9 below presents different
metrics for each of the 9 observable variables, the first being the R? of the model explaining how much the
model accounts for the return variation. Following suit, there are three parameters directly related to model
with its Alpha measuring how reactive volatility responds to new information shocks or news, the Beta
measuring the volatility’s persistence and the omega measuring the baseline long-run variance. Finally, the
last three metrics help discern the goodness of fit of the model with the log likelihood, the Akaike
Information Criterion (AIC) and the Bayesian Information Criterion (BIC).

Table 9: GARCH Model Results Without Control Variables

Sector Factor Model B? GARCH Alpha GARCH Beta GARCH Omega Log Likelhood AIC BIC
FROWG 0,67 0,0500 0,%300 1,25E-06 8901,91 -17795,82 -17772,43
FRHC 0,63 0,0500 0,8500 5,02E-D6 9057,61 -18107,23  -18082 84
FRUT 0,60 0,0650 0,5963 2.53E-05 E541,70 -17075,40 -17052,01
FRCS 0,64 0,2000 0,5000 1,57E-05 9357,71 -18707,42  -18684,02
FRFIM 0,80 0,0500 0,9300 1, 08E-D6 -4533.20 9074,59 9097,97
FRTEC 0,64 0,0100 0,9700 1,14E-0é B914,35 -17820,70 -17797,31
FREM 0,77 0,0100 0,9700 9. 12E-07 G1R1,48 S1835407 18331 .58
FRIM 0,88 0,0500 0,9300 3,90E-07 -2508,56 S025,12 S048,51
FRCG 0,80 0,0500 0,8500 2 52E-06 Q956,60 -19905,20 1988181

Source: Own Elaboration
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The most striking feature of Table 9’s results at first glance is the goodness of fit metrics for the
Financials and Industrials sectors compared to the other sectors. The very low log likelihood combined with
the elevated AIC and BIC results clearly indicate the poor model fit for these sectors in the database. We
will later examine whether this is the case in the database with the control variables. Therefore, this
demonstrates that the FX rate does not substantially explain the variance observed during the time period
of observations, suggesting that other factors could have better explained the daily movements. Apart from
these two sectors, the remainder of the sectors have similarly high goodness of fit. The sector with the best
fit is the Consumer Goods sector with the highest values of near 10.000 in the log likelihood metric, and
the AIC and BIC metrics approaching the —20.000 levels.

The most informative parameters in the model are Alpha, Beta and Omega, as they focus on
variance. Firstly, it can be observed that the Omega for all sectors is low and approaches zero. This informs
the reader that the long-term average level of volatility for the sectors is fairly modest. The sectors with the
highest Beta, or persistence of past volatility are the Technology and Industrials sectors at 0,97, which is
logical as these sectors tend to be highly cyclical and sensitive to macroeconomic conditions, with
innovations and investment cycles generating long-lasting volatility effect on the markets, previously
highlighted in H6 and H8. Conversely, the Consumer Services and Utilities sectors have the least amount
of persistent volatility across the rest of the sectors. This implies that significant news impacting these
sectors translate weakly into persistent reactions in the markets, indicating a robust and stable sectoral
structure.

In addition to the Beta, it can be noticed that the Consumer Services index has by far the highest
Alpha level, at 0,2 compared to an average of 0,05 for all index, as well as the lowest Beta level at 0,5. The
high Alpha level suggests that volatility spikes quickly after large return shocks for this sector and in
combination with the lower Beta level which indicates the volatility spikes do not persist long after. This
reflects the initial hypothesis concerning the Consumer Services sector, H9, as it is highly exposed to
tourism and leisure activities, both defined by the economic propensity to consume and spend of
households. This economic measure is directly correlated with inflation and is impacted by several factors,
such as geopolitical events, travel demand shifts and FX-driven pricing power conditions. These transfer
into financial markets with sharp intense reactions in the short term that stabilize soon after. The majority
of sectors have an Alpha of around 0,05 with a Beta level between 0,85 and 0,93 suggesting that in reaction
to return changes, volatility spikes with less intensity but does however persist for a longer duration.
Contrariwise, the Technology and Basic Materials sectors have the weakest Alpha at 0,01 detailing subtle
volatility movements in reaction to new information, but these movements persist the longest with a Beta

of 0,97. These sectors both behave in similar ways due to their dependence on global demand cycles,
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commodity price fluctuations and the domestic economy, which cause shocks to have a more gradual but
enduring effect.

Overall, the Alpha and Beta metrics show a slightly inverse relationship between interactions and
remain proportionally affected by each other. One exception is the Ultilities sector with an Alpha of 0,065
and a Beta 0of 0,5963 which shows a proportionally low Beta for its level of Alpha compared to the previous
observations. The conclusions suggested from these results paint a picture that although the volatility spikes
are slightly above the average level, they persist in time longer than proportionally seen in the other indices.
This conclusion could resonate with the idea that the Utilities sector is largely domestically driven and
regulated by the government, muting its effects to long-lived volatility shocks but still subject to occasional
reactions to energy price shocks or policy changes.

