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This thesis asks whether changes in geopolitical risk (GPR) disrupt the momentum of equity
returns in European markets, using the two Russia—Ukraine conflicts, the 2014 annexation
of Crimea and the 2022 full-scale invasion, as identifying events. Fifteen developed
European markets are studied from January 2000 to January 2026 and grouped into three
proximity tiers. Geopolitical risk is measured with the country-specific GPR indices of
Caldara and lacoviello (2022), entered as a volatility-scaled change following Zaremba et
al. (2022). Monthly USD excess returns are regressed on the change in GPR, controlling for
momentum, the VIX change, and the oil-price change, first market by market and then in
fixed-effects panels with proximity and episode interactions; Driscoll-Kraay standard errors
provide the primary panel inference. High-proximity markets earn a higher average monthly
excess return (0.486%) than the medium (0.385%) and low (0.276%) tiers, but the
geopolitical-risk channel is weak overall: country-specific GPR changes are largely
unrelated to returns, and only the global index is significant for a few markets. The proximity
hypothesis is not supported, and the two conflicts cannot be distinguished at the panel level.
The main novel result is exploratory: for the strategically important Nordic markets of the
high north (Finland, Norway, and Sweden), the GPR—return relationship reverses sign
between the two wars with the 2022 invasion followed by a delayed, persistent negative drift
consistent with the gradual pricing of fundamental damage rather than overreaction.
Geopolitical risk thus exerts a limited and heterogeneous influence on European equity
returns, and proximity does not amplify it in the aggregate.
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Tamia tutkielma tarkastelee, héiritsevdtkd geopoliittisen riskin (GPR) muutokset
osaketuottojen momentumia Euroopan markkinoilla. Aikajaksona kdytetddn kahta Vendjan
ja Ukrainan konfliktia: Krimin valtausta 2014 ja tdysimittaista hyokkaystd 2022 eteenpéin.
Aineisto kattaa 15 kehittynyttd Euroopan osakemarkkinaa vuosilta 2000-2026 ja maat
jaetaan kolmeen luokkaan etdisyyteen perustuen (korkea, keskitaso, matala). Geopoliittista
riskid mitataan Caldaran ja lacoviellon (2022) maakohtaisilla GPR-indekseilld, jotka
muunnetaan volatiliteetilla skaalatuksi muutokseksi Zarembaa ym. (2022) seuraten.
Kuukausittaisia dollarimdérdisid ylituottoja selitetiin GPR:n muutoksella momentumin,
VIX:n muutoksen ja 6ljyn hinnan muutoksen ohella, ensin maakohtaisesti ja sitten kayttden
Driscollin—Kraayn estimoituja paneeleita. Korkean ldheisyyden markkinat tuottavat
korkeampaa kuukausiylituottoa (0,486 %) kuin keskitason ja matalan luokat, mutta
geopoliittisen riskin vaikutus on kokonaisuutena heikko: maakohtainen GPR:n muutos ei
juuri ole yhteydessd tuottoihin, ja vain globaali indeksi on merkitsevd muutamalle
markkinalle Etdisyyshypoteesi ei saa tukea, eikd kahta konfliktia voida erottaa toisistaan
paneelitasolla. Keskeisin uusi havainto on luonteeltaan eksploratiivinen: Itdmeren
osakemarkkinoilla (Suomi, Norja, Ruotsi) GPR:n ja tuoton vilinen yhteys vaihtaa merkkid
konfliktien valilld, ja vuoden 2022 hyokkéystid seuraa viivdstynyt ja pysyva negatiivinen
tuottodrift, joka viittaa taloudellisen vahingon asteittaiseen hinnoitteluun ylireagoinnin
sijaan. Geopoliittisen riskin vaikutus on siten rajallinen ja heterogeeninen, eiké ldheisyys
vaikuta vahvistan sité.
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1 Introduction

Momentum investing, a strategy of buying recent winners and selling recent losers, is one of
the most robust return premia in financial economics, first demonstrated in the academic
literature by Jegadeesh and Titman (1993), formalised as a pricing factor by Carhart (1997),
and confirmed across twelve European equity markets by Rouwenhorst (1998). Yet
momentum is vulnerable to sudden disruption: Daniel and Moskowitz (2016) document
occasional catastrophic losses triggered by sharp market reversals and Grundy and Martin
(2001) trace this fragility to the time-varying factor exposures that momentum portfolios
inherit from their formation period. Geopolitical shocks are precisely the kind of sudden,
exogenous disruption that can trigger such reversals. Europe offers a compelling setting to
study this interaction: the 2014 annexation of Crimea and the 2022 full-scale invasion of
Ukraine produced the two largest post-Cold-War geopolitical risk spikes originating in
Europe, with market reactions that varied sharply by proximity to the conflict zone (Caldara

& lacoviello, 2022; Liu & Shen, 2024).