Lastly, the R? results in this model are less relevant than previous ones where the focus was set
onto mean returns more than the variance. The AIC and BIC values express more accurately the goodness
of fit of the model than the R?. Still, it can be observed that the model captures around 71% of the return
structure on average. Interestingly, it can be observed that although the Financial and Industrials previously
demonstrated a poor goodness of fit with the AIC and BIC metrics, they are the two sectors that have the

highest R? values above 80%. The sector with the lowest R? value is the Utilities sector just below 60%.

6.4.2 Volatility Transmission GARCH Model With Control Variables

The same model was run taking into consideration the control variables of Inflation and the ECB rate and
produced results in the same format, as shown in Table 10 below.

Table 10: GARCH Model Results With Control Variables

Sector Factor Model B GARCH Alpha GARCH Beta GARCH Omega Log Likelihood AlC BIC
FROWG 0,67 0,0500 0,9200 1,25E-06 8901,76 -17795,53 -17772,14
FRHC 0,63 0,0500 08500 5,02E-06 Q058 85 -1810%.6%  -18086,30
FRUT 0,60 0,0597 06434 2 21E-05 B542 18 -17076,26 -17052,98
FRCS 0,64 0,2000 0,5000 1,5TE-05 9355 83 -18703,67  -18680,28
FRFIN 0,80 0,0500 0,9200 1,10E-06 3671,07 -733414 -7310,76
FRTEC 0,64 0,0100 05700 1,14E-D& B914,55 -17821,10 -17797,71
FEBM 0,77 0,0100 0, 9700 9 12E-07 6816,74 -13625.49 -13602,10
FRIN 0,88 0,0500 0,%300 3 BYE-07 962735 -19246,70  -19223 32
FROG 0,80 0,0500 0,8500 2 52E-06 9957 08 -19906,16  -19882 77

Source: Own Elaboration

When comparing both tables, it can be observed that the results stay around the same suggesting
regularity in the databases. However, two main differences can be detected, the first being the difference of
fit of the Financials and Industrials sector. In the previous analysis, the model fit was an obvious poor fit

without accounting for control variables. The improvement in fit metrics (Log likelihood, AIC and BIC)
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for these sectors considering macroeconomic variables highlight the relevance of systemic monetary factors
in explaining sector-level equity volatility.

This resonates with the earlier conclusion that these sectors are exceptionally influenced by several
factors. By controlling for macro-economic variables, the model can reduce statistical noise from these
factors and provide a better explanation for exchange rate dynamics. Although the Industrials sector has
similar results in these metrics as the other sectors, the Financials sector remains the sector with the least
log likelihood with a difference of over 5000 from the other sectors, in combination with the most important
AIC and BIC values around —7300. It can also be highlighted that in improving the fit of some sectors, one
sector suffered a slightly worse fit being the Basic Materials sector.

The second notable difference between the databases run in the model is the improved fit for the
Utilities sector through the results of the Alpha and Beta metrics. The inclusion of the ECB rate and inflation
controls resulted in a slight decrease in the Alpha, dampening the impact of daily return changes on
variation. It also brought upon a proportionally larger increase in Beta, demonstrating greater volatility
persistence, indicating that macroeconomic variables when considered help stabilize short-term
fluctuations. In addition, it is noteworthy that the R? values also slightly increased by 0,0002 adding to the
conclusion that the inclusion of control variables improves the model’s robustness and interpretation.

Apart from these two previous remarks, the differences between both databases are quite faint with
slight improvements in R? values for the Health Care sector (increasing by 0,0004), the Technology sector
(increasing by 0,0002) as well as the Oil and Gas, Financials and Consumer Goods sector (increasing by
0,0001). These marginal improvements are not statistically significant but do indicate a slightly enhanced
model fit. In summary, the GARCH model underscores the importance of distinguishing between short-
term and long-term reactions in markets, as well as the intensity of volatility in equity returns. Unlike the
previous models, the inclusion of control variables here was observed to materially improve explanatory
power for two sectors, highlighting the relevance of macro-economic conditions in volatility dynamics.
Taken together, the GARCH results complete the econometric framework of the analysis providing a

nuanced view of how exchange rate movements transmit into sectoral returns.

7 Summary of Obtained Results

The use of four models to analyze the data helped to answer the question whether the American US Dollar
FX rate dynamics with the Euro impacted domestic French Financial Markets. Firstly, it is important to
reemphasize that each model focuses on different aspects of the problem, whether it be observing returns
or volatility, having a static or dynamic analysis, or even the use of default OLS and GARCH assumptions

compared to the use of clustered errors in the panel regressions. These distinctions in turns creates
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limitations when comparing the models between themselves as the results should be interpreted as
complementary perspectives. However, one truth common to all models is the considerable model fit for
each analysis, with an average of 0,7 R? value. This helps to solidify and validate that the conclusions drawn
from the results of the models suggest an appropriate fit. Secondly, it was noticed that the differences
between the use of the database without the control variables compared to the one that included them were
minor between each model. In the end, the models demonstrated whether the FX rate had influence on the
returns and the volatility of each index substantially well without the control variables. When they were
included, they either reinforced the conclusions already drawn previously or reinforced the model, the
fourth model for example where the fit improved drastically for two indices. But above all, what is most
interesting to observe is how each index behaves differently compared to each other across the different

models.