Prior research establishes several relevant findings. Caldara and Iacoviello (2022) construct
a news-based Geopolitical Risk (GPR) index and show that GPR shocks produce persistent
declines in equity markets, investment and employment; their decomposition into threat
(GPRT) and act (GPRA) sub-indices further shows that anticipated escalation carries
different effects than realised events. In the context of Europe Liu and Shen (2024) find that
foreign GPR transmits financial instability to European markets, while Bossman et al. (2023)
document asymmetric GPR effects across European equity sectors. For Eastern Europe in
particular, Khan et al. (2023) find heterogeneous effects in their study. Most directly,
Zaremba et al. (2022) demonstrate a significant cross-sectional relationship between
volatility-scaled GPR changes and country-level equity returns in emerging markets,
consistent with an overreaction-reversal mechanism, but their evidence is confined to
emerging markets and they note that momentum performed poorly within their sample.
Separately, the market-states literature shows that momentum profits depend heavily on the
prevailing market regime (Cooper et al., 2004; Geczy & Samonov, 2016), and GPR shocks
represent precisely the kind of abrupt state transition this literature identifies as damaging to

momentum.



What this literature has not examined is whether geopolitical risk disrupts the momentum
premium in developed European equity markets, where proximity to the Russia-Ukraine
conflict creates a natural gradient in exposure. To our knowledge, this is the first study to
exploit the two Russia-Ukraine conflicts as paired natural experiments, using a limited
territorial seizure in 2014 and a full-scale invasion in 2022 to test how shocks of differing
magnitude affect return dynamics across European markets stratified by proximity, and the
first to bring the threat-act decomposition of geopolitical risk to European momentum.

Section 2.8 develops this gap and the resulting contributions in full.

The objective of this thesis is to examine whether changes in geopolitical risk disrupt the
momentum premium in European equity markets, using the 2014 and 2022 events as natural
experiments across 15 European countries grouped into three proximity tiers (high, medium,

and low) relative to the conflict zone. Four research questions guide the analysis:

RQ1. Are changes in geopolitical risk (AGPR) significantly associated with excess equity

returns in European markets?

RQ2. Is that relationship stronger in high-proximity markets than in medium- or low-

proximity markets?

RQ3. Does the relationship differ between the 2014 and 2022 events, and do its magnitude

and sign change with shock severity?

RQ4. Do geopolitical threats (GPRT) disrupt return dynamics more than geopolitical acts
(GPRA)?

The methodology follows Zaremba et al. (2022), constructing volatility-scaled changes in
geopolitical risk and employing them alongside standard controls in time-series and panel
regressions over monthly data from January 2000 to January 2026. Country-level time-series
regressions use Newey-West (1987) heteroskedasticity- and autocorrelation-consistent
standard errors; the panel specifications use Driscoll-Kraay (1998) standard errors as the

primary inference, with Newey-West standard errors reported alongside for comparison.

The main findings are as follows. Across the full sample, country-specific GPR changes are
not significantly associated with excess returns in any of the 15 markets, and no proximity
gradient appears in the panel. The event analysis is where interesting findings develop. In

2014 the GPR-return relationship is positive and significant for Norway and Finland, the



recovery an initial overreaction would produce; in 2022 it turns negative and significant for
Finland and Sweden, and a formal difference test confirms that the three strategically
important Nordic markets of the high north (Finland, Norway, and Sweden) all reverse sign
between the two wars. Since the regressor is lagged, a negative invasion-period coefficient
means returns kept falling in the months after a GPR increase instead of bouncing back. That
pattern fits a slow repricing of real damage rather than an overreaction that later corrects. A
full-sample analysis hides this entirely. The threat—act decomposition is more qualified than
expected: at the return level threats and acts are about equally weak, and the asymmetry
surfaces only at the mechanism level, where it is realised acts, not threats, that interact with

the momentum signal.

The remainder of the thesis is structured as follows. Chapter 2 reviews the literature on asset-
pricing factors, the momentum premium, geopolitical risk, and their interaction. Chapter 3
develops the theoretical framework and the four hypotheses. Chapter 4 describes the data
sources, variable construction, and empirical methodology. Chapter 5 presents and discusses

the results of the thesis. And Chapter 6 is the conclusion.



2 Literature Review

This chapter reviews the literature on how geopolitical risk affects equity return dynamics
in European markets, moving from multi-factor asset pricing and the momentum premium
to the measurement of geopolitical risk and, finally, the GPR-momentum interaction that

motivates the thesis.

2.1 CAPM to Multi-Factor Asset Pricing

The evolution from the single-factor Capital Asset Pricing Model (CAPM) of Sharpe (1964)
and Lintner (1965) to modern multi-factor models provides the foundation for studying
individual return factors such as momentum. The CAPM's prediction that market beta alone
determines expected returns was undermined by evidence that firm characteristics; size,
book-to-market equity, profitability, and investment carry independent explanatory power
for the cross-section of returns (Fama & French, 1992), a finding formalised in the Fama and
French (1993) three-factor model and its five-factor extension (Fama & French, 2015). The
five-factor model leaves momentum out. Even so, Fama and French (2015) acknowledge
that the Carhart (1997) four-factor model, which adds a momentum factor, is probably the
most commonly used model in company-level asset pricing studies, and Fama and French
(2018) later bring momentum back in. They still treat its theoretical basis as separate from
the risk-based logic behind the other factors. Momentum is therefore empirically strong but
hard to explain on risk grounds, and that gap is what motivates the behavioural disruption

mechanisms studied in this thesis.

2.2 The Momentum Factor

The momentum anomaly is the tendency for recent winners to continue outperforming and
recent losers to continue lagging. Momentum is among the most robustly documented
phenomena in financial economics. Jegadeesh and Titman (1993) first demonstrated, using
US data from 1965 to 1989, that strategies buying past winners and selling past losers over

three-to-twelve-month formation periods generate abnormal returns of approximately one
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percent per month, returns the CAPM could not explain because the portfolios carried near-
zero market beta. Jegadeesh and Titman (2001) later confirmed that these profits persisted
in the decade after their original study, an out-of-sample period that ruled out data-mining.
Carhart (1997) formalised momentum into asset pricing by adding a winners-minus-losers
(WML) factor to the Fama and French (1993) model, and Rouwenhorst (1998) established
its international robustness across twelve European markets. At the country-index level, the
unit of analysis in this thesis, momentum is conventionally measured as the cumulative log
return over the prior twelve months (Zaremba et al., 2022). The theoretical explanation
remains contested: behavioural accounts attribute momentum either to investor
underreaction to public information (Barberis et al., 1998) or to overconfidence and self-
attribution bias (Daniel et al., 1998). These behavioural mechanisms, and the overreaction
and salience channels in particular, are central to understanding how geopolitical shocks

interact with momentum, as developed in Section 2.6.

2.3 Momentum Crashes and Market States

A defining feature of the momentum premium is its vulnerability to sudden reversals. Daniel
and Moskowitz (2016) show that momentum strategies suffer occasional catastrophic losses
“momentum crashes”, that arise because the portfolio is short past losers carrying high
option-like upside; when a severe market decline is followed by a sharp recovery, these
losers rebound while past winners lag, and the strategy's conditional return skewness is
substantially negative. Grundy and Martin (2001) trace the mechanical basis of this
vulnerability to the time-varying factor loadings of momentum portfolios, whose sign and
magnitude reflect formation-period conditions: after a rising market the portfolio is long
high-beta and short low-beta stocks, so a sudden reversal generates losses on both legs at
once. The dependence of momentum on market conditions extends beyond individual
crashes. Cooper, Gutierrez, and Hameed (2004) show that lagged market returns forecast
momentum profits, which are higher following up-markets and lower following declines;
Stivers and Sun (2013) refine this by showing that payoffs are higher within sustained market
states and lower during state transitions; and Geczy and Samonov (2016), using data from
1801 to 2012, find that market states have the largest economic impact on momentum profits

among all variables tested. Because the geopolitical shocks studied here are sudden, large-
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scale disruptions to the prevailing environment, they constitute precisely the kind of state

transition this literature identifies as most damaging to momentum.

2.4 Geopolitical Risk: Measurement and Financial Effects

The systematic measurement of geopolitical risk was formalised by Caldara and Iacoviello
(2022), who define it as the threat, realisation, and escalation of adverse events tied to wars,
terrorism, and inter-state tensions that disrupt the peaceful course of international relations.
Their GPR index counts the share of articles in ten major English-language newspapers
containing keywords across eight thematic categories, yielding a monthly series from 1900
to the present with country-specific variants for eighteen economies. Two sub-indices are
central to this thesis. The Geopolitical Threats index (GPRT) captures the five forward-
looking categories, measuring uncertainty over potential adverse events, while the
Geopolitical Acts index (GPRA) captures the three categories measuring realised turmoil.
Caldara and Iacoviello (2022) find that although both generate contractionary
macroeconomic effects, GPRT shocks are more persistent and economically damaging than
GPRA shocks, because threats sustain elevated uncertainty over extended periods while acts
resolve some of that uncertainty once anticipated events occur. This asymmetry bears
directly on momentum, since sustained threat-driven uncertainty is more likely to prevent
the return continuation on which momentum relies than the shorter disruption of a realised
act. Using structural VAR models on US data, Caldara and Iacoviello (2022) further show
that a two-standard-deviation GPR shock produces persistent declines in equity prices,
investment, and labour market conditions, and demonstrate that the index is empirically
distinct from both the VIX and the Economic Policy Uncertainty index of Baker et al. (2016):
unlike those measures, GPR does not spike during domestic financial crises or around

elections, capturing a source of uncertainty rooted specifically in international conflict.

2.5 GPR and European Equity Markets

In Europe, GPR reaches equity markets through more than one channel. Liu and Shen (2024)
examine foreign GPR across 28 European countries from 1985 to 2024 and find that

geopolitical risk, measured by geographic distance and trade exposure, significantly
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increases financial instability through energy-inflation and capital-flight channels, with
lower-income, market-based financial systems the most vulnerable, which serves as direct
evidence for the proximity-dependent transmission that motivates this thesis's country
classification. Bossman et al. (2023) study EU sectoral returns from 2013 to 2022 and find
that GPR effects are asymmetric and sector-specific, falling mainly on energy-intensive and
industrial sectors. Khan et al. (2023) find two-way causality between GPR and economic
stability across Central and Eastern Europe, and trace Poland's elevated vulnerability to its
energy dependence and its location. Together these studies show that GPR matters for
European equity markets and that the effect varies by proximity and exposure. What none
of them does is isolate the momentum channel, which is where GPR might affect cross-

sectional return predictability.