7.1 Summary for Each Sector
7.1.1 CAC Oil and Gas (FROG)

This first sector blends into the averages of the behaviors of all other indices. It is neither the most nor least
sensitive to FX movements. Already in the first model, it was observed that it had one of the least significant
FX Beta p-values, accepting the null hypothesis. This suggested that USD/EUR FX rate did not impact or
not nearly enough the returns on the Oil and Gas sector in France. However, in the third model, although
the FX Beta was slightly negative and close to null, the range between its maximum and minimum FX Beta
values were amongst the largest ranges, suggesting important spikes. This was also reflected in the daily
Beta spike variations which correlated with relevant events which significantly impacted the sector and its
regulatory scope. In this same model, once the control variables were considered, the daily FX Beta spike
variation maximum was much higher than without the control variables. Meaning that accounting for
macro-economic effects demonstrated that the variation from the FX rate was much more significant than
previously demonstrated. As for the fourth model, the Oil and Gas sector’s results ended up in the averages
of the indices, with no particularly important takeaways. Overall, the French Oil and Gas sector
demonstrated that it behaved on average similarly to the average of all sectors concerning the FX exposure
and effects it has cascading down in the markets. In the end, the H1 hypothesis which predicted the Oil and
Gas sector to experience high exposure to the exchange rate proved to not be true in the first two models,
experiencing average exposure levels or statistically insignificant results, but true in the third and fourth

model with levels significant to the other sectors.

41



Exchange Rate Dynamics and Sectoral Performance: Exploring International Transmission in the French Financial Market

7.1.2 CAC Health Care (FRHC)

This following sector is the most strongly influenced by movements in the USD/EUR FX rate across several
models, completely validating the H2 hypothesis. Firstly, it was observed right from the first model that it
had the highest significance level of FX Beta implying the strongest correlation. At the same time, it
indicated having the weakest Market Beta, signifying that the index didn’t sway to the market rate’s every
movement. Following suit, it was observed in the third model that as the market Beta was weaker compared
to the average, it had the highest FX Beta correlation. Even with the inclusion of the control variables, it
maintained its sensitivity to the FX rate. This high sensitivity resonates with the previous assumptions of
positive exposure due to the high international exposure. Despite having high sensitivities, it can be
observed that the daily variation levels for the 20 most significant spikes average in the lower tranches.
This resonates when observing the volatility effects in the fourth model, as the Health Care sector blends
into the averages with its Alpha and Beta levels. This implies that the volatility of these returns although
correlated with the FX rate, the spikes remain moderate, and the volatility spikes persist over time. The
only exception to the sector’s hypothesis proof is the results in the second model which demonstrated

statistically insignificant low exposure for all sectors.

7.1.3 CAC Utilities (FRUT)

When observing the results for the Utilities sector, the first significant observation concerns the poor
average R? value across all models. This value is of 0,5996 without controls and 0,5998 with controls for
the first model, 0,54 for the no controls and 0,55 with controls for the third model and 0,5995 without
controls for the fourth model. These values on the lower end of the range suggests that the models explain
barely 60% of the observable results. The fit metrics of the fourth model do however show that the model
is of significant fit with the high log likelihood and low AIC and BIC values. Nonetheless, the results
demonstrate that the Ultilities sector is lightly impacted from the FX rate. In the first model, it can be
observed that the FX Beta has a high significance and therefore confirming the negative H3 hypothesis,
confirming the impact on the returns. In the second model, as the aggregate result for all sectors presented
weak exposure to the FX rate, the Utilities validates its hypothesis in this analysis. In the third model, it
was observed that the FX Beta was slightly negative at 0,06 on average, demonstrating a slightly inverse
correlation between movements in the Utilities sector prices returns against the FX rate movements. These
movements were observed to be slightly more intense on average than other sectors but persisted for shorter

periods of time as seen in the fourth model.
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7.1.4 CAC Consumer Service (FRCS)

The Consumer Services sector behaves differently across the different models. In the first, it was observed
that it was one of three sectors to have completely failed to reject the null hypothesis with the level of p-
value for the FX Beta, signifying there wasn’t enough statistic explanatory power from the FX rate which
affected the index’s returns. The second model demonstrated for the Consumer Services sector just as for
the Utilities sector to present a weak and statistically insignificant aggregate impact from FX, therefore
reinforming the H4. Despite having an average positive FX Beta level, the Consumer Services presented
impressive results in terms of the level of daily FX Beta spike variation for the 20 highest observations.
These intense reactions in return change levels correlates with the volatility observations run in the fourth
model presenting the highest FX Alpha level of all sectors while having the smallest Beta. Overall, the
Consumer Services although at first not significantly impacted by the market and FX rate presents the

largest daily volatility shocks with low persistence in reaction to FX rate movements.

7.1.5 CAC Financials (FRFIN)

The Financials sector stands out as one of the most relevant sectors in this analysis due to its strong
decorrelation to the FX rate in each model. It is intrinsically correlated to the market rate with Beta values
of over one in the different models whilst simultaneously having negative Beta FX values. However, this
decorrelation has strong significance due to the high p-value in the first model and the R? values across all
models. It was also observed that the FX Beta had the largest range in values in the third model implying
significant volatility. This volatility was confirmed in the fourth model with an average level of Alpha but
an above average level of Beta implying that shocks persisted in time. This high sensitivity and inverse
correlation reinforce the H5 assumption that this sector tends to hedge itself against currency movements.
This sector also is impacted by several economic factors, as it revealed to have an important difference in
terms of model fit before and after including the control variables in the fourth analysis. To sum up, the
Financials sector is indeed one of the most interesting to focus on when observing the way it interacts with

FX movements.

7.1.6 CAC Technology (FRTEC)

The Technology sector establishes from the start that it is not particularly swayed by the USD/EUR FX
movements, contrary to the initial H6 assumptions. In the first model, the FX Beta was only slightly positive
but with an insignificant p-value, contrary to the Market Beta which was of 82,7%. The positive FX Beta
is maintained in the third model at 0,05, implying a positive correlation with the FX rate, as well as a similar

Market Beta. The sector has the highest Beta at 0,97 meaning that these spikes tend to persist in the markets
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the longest. The Technology sector also has the weakest Alpha at 0,01 further confirming that returns are
slightly affected by FX movements. Interestingly, despite the semi strong correlation, the daily FX Beta
variation reaches quite high levels in the 20 most significant observations, reaching over 33.87% for the
most significant observation in the analysis without control variables and 22.27% with the controls. This
signifies that although the index is barely swayed by FX movements across all observations, the sector still
experiences large changes in daily variations. For all models, their R* values average around 60%,

signifying that the variation is less explained by the regression models than other sectors.

7.1.7 CAC Basic Materials (FRBM)

The Basic Materials index demonstrates signs of not being impacted by the FX rate, which resonates with
the initial H7 assumption of a mixed exposure due to strong hedging practices. Firstly, the FX Beta’s p-
value shows a semi strong significance with a FX Beta of —0,05 and a market Beta slightly over the value
of one. This FX Beta shifts more into the negative at —0,06 in the third model, whilst maintaining a sensible
level of R* at 74%. The Basic Materials reveals to have the same parameters in the fourth model as the
previous Technology sector, with an Alpha of 0,01 and a Beta of 0,97 however with a stronger R? value
and a better model fit. This solidifies the conclusion in a superior manner compared to the Technology
sector that the volatility in market returns do not outperform other sectors in terms of magnitude but does
in terms of its longer-term impact on markets. However, the level of return sways are almost six times

weaker than the Technology sector maxing out at 5.22% without controls and 5.67% with control variables.

7.1.8 CAC Industrials (FRIN)

The Industrials sector demonstrates different attitudes towards the FX rate across the model starting with a
weak level of p-value right off the bat in the first model when exposing the slightly negative FX Beta of -
0,028 for a high level of R? explanatory power of 87,5%. However, in the third model it demonstrates now
a positive level at 0,04 whilst having the smallest range in values and the highest levels of average,
maximum and minimum R? values. Furthermore, the levels of variation of daily return movements are the
weakest for the 20 most significant observations in the analysis without control variables with a maximum
of 2.76%. One relevant observation in this sector is the differences in results observed when including the
macro economical control variables. Firstly, the FX Beta daily variation increases almost ten times once
the control variables were accounted for, reaching a maximum change of 21.82% while maintaining the
same level of FX Beta at 0,04 and the same R? values. Secondly, the fourth model proved to be a terrible
fit for the model without controls as indicated by the model fit variables. Perhaps by including these

controls, they were able to highlight these important changes which were offset from the simpler database.
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In the case of the fourth model, once the controls were included, the sector confirmed to be one of the most
stable sectors due to its smaller Alpha of 0,05 and its higher Beta of 0,93. Overall, the conclusions of the
behaviors of this sector demonstrate a weaker reaction than anticipated in the theoretical assumption HS,
determining the Industrials sectors to be very rarely exposed to USD/EUR FX dynamics due to its more

domestically oriented companies and solid firm-level hedging practices .

7.1.9 CAC Consumer Goods (FRCG)

This final model demonstrated very significant behaviors towards the USD/EUR FX rate across the models.
It first displayed a high level of p-value significance towards its FX Beta level of 0,09, crowning itself as
the second most correlated sector behind the Health Care sector in the first model, all while having a higher
R? level at 80% and Market Beta at 83,9%. With a slightly smaller average FX level, it also followed right
behind the Health Care sector with a positive correlation of 0,06 in the third model. It did however surpass
the Health Care sector’s levels of daily return variations peaking at 5.55% in the no controls analysis and
14.95% in the controls analysis. Finally, in the GARCH model, it had the same level of Alpha of 0,05 and
Beta 0,85 as its fellow positively correlated Health Care sector, while having a higher R? value of almost
20% higher at 80%. Overall, it can be concluded that much like the Health Care sector, the Consumer Goods
sector is positively correlated to the FX rate of USD/EUR with return variations that reach moderate levels
but persist the repercussions for significant periods of time. This ties back to the H9 assumption that
Consumer Goods are influenced by exchange rates in a nonlinear manner, deeply dictated by economic

consumption conditions.