2.6 The GPR-Momentum Interaction

The direct empirical link between GPR and momentum-related return dynamics is
documented by Zaremba et al. (2022) across 19 emerging equity markets from 1990 to 2020.
Using the Caldara and Iacoviello (2022) index, they find that volatility-scaled changes in
GPR (AGPR) exhibit a statistically significant negative cross-sectional correlation with past
equity returns, with momentum the sole variable among eight cross-sectional predictors to
show a significant relationship with AGPR: countries experiencing the largest recent GPR
increases tend to have the lowest past returns. Zaremba et al. (2022) attribute this to investor
overreaction driven by the availability heuristic and salience, whereby sudden geopolitical
shocks trigger disproportionate fear, oversell equities below fundamental value, and produce
a subsequent correction, a positive AGPR-to-future-return relationship. This is consistent
with the momentum-crash framework of Daniel and Moskowitz (2016) and with the market-
states evidence of Cooper et al. (2004) and Stivers and Sun (2013), which identify abrupt
state transitions as most damaging to momentum. Barroso and Santa-Clara (2015) add a
relevant caveat by showing that a substantial share of momentum's risk is momentum-
specific rather than market-related, so that hedging on market betas fails to reduce crash
exposure; this implies that controlling for general market uncertainty through AVIX may not
fully absorb the momentum channel through which GPR operates. Critically, the Zaremba

et al. (2022) findings are confined to emerging markets, and the authors note that momentum
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performed poorly in their sample, leaving the GPR-momentum dynamic untested in the
developed European setting where the premium is most robustly established (Rouwenhorst,
1998) and where the geographic concentration of the Russia-Ukraine conflicts creates

natural variation in proximity-based exposure.

2.7 Russia-Ukraine Conflicts as Natural Experiments

The two Russia-Ukraine events are the empirical core of this thesis, providing well-defined
quasi-natural experiments for studying the GPR-return interaction. The 2014 annexation of
Crimea generated a GPR index value of approximately 283 and a sharp but contained
disruption. The Russian MICEX index fell roughly 10.8 percent and the German DAX
roughly 3.3 percent, while US equities showed minimal reaction. The 2022 full-scale
invasion produced a GPR value of approximately 445, one of the largest post-Cold War
readings, triggering a 17 percent decline in the DAX from January to August 2022 as
European energy prices surged (Liu & Shen, 2024). Federle et al. (2022) provide direct
market-level evidence for the proximity premise underlying this thesis, showing that equity
markets geographically closer to Ukraine suffered significantly larger declines following the
invasion. The two events differ along three dimensions central to the empirical design of this
study: magnitude, with the 2022 shock approximately 57 percent larger on the GPR index;
duration, with 2022 producing a sustained elevation rather than a transitory spike like 2014
and transmission, with 2022 operating through direct energy-price shocks, comprehensive
sanctions including SWIFT disconnection, and broad supply-chain disruption (Liu & Shen,
2024; OECD, 2022). These differences generate testable predictions: GPR-driven disruption
should be larger, more persistent, and more geographically concentrated in high-proximity

countries during 2022 than during 2014.

2.8 Research Gap and Contribution

The literature reviewed above establishes three foundational points: that the momentum
premium is vulnerable to large exogenous shocks and to the market-state transitions that
GPR events represent (Daniel & Moskowitz, 2016; Cooper et al., 2004; Stivers & Sun,

2013); that GPR shocks produce significant cross-sectional associations with past equity
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returns in emerging markets (Zaremba et al., 2022); and that European equity markets
respond heterogeneously to Russia-Ukraine GPR shocks according to geographic and
economic proximity (Liu & Shen, 2024; Bossman et al., 2023; Khan et al., 2023; Federle et
al., 2022).

What prior work has not examined is whether proximity-based heterogeneity in GPR
exposure translates into heterogeneous disruption of return continuation in developed
European markets. Zaremba et al. (2022) study emerging markets only and do not exploit
geographic proximity; Liu and Shen (2024) and Bossman et al. (2023) examine financial
stability and sectoral returns respectively, but neither isolates the momentum channel; and
Federle et al. (2022) document proximity-scaled return reactions to the 2022 invasion
without addressing momentum or comparing across events. This thesis addresses that gap
through a focused comparative study of GPR-driven disruption to equity return dynamics
across European markets stratified by proximity, using two shock events of differing

magnitude and duration as natural experiments.

The thesis makes three contributions. First, it provides the first test of GPR-driven
momentum disruption in developed European equity markets. Second, it exploits the 2014
and 2022 Russia-Ukraine events as paired natural experiments stratified by proximity,
isolating how shock severity governs the GPR-return relationship, a design not previously
applied in the European context. Third, it brings the Caldara and Iacoviello (2022) threat-act
decomposition to European equity returns, distinguishing whether anticipated threats or

realised acts carry the greater disruptive content.