7.2 Summary Table
The Table 11 below encapsulates the above conclusions made for each sector distinguished by model as
well as pre and post inclusion of the control variables, with a ‘Y’ notation validating the assumptions and
a ‘N’ rejecting the hypothesis.
Table 11: Summary of Results

Model 1 Maodel 2 Model 3 Model 4
W/0 Contro|W/ Control | W/0 Control |W/ Control |W/0 Control |W/ Control |W/O Control | W/ Control
Y Y ¥ ¥

Sector Hypuothesis

FROG [HIL: High Exposure

FRHC [HZ: High Positive Exposure
FRUT [H3}: Weak or Negative Exposure
FRCS  |[H4: Weak Exposure

FRFIN [HS%: High Negative Exposure
FRTEC [Hé: Mixed/ Weak Exposure
FEBM [H7: Mixed Exposure

FRIN [HE: Mixed Exposure

FRCG  [HY : High/Mixed Exposure

AR AR

Source: Own Elaboration
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Markedly, the second model demonstrates clearly how its aggregated results impacted the
conclusions taken by each sector. Besides this, it can be observed that most of the results presented

resonated with the researched sectoral assumptions.

8 Conclusion and Recommendations

8.1 Conclusion

This thesis set out to investigate whether exchange rate fluctuations of the USD/EUR influenced French
equity returns. By compartmentalizing the domestic financial market into nine different economic sectors,
it allowed the analysis to draw different hypothesis of each sector depending on its scope of activity and to
observe their different sensitivities to the FX rate. To mitigate statistical complexity when interpreting the
indices’ results, three control variables were considered: the French market rate (represented by the CAC40
index) to assess the market correlation of the indices; the MRO rate from the ECB, to control for changes
in monetary policies; and the annual inflation rate, to explain the varying economic landscape during the
observed period.

Four different models were computed to create a comprehensive econometric framework with the
goal of addressing the thesis’ objective with different complementary angles. Focusing on both mean return
exposure and volatility transmission of the indices, the four following models were used: a baseline OLS
regressions model, an aggregate panel regressions model, a TVP model and finally a GARCH model.

The results from the primary OLS regressions analysis demonstrated each index to have a strong
correlation with the market rate and a statistically significant relationship for some sectors to the underlying
exchange rate, notably the Health Care, Financials and Consumer Goods indices. These findings aligned
with the sectoral hypothesis formed prior to the analysis, which highlighted the international exposure of
each industry.

The secondary analysis, focusing on the aggregate fixed and pooled effects of the indices, revealed
market wide factors to have an impact on equity markets but demonstrated limitations as much of the
variance was absorbed.

The third model provided further depth in understanding the relationship between the USD/EUR
rate and the industries’ returns. It offered evidence that FX Betas were not stable over time but instead
fluctuated in response to macro economical, geopolitical and sector-specific events. By highlighting these
different Betas as well as the specific dates the sectors experienced important changes in return levels, the
spikes could be traced back to key episodes such as the European debt crisis in 2012, the ECB’s QE program
in 2015 and the 2017 elections.
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Lastly, the GARCH model highlighted the volatility channels of these equity indices,
demonstrating that FX volatility does spillover into sectoral return volatilities. Different volatility profiles
were identified, on one side with sectors experiencing intense volatility spikes that were short lived, such
as the Consumer Services sector, and on the other end indices with more muted volatility spikes but with a
more persistent volatility, such as the Technology and Basic Materials sectors.

Taken together, these models demonstrated that exchange rate fluctuations do matter in French
sectoral returns with heterogenous effects across industries, time periods and market conditions. The
findings of this thesis can present some implications both for investors when considering sectoral hedging
implications, as well as for policymakers when deliberating on monetary and FX exposure management.

Professionals such as portfolio managers or individual investors may find practical relevance in
these findings, confirming intuitive belief on exchange rate dynamics impacting financial markets.
Identifying sectors which display positive and persistent FX exposures, such as the Health Care and
Consumer Goods sectors, may benefit portfolios from a strengthening US Dollar and serve as a natural
hedge. Conversely, sectors which exhibited negative correlations and high varying FX Betas, such as the
Financials sector, would require more active hedging strategies. The strong volatility persistence for sectors
such as the Technology and Basic Materials suggests to investors to exercise caution when holding these
sectors during periods of economic uncertainty, as shocks may linger and amplify risk. A sector-specific
hedging approach compared to a broad market hedge would act as an effective strategy when holding
globally diversified portfolios.

Other economic agents such as policymakers may also find this paper to offer insights on the
sensitivity of French industries to exchange rate fluctuations, especially in internationally exposed sectors.
As observed in the study, decisions from the ECB, such as the QE program, translates near-systematically
in financial markets providing different types of reactions. In addition, the improved fit of the GARCH
model once control variables were considered demonstrated that monetary policy interacts meaningfully
with sectoral volatility. Policymakers should therefore consider the spillover effects of exchange rate
movements on sectoral stability when drafting monetary policy, especially when the heterogenous impact

was highlighted across sectors.