3 Theoretical Framework and Hypotheses

The literature reviewed in Chapter 2 establishes three converging lines of evidence: that the
momentum premium is vulnerable to sudden, large exogenous shocks and to the market-
state transitions they produce (Daniel & Moskowitz, 2016; Cooper et al., 2004); that GPR
shocks produce persistent declines in equity prices and are negatively correlated with past
returns at the country level (Zaremba et al., 2022); and that European equity markets respond
heterogeneously to Russia-Ukraine GPR shocks depending on geographic and economic

proximity to the conflict zone (Liu & Shen, 2024; Bossman et al., 2023). This chapter pulls
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those strands together. The framework it builds sets out how geopolitical risk shocks disrupt
momentum, why that disruption is sharper in markets close to the conflict, and why a threat
and an act leave effects of different duration. The framework generates four testable

hypotheses that structure the empirical analysis in Chapters 4 and 5.

3.1 Theoretical Framework

The mechanism connecting GPR to momentum disruption operates through three channels:
investor overreaction driven by behavioural biases, the amplification of that overreaction in

high-proximity markets, and the asymmetric persistence of threat versus act shocks.

The first and most foundational channel is investor overreaction. Following Zaremba et al.
(2022), the framework rests on two behavioural phenomena: the availability heuristic and
salience. The availability heuristic of Tversky and Kahneman (1973, 1974) describes a
cognitive shortcut in which an event's subjective probability is tied to how easily it comes to
mind, so that media coverage, recency, emotional affect, and geographic proximity inflate
perceived risk beyond its objective level. The salience model of Bordalo et al. (2012, 2013)
describes agents which overweight attention-grabbing states, with distortions most acute for
low-probability, high-consequence events, which are the classes captured by the GPRT sub-

index.

For equity markets the prediction is straightforward. When geopolitical risk jumps, as it did
during the 2014 annexation of Crimea and the 2022 invasion of Ukraine, investors tend to
overstate how large and how lasting the threat is. The resulting sell-off pushes prices below
fundamental value, and once the overreaction fades the rebound produces a positive link
between AGPR and later returns. This is the relationship Zaremba et al. (2022) find in
emerging markets. The connection to momentum is direct: momentum exploits positive
return autocorrelation, and a sudden GPR spike breaks that autocorrelation by forcing recent
winners to fall sharply. The mechanical basis, following Grundy and Martin (2001), is that
momentum portfolios carry formation-period factor exposures that become adversarial when
a GPR shock abruptly changes the prevailing market state, following the evidence that
momentum is most vulnerable during state transitions (Cooper et al., 2004; Stivers & Sun,

2013).
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The overreaction-reversal mechanism implicitly treats the GPR shock as a sentiment event
that overshoots fundamentals and then corrects. This holds for moderate shocks with limited
direct economic consequence but becomes untenable as severity rises. At sufficiently high
levels of disruption such as a full-scale invasion involving comprehensive sanctions, energy-
supply severance, and supply-chain collapse, the price decline may reflect genuine,
persistent impairment of corporate earnings rather than temporary overreaction. In such
cases GPR operates through a fundamental damage channel. For the empirical design, the
key point is that the damage from a severe geopolitical shock is unlikely to be priced in a
single revision: sanctions packages accumulate, energy contracts unwind over months, and
the earnings consequences for individual firms emerge only gradually, so prices continue to
adjust downward in the months after the initial shock rather than correcting upward. Because
the empirical specification relates returns to the previous month's change in GPR, the two
channels carry opposite predictions for Bi. Under overreaction-reversal, the months
following GPR increases bring recovery, and B: is positive. Under delayed damage pricing,
the months following GPR increases bring continued losses as the real consequences are
progressively incorporated into prices, and P: is negative, producing a pattern of
underreaction and post-shock drift. Immediate and fully efficient pricing of the shock would
instead imply B: = 0, since a lagged regressor cannot predict returns that have already
adjusted. The sign of P therefore carries information about which channel dominates, and
the relative strength of the two channels plausibly varies with shock severity, which is

examined in the comparison between the 2014 and 2022 events at the centre of this thesis.

The second channel is proximity amplification. The overreaction mechanism does not
operate uniformly across markets, because availability and salience assign disproportionate
weight to events that are physically, economically, and culturally close. A shock on the
Russia-Ukraine border is not equally salient to a Finnish investor, whose country shares a
1,340-kilometre border with Russia, and a Portuguese investor, for whom the events are
geographically and economically remote. Zaremba et al. (2022) point to proximity as a main
amplifier of subjective availability, and Liu and Shen (2024) show for Europe that foreign
GPR, measured through distance and trade flows, raises financial instability in nearby
countries. Proximity also works through the real economy, not only through sentiment.
Markets close to the conflict face direct energy-price shocks, strain on banks exposed to

Russia, and disruption to trade and supply chains, and these pressures fall hardest on high-
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proximity economies (OECD, 2022; Khan et al., 2023). Because these real channels
reinforce the behavioural one, the GPR effect in high-proximity markets is potentially more
severe and more persistent than in distant markets where the shock registers mainly as an
uncertainty spike and during severe events the fundamental damage channel is
correspondingly more likely to dominate, potentially producing negative rather than positive

coefficients.

The third channel is the asymmetry between geopolitical threats and acts. As established in
Chapter 2, Caldara and Iacoviello (2022) find that GPRT shocks produce more persistent
and damaging effects than GPRA shocks, because a threat sustains elevated uncertainty over
an extended period: the adverse event may or may not materialise, whereas an act resolves
part of that uncertainty once it occurs. For momentum, this implies that threats should be
more damaging than acts, as sustained uncertainty prevents the gradual return continuation
on which momentum relies, while an act may generate a sharper but shorter disruption. The
2014 event, characterisable as a prolonged elevated-threat phase following the annexation,
and the 2022 invasion, which combined a large act spike with extended threat elevation
during the military buildup, provide differential settings for examining this asymmetry. The
asymmetry need not look the same along every dimension. Threats may hold down returns
across the board by keeping uncertainty high, whereas acts may do their damage more
narrowly, hitting recent winners hardest and so disturbing the cross-sectional ordering that

momentum depends on. Chapter 5 tests both dimensions.

3.2 Hypotheses

Four testable hypotheses follow from the framework. Each map onto one strand of the

argument above and onto one of the research questions from Chapter 1.

The first hypothesis concerns the baseline link between GPR and equity returns. If
geopolitical shocks set off the kind of investor overreaction Zaremba et al. (2022) document
in emerging markets, then changes in GPR should also move excess returns in developed
Europe and disturb the return continuation that momentum relies on. The two channels
predict opposite signs. Overreaction implies a positive coefficient, since overselling is

followed by a rebound; delayed damage pricing implies a negative one, since prices keep
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drifting down as the real economic cost is absorbed. The sign thus tells us which channel is

at work.

Hypothesis 1: Changes in geopolitical risk (AGPR) are significantly associated with excess
returns in European equity markets, consistent with GPR-driven disruption to return

continuation patterns such as momentum. (Tested in Section 5.2.)

The second hypothesis concerns proximity heterogeneity. Following the psychological and
fundamental proximity amplification mechanisms, the GPR-return relationship should be
stronger in high-proximity markets, where geopolitical shocks feel more salient and carry

greater real economic consequence, than in low-proximity markets.

Hypothesis 2: The relationship between AGPR and excess returns is stronger in high-
proximity markets (Finland, Poland, Norway, Sweden, Denmark, Hungary) than in medium-
proximity (Germany, France, Italy, Netherlands, Belgium, Switzerland) or low-proximity
markets (Spain, Portugal, United Kingdom), reflecting proximity-amplified disruption

during the Russia-Ukraine conflict events. (Tested in Section 5.3.)

The third hypothesis addresses event intensity. The 2022 full-scale invasion was
approximately 57 percent larger in GPR magnitude than the 2014 Crimea annexation,
remains ongoing as of 2026, and operates through more severe fundamental transmission
channels. Following Daniel and Moskowitz (2016), who show that the magnitude and
persistence of momentum crashes scale with the size and abruptness of the triggering shock,
the 2022 event should produce more severe effects than 2014. The dual-channel framework
of Section 3.1 further suggests that the composition of the response need not be constant
across shocks of different severity: as severity rises, the delayed damage-pricing channel
becomes more plausible relative to overreaction-reversal. Because the framework does not
specify the severity threshold at which the dominant channel would change, no directional
prediction is made on this point. Whether the channel composition differs between the two
events is examined as an exploratory question alongside the formal test of Hypothesis 3 in

Section 5.4.

Hypothesis 3: The GPR-driven disruption to equity return dynamics is significantly more
severe during the 2022 full-scale invasion than during the 2014 Crimea annexation,
manifesting in larger and more persistent AGPR effects on excess returns. (Tested in Section

5.4))
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The fourth hypothesis concerns the asymmetry between threats and acts. Consistent with
Caldara and Iacoviello (2022), who find that GPRT shocks produce more persistent
macroeconomic effects than GPRA shocks, and with the argument that sustained uncertainty
prevents return continuation more effectively than event resolution, threats should produce

greater disruption to equity return dynamics than acts.

Hypothesis 4: Geopolitical threats (GPRT) produce greater disruption to equity return
patterns than geopolitical acts (GPRA), consistent with the argument that sustained forward-
looking uncertainty prevents return continuation more effectively than the resolution

inherent in realised geopolitical events. (Tested in Sections 5.5 and 5.7.)

Together these four hypotheses constitute a progressive empirical agenda. Hypothesis 1
establishes whether the GPR-return connection identified in emerging markets extends to
developed European equity markets. Hypothesis 2 tests whether geographic and economic
proximity modulates the strength of that connection. Hypothesis 3 exploits the natural
variation between the two Russia-Ukraine events to examine whether shock intensity
determines disruption magnitude, with the composition of the transmission channels
examined as a complementary exploratory question. Hypothesis 4 decomposes the GPR
effect by type, connecting the findings to the macroeconomic mechanism identified by
Caldara and Iacoviello (2022). The data, variable construction, and empirical specifications

designed to test these hypotheses are described in the following chapter.
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4 Data and Methodology

This chapter describes the data, the choice of countries, how each variable is built, and the
estimation strategy behind the four hypotheses. Section 4.1 covers country selection and the
three proximity groups, Section 4.2 the data sources and variable construction, Section 4.3

the two event windows, and Section 4.4 the regression specifications.