8.2 Limitations and Recommendations

Despite the valuable insights this thesis provides for professionals, it still holds some limitations
related to the different components of the models. Firstly, the main limitation in this approach is the multi-
correlation effect when arguing whether FX movements impact equity returns as it raises the issue of

causality. While the analysis frames this argument, it could equally be argued that equity market movements
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influence exchange rate dynamics. Disentangling the multi-correlation effect of financial variables which
are influenced by a multitude of factors remains challenging and beyond the scope of the econometric
models employed in this study.

Another limitation in this study, which contributes to the multi-correlation effect, is the limited
number of control variables. While both the ECB’s MRO and the annual inflation rates improved
explanatory power in some models, many potential drivers were considered but set aside. In addition to
macroeconomic effects, global risk factors such as commodity prices, interest rate spreads or global risk
aversion indicators like the VIX index could yield richer insights. In addition, specifically controlling for
important historical events such as presidential elections, sovereign rating downgrades and regulatory
reforms may provide clearer insights on the true impact of the USD/EUR exchange rate on financial
markets.

The choice of underlying assets in representing the French economy as well as the attributes of the
chosen data both present some limits. The reliance on the CAC40 to represent the market index may be
limited when compared to the S&P500 as a market index for the US due to the limited number of companies
in the index. Indeed, France’s size in comparison to the US is relative however an index which covers a
broader range of companies, such as the CAC All-Tradable of around 250 companies, may act as a better
market rate. In addition, the market rate and the CAC based sector indices may limit the representativeness
of the French economy due to the important amount of international activity of some underlying companies
have as well as important sub-sectors grouped in broader categories. The large international profit
contribution of the corporations may limit the true representation of the French market as a domestic
economy. As for the sub-sectors, key industries of France such as luxury goods (e.g., LVMH, Kering,
Hermes) and aerospace and defense (e.g., Airbus, Dassault Aviation, Thales) deserve their own standalone
indices and are instead aggregated under larger indices.

In regard to the attributes of the data, the frequency of the data utilized represents some constraints.
The use of daily returns provides a high-frequency perspective but introduces statistical noise and
microstructure effects. In comparison, the mismatch in periodicity with the annual inflation rate or the
occasional changes in the ECB MRO rate creates disproportionally large coefficients and interpretational
challenges. A harmonization of data frequency would be preferable.

The final limitations can be identified within the models. While the first two models with the OLS
and panel regressions provide intuitive starting points in building a comprehensive econometric framework,
the reliance on static assumptions are counterintuitive considering the dynamic nature of the financial data
utilized. In addition, the absence of the HAC/Newey-West and Hausman statistical tests limit the robustness
of the models and should be considered when revisiting this subject. Concerning the TVP model, the

window size of 252 trading days presents some questions as a shorter or longer window might yield
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different results. Indeed, when constructing the window for the rolling regressions, the entire data points of
the year 2010 could not be used for estimation therefore reducing the sample size. In addition, the results
from the rolling betas should be interpreted with caution as the short-term spikes may only reflect statistical
noise.

Lastly, the insightful results on the volatility of the equity returns impacted from the observed
exchange rate from the GARCH model also holds some limitations. Although the model significantly
improved its robustness for two of the sectors when control variables were considered, the restrictive
assumptions associated with the model limited its applicability. The conditional normality of errors that the
GARCH model assumes presents a limitation with the type of data considered as financial returns often
have fat tails, which may bias the estimates of the persistence of volatility. In addition, the cross-sector
volatility spillover effects were not captured due to the separate modelling of volatility for each sector.
Overall, the framework did still provide valuable insights in tackling the impacts of FX in equity returns.
Still, the methodological caveats underline the need to interpret the results with caution and leave room for
improvement for future research.

Considering the different limitations of the models, they offer several opportunities to expand the
literature with reinforced quantitative models as well as different perspectives with regard to the underlying
focus for future research. Firstly, the scope of the research could be changed to observe different countries
or the aggregate Euro Area countries and study the cross- spillovers in different sectors. Secondly, custom
indices could be constructed to be able to capture specific sectors impacts from FX, especially for the luxury
goods or aerospace and defense sectors of France which were overlooked in the aggregate indices.

Thirdly, in addition to the underlying equities, the observed currency rates could be broadened to
include several sets of currencies for a more realistic mapping of France’s international interactions and FX
exposures. Notably, the exchange rates with the Great British Pound (GBP), the Chinese Yuan (CNY) or
even the Japanese Yen (JPY) could make great contenders for future research. Fourth, the sampling period
could be modified to include crisis episodes, such as the 2020 COVID-19 pandemic, and observe how FX
exposures evolve pre and post global crisis.

Finally, future studies could apply richer econometric models to push the analysis further. Notably,
more volatility frameworks such as the EGARCH, the GJR-GARCH or a multivariate GARCH model
would improve the fit when dealing with financial and intercorrelated data. In addition, machine learning
approaches could be used to improve the accuracy in the dataset or to reveal nonlinear relationships.