4.1 Country Selection and Sample

The study covers 15 European equity markets from January 2000 to January 2026. The
window runs from the pre-conflict baseline through the 2014 Crimea annexation and the
2022 invasion of Ukraine. A span this long leaves enough observations for the rolling 60-

month control estimates and surrounds both shocks with substantial data on either side.

The 15 countries are classified into three proximity tiers according to an explicit rubric fixed
before the final estimation: a country is assigned to the high-proximity tier if it shares a direct
land or maritime border with Russia, Ukraine, or Belarus and the Kaliningrad exclave, or if
it is a Nordic-Baltic frontline state whose security posture changed materially in direct
response to the conflict; to the medium-proximity tier if it has no frontier exposure but is
deeply integrated with the conflict-affected energy and trade system; and to the low-
proximity tier if it is geographically peripheral to the conflict zone or structurally insulated
from it through neutrality or diversified energy supply. The tiers deliberately encode border
and security exposure rather than raw geographic distance: Berlin lies nearly as close to Kyiv
as Helsinki does (Table 1), yet Germany's exposure is economic while Finland's is a 1°340-
kilometre land border with the aggressor state. Whether raw distance carries an effect the
tiers miss is tested separately through a continuous distance interaction defined in Section
4.4. Because tier assignment necessarily involves judgement for borderline cases, the results
chapter reports the sensitivity of all panel estimates to reassigning each borderline country
(Hungary, Denmark, Belgium) and to excluding all three. All sampled countries have
country-specific GPR indices available from Caldara and Iacoviello (2022), enabling the use

of geographically targeted geopolitical risk measures, and the sample comprises the
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European markets for which both a country-specific GPR index and a full return history are

available.

Table 1: Proximity tiers and distance to the conflict zone

Tiers follow the Section 4.1 rubric (border/frontline exposure = High; economic integration with the conflict-affected
energy and trade system = Medium, peripheral or structurally insulated = Low), not raw distance. Distance is the great-
circle distance from each capital to Kyiv; the GPR x log-distance interaction is tested separately as a continuous
robustness check.

Country Distance to Kyiv (km)
High

Denmark 1’328
Finland 1’136
Hungary 899
Norway 1’627
Poland 689
Sweden 1’264
Medium

France 2°023
Germany 1’205
Italy 1’675
Netherlands 1’780
Belgium 1’836
Switzerland 1’730
Low

Portugal 3’352
Spain 2’862
UK 2’133

Figure 1. Proximity Cohorts Map

Sample Countries by Proximity to the Russia-Ukraine Conflict

proximity ter [ wer [l vesiom [ vov [ coricscooe



22

The high-proximity tier comprises six markets, listed here in ascending distance from Kyiv:
Poland (689 km), Hungary (899 km), Finland (1’136 km), Sweden (1’264 km), Denmark
(1°328 km), and Norway (1’627 km). These are the markets judged to carry the strongest
direct border or security exposure to Russia. Because assignment follows the rubric rather
than raw distance, the two most distant members, Denmark and Norway, are placed in this

tier on security grounds rather than on proximity.

The medium-proximity tier comprises six core- and Western-European economies that lie
beyond the conflict's frontier but remain closely tied to it: Germany, Italy, Switzerland, the
Netherlands, Belgium, and France, at distances of roughly 1°200 to 2’000 km from the
conflict zone. These markets have no direct border exposure but are deeply integrated into
the European economic and financial system through which a geopolitical-risk shock
propagates, so transmission is assumed to run through economic and financial channels

rather than direct security exposure.

The low-proximity tier comprises three markets that are geographically peripheral to the
conflict and structurally insulated from it: the United Kingdom, Spain, and Portugal, at
distances of roughly 2°100 to 3’400 km. Their placement is consistent with evidence that
more peripheral European markets were among the most resilient to geopolitical-risk spikes
(Bossman et al., 2023); here the greatest distance from the conflict zone coincides with the

weakest direct linkage to it.

4.2 Data Sources and Variable Construction

This section describes the construction of all variables used in the empirical analysis. The
dependent variable, the primary GPR measures, and all control variables are defined in turn,
with formal definitions provided for constructions that are non-standard or central to the

thesis.

Dependent variable: excess returns. Monthly total return index data for all 15 countries
are obtained from Refinitiv Datastream (LSEG Workspace), using the TRXFLD total return
indices for each country. All equity index returns are converted to US dollars using end-of-

month spot exchange rates, following Zaremba et al. (2022) who denominate all returns in a
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common currency to ensure valid cross-country comparison. The monthly excess return for

country i in month t is defined as:

P.
xriy = In (P- i ) — RF; (D)
Lt—-1

where Pi; is the USD-denominated total return index value for country 1 at the end of month
t and RF; is the US 1-month Treasury bill rate, obtained from Refinitiv (LSEG Workspace)
and expressed as a monthly rate, which serves as the common risk-free rate and maintains
internal consistency with the USD-denominated return series. Over the sample period the
series implies an average annualised risk-free rate of 1.9 percent, consistent with published
Treasury bill averages for 2000-2026. Returns enter the baseline analysis without outlier
adjustment. Winsorisation at the full-sample 1st and 99th percentiles is employed only as a
clearly labelled sensitivity check, reported in Chapter 5, for two reasons: quantiles computed
over the full sample embed information unavailable in real time, and the adjustment would
clip precisely the crisis observations that identify the event-window analysis at the centre of

the thesis.