On a concluding note, this thesis has sought to illuminate the role of exchange rate fluctuations in
shaping French sectoral capital returns and volatility. By combining four econometric models, the
framework was able to uncover different facades of the problem, demonstrating that FX exposures are

heterogenous across sectors, evolve over time and vary depending on the given macro-economic and
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geopolitical context. While the insights presented some limitations, they offer valuable guidance for
investors and policymakers when assessing their hedging strategies, highlighting the importance of holding
a top-level sectoral view in equity portfolios. The summative message of the paper is that exchange rate
dynamics are deeply intertwined alongside a multitude of factors with the functioning of French equity
markets, and understanding this relationship remains a crucial task in an increasing globalized financial

environment.
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10 Appendixes

Appendix A - Timeline of France’s History
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Source: Adapted from The stages in France’s European financial integration, by Banque de France. (n.d.).
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Appendix B - Index Company Breakdown
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Appendix C - Line Plots of Sectoral Indices LOG Returns
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Appendix D - Line Plot of the Market Index and Average Sector Volatility

30-Day Rolling Volatility - Market vs Sectors
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Appendix E - Line Plot of USD/EUR Foreign Exchange Rate Volatility

30-Day Rolling Volatility - USD/EUR Exchange Rate
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Appendix F - Statistic Data Descriptions
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Appendix G - Panel Model Time Fixed and Two Way Fixed
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Source: Own elaboration
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Appendix H - TVP Model Results Graphs Without Control Variables

03

06

0.4

02

00

FRHC - Ralling Factor Loadings

FRIN - Loadings

— LOGR_PXIGR
— LOG_F%_USD_EUR

L -\Vﬁ\m\ﬁﬂﬁf V‘F‘Lnr-“"n/" f\r\“ e A MW-WM\M

08

06

o4

0z

op

— LOGR_PXIGR
—— LOG_FX_USO EUR

%M B s M\_

2011 2 013 2014 2015 2016

FRHC - Ralling Rsquared

07 2018 019 2020

2011 a2 013 014 05 016

FRIN - Relling R-squared

2017 2018 2019 2020

2011 2012 013 2034 2ms 2016 2m7 208 018 2020

FRUT - Rolling Factor Loadings

R

2011 2012 2004 5 2016

FRUT - Rolling Resquared

2019

-5

2031 2012 013 264 2015 018 07 2018 2010 2020

FRFIN - Rolling Factor Loadings

—— LOGR_PXIGR
—— LOG_FX_USD_EUR,

2011 2012 2015 2016

FRFIN - Rolling R-squared

2011 01z 2013 010 2015 016 2017 2018 018 2020

FREM - Ralling Factor Loadings

o
A R M, .
""\m_km_w( \\-\.&,\%

=
—— LOGR_PXIGA R
015 006

LOG_FX_USD_EUR
o1
FRBM - Rolling Resquared

2012 203 2014 07

2011 2012 2014 2015 2016 2017 2018 018

FRCG - Ralling Factor Loadings

—— LOGR_PKIGR
— LG FX_USD_FUR

M \\»Wr‘mh‘ \J“"ww”“w

2011 1z 013 2014 2015 016 07 018 2018 2020

FRCG - Rolling R-squared

2011 2012 2014 2015 06 017 2018 2018

2011 w1z 013 2015 2016 2017 2018 2020

65



Exchange Rate Dynamics and Sectoral Performance: Exploring International Transmission in the French Financial Market

FRCS - Rolling Facter Loadings

FROG - Rolling Factor Loadings
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Appendix I - TVP Model Results Complete Table With Control Variables
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Appendix J - TVP Model Results Graphs With Control Variables

11 FRCG - Rolling Factor Loadings
e11 FRBM - Rolling Factor Loadings — LOGAPXIGR
050 — LOG_FX_USD_EUR
204 — LOGAPRIGR — ECB_Main_refinancing_operations
LOG_FXASDEUR 0251 — inRation_Annual
1| — FcAMaIn aancing sparatizas -
51 — infistion_Annual o
10
025
s
-050
0
l -078
o5
“100
10
125
s
2011 2012 2013 2014 2015 2018 2017 2018 2018 2020
201 2012 2013 2018 2005 20 2017 2018 2019 2020
FRCG - Rolling Resquared
FREM - Rolling R-squared e
030
0o s
a0
a0
ot
0 075
065
o
o0
55 ass
050
2m 202 2013 014 013 2018 2007 2018 2019 020 2011 2012 013 2014 2015 2016 2017 2018 2018 2020
111 FROG - Rolling Factor Loadings
L1 FRCS - Rolling Factor Loadings
— LOGR_PR1GR
1o — LOGR_PKIGR —— LOG_FX_USD_EUR
— LOG_PXUSD_EUR 2 — ECB_Main_refinencing_spesstions
875 —— ECB_Main_refinaneing_sperstions — \flotion Anal
— iaation_Anrwal S
050
1
025 |
o0 ° r
025
-
030
075 -2
2011 2012 013 2014 2015 2015 017 2018 201 2020 won oz o o w0 e o w9 e 2020
FRCS - Rolling Rsquered FROG - Rolling R-squared
on
e
o8
7
° 07
06
o5 s
04
1]
03
0z
2011 2012 2013 204 201 216 2017 208 ) 2020 2010 20z 2013 2014 2005 2008 2017 2018 2008 2020
1e11 FRHC - Rolling Factor Loadings
211 FRTEC - Rolling Factor Loadings 15 — LocR_Prick
01— Lock prica - 10G_fX_usp_EUR
— L0G_FX USD_ELR 10| — ECH_Main_refinancing opesations
131 — Eca_Main_refinancing_operations — Inflasian_Annual
— Inflation_Arwual
10 o 03
05
0
00
05
05
10 -10
13
2m 2012 013 2014 2015 006 w017 2018 2019 020
011 2012 2013 2014 2013 2016 2017 018 2018 .
FRHC - Rolling R-squared
FRTEC - Rolling R-squared
1)
08
ors
om0
07
o6s
060 06
055
050 s
oas
04
2on 2012 013 2014 2015 w0 207 2018 2019 w2 2m 2012 003 2014 2015 206 2017 208 2019 2020

68




Exchange Rate Dynamics and Sectoral Performance: Exploring International Transmission in the French Financial Market

1e10

FRIN - Rolling Factor Loadings.

— 0GR _PAIGR
—— LDG_FX_USD_EUR

—— ECB_Main_refinarxing_operstions
—— wfatian_Anrual

201 012 2013

2014

201 2016
FRIN - Rolling Resquared

2018

2018

2020

Let1

FRUT - Rolling Factor Loadings

— DGR _FXIGR
— LOG_F_USD_EUR

— ain_refinancing_operations:
— Inflaticn_anrust

om mz 2m3

014

2015 2016 2017 ma 9 2020
FRUT - Ralling R-squared

om0 012 2013

le1L

2014

2013 a8

FRFIN - Roling Factor Loadings

2018

ETS

2070

— oGk PrIGR
—— LOG_F¥_USD EUR

—— ECA_Main_refirancing_sperations
— Inflation_Annual

2011 2002 2013

2014

2015 2016
FREIN - Rolling #-squared

2017

2018

2018

2011 2012 a3

2015 2018

2017

018

2018

2020

201 2012 2013

Source: Own elaboration

014

2015 2018 2011 2018 2018 2020

69



	Acknowledgements
	Resumo
	Abstract
	Table Index
	Figure Index
	Appendix Index
	1   Introduction
	2   Literature Review
	2.1 Why Study Foreign Exchange Rate Exposure in French Sectors
	2.2 France’s Integration in Global Markets
	2.3 Measuring Globalization
	2.4 Transmission Channels of Foreign Exchange Shocks
	2.4.1 Trade Channels
	2.4.2 Financial Channels

	2.5 Exchange Rate Pass-Through and Sectoral Effects
	2.6 Monetary Policy and Global Liquidity
	2.7 Synthesis and Research Gaps

	3   Conceptual Model and Research Hypothesis
	3.1 The Oil and Gas sector
	3.2 The Health Care sector
	3.3 The Utilities sector
	3.4 The Consumer Service sector
	3.5 The Financials sector
	3.6 The Technology sector
	3.7 The Basic Materials sector
	3.8 The Industrials sector
	3.9 The Consumer Goods sector

	4   Contextualization
	4.1  Collected Data
	4.2 Data and Descriptive Statistics

	5  Methodology
	5.1 Baseline OLS Regression Model
	5.2 Panel Data Model
	5.3 Time-Varying Parameter Model
	5.4 Volatility Transmission GARCH Model

	6   Obtained Results, Findings and Discussion
	6.1 Baseline OLS Regression Model
	6.1.1 Baseline Regression Model Without Control Variables
	6.1.2 Baseline Regression Model With Control Variables

	6.2 Panel Data Model
	6.2.1 Panel Data Model Without Control Variables
	6.2.2 Panel Data Model With Control Variables

	6.3 Time-Varying Parameter (TVP) Model
	6.3.1 TVP Model Without Control Variables
	6.3.2 TVP Model With Control Variables

	6.4 Volatility Transmission GARCH Model
	6.4.1 Volatility Transmission GARCH Model Without Control Variables
	6.4.2 Volatility Transmission GARCH Model With Control Variables


	7   Summary of Obtained Results
	7.1 Summary for Each Sector
	7.1.1 CAC Oil and Gas (FROG)
	7.1.2 CAC Health Care (FRHC)
	7.1.3 CAC Utilities (FRUT)
	7.1.4 CAC Consumer Service (FRCS)
	7.1.5 CAC Financials (FRFIN)
	7.1.6 CAC Technology (FRTEC)
	7.1.7 CAC Basic Materials (FRBM)
	7.1.8 CAC Industrials (FRIN)
	7.1.9 CAC Consumer Goods (FRCG)

	7.2 Summary Table

	8   Conclusion and Recommendations
	8.1 Conclusion
	8.2 Limitations and Recommendations

	9   Bibliographical References
	10   Appendixes