Geopolitical risk. The primary GPR measures are the monthly country-specific GPR indices
of Caldara and lacoviello (2022), using the data downloaded from the authors' website,
which are constructed by counting the monthly share of newspaper articles that both meet
the general GPR inclusion criteria and mention the name of the specific country or its major
cities, providing a geographically targeted measure of geopolitical uncertainty. Following
Zaremba et al. (2022), the change in country-specific geopolitical risk is computed as a

volatility-scaled first difference:

(GPRit—s — GPRi:_)

AGPRC;; =
"' 6(AGPR;, trailing 24 months)

(2)

where 6 denotes the standard deviation of GPR changes computed over the trailing 24-month
window. Because of this construction the variable is fixed before month-t returns are
observed, so it enters the regression as a predetermined predictor of the excess return earned

in month t. The timing keeps the specification genuinely predictive and sidesteps the
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endogeneity problem that comes from regressing returns on information from the same
month. The use of changes rather than levels is consistent with the overreaction mechanism
described in Chapter 3: the sudden change in perceived geopolitical risk, rather than its
standing level, is the trigger for the behavioural or fundamental response that affects equity
prices. The volatility scaling normalises the GPR changes by their recent variability,
ensuring that the coefficient B: captures the effect of an unusual GPR movement relative to

the country's recent GPR experience rather than the raw magnitude of the change.

As a robustness check, all baseline specifications are re-estimated using the global AGPR
index of Caldara and Iacoviello (2022) in place of the country-specific indices. For the tests
of Hypothesis 4, the global GPRT and GPRA sub-indices are used separately in first-
difference form as AGPRT and AGPRA, as country-specific threat and act decompositions

are not available.

Momentum. Following Zaremba et al. (2022) and established practice in country-level asset
pricing research, the momentum signal for country i in month t is the cumulative log return
from month t—12 through month t—1 inclusive:

12

MOMy, = ) 1y ®3)
k=1

where ri:« 1s the log return in month t—k. Unlike stock-level momentum studies, the most
recent month is not skipped, as country indices do not exhibit the short-term reversal effect
that motivates that exclusion (Zaremba et al., 2022). A large positive value indicates that the
index has been a recent winner, whereas a large negative value indicates a recent loser. The
momentum signal enters all regression specifications as a control variable, capturing the

state of return continuation at the time the GPR shock is measured.

Control variables. Every base specification carries two control variables, so that the GPR
coefficient picks up the geopolitical-risk channel itself rather than general market uncertainty

or swings in commodity prices.

The first control is the change in the CBOE Volatility Index (AVIX), included as a standard
measure of global equity market uncertainty and investor sentiment. The VIX series data is

obtained from the CBOE via Yahoo Finance and entered in first-difference form (4VIX: =
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VIX: — VIXi-1). Although the GPR index is empirically distinct from the VIX in that it does
not spike around financial crises or domestic political events (Caldara & Iacoviello, 2022),
both indices tend to rise during major geopolitical events, and the VIX has been shown to
carry significant predictive power for European equity returns independently of the GPR
(Bossman et al., 2023). Controlling for AVIX ensures that GPR effects on returns are not
simply capturing the well-documented relationship between general market volatility and
momentum identified by Daniel and Moskowitz (2016). Barroso and Santa-Clara (2015)
demonstrate that a substantial share of momentum's risk is momentum-specific rather than
market-related, suggesting that AVIX may not fully absorb the momentum disruption
channel through which GPR operates; the GPR coefficient may therefore capture effects

distinct from the VIX-mediated uncertainty channel.
The second control is the monthly change in the log price of Brent crude oil:

AOIL, = In(Brent,) — In(Brent,_,) 4

where Brent;is the USD-denominated end-of-month price of Brent crude. The log-
difference specification ensures that the control captures proportional rather than absolute
price changes, which is the appropriate metric for a commodity whose price level has varied
substantially over the sample period. Russia's role as a major energy exporter to European
markets means that GPR shocks associated with the Russia-Ukraine conflict are correlated
with oil price movements, most visibly during the sharp energy price surge in early 2022.
Without controlling for oil price changes, the estimated GPR coefficient could partly reflect
the well-documented effect of crude oil price shocks on European equity returns rather than
the GPR channel itself (Bossman et al., 2023; Liu & Shen, 2024). This control is especially
important for Norway, where energy companies carry a high weight in the Oslo Bers index.
A caveat applies to both contemporaneous controls. Because AVIX; and AOIL, are measured
in the same month as the dependent variable, and both volatility and oil prices respond to
geopolitical shocks, conditioning on them risks absorbing part of the very effect under study
and biasing the GPR coefficient toward zero. The baseline retains the contemporaneous
controls for comparability with Zaremba et al. (2022), and the appendix (Table 16) reports

two robustness checks that address the concern directly: re-estimation with the controls
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lagged one month, so that all regressors are predetermined, and re-estimation with AOIL

excluded.

In addition to the base controls (MOM, AVIX, AOIL) used in the primary specification, an
expanded control set is employed as a robustness check following the cross-sectional
predictors identified in Zaremba et al. (2022). These additional controls include: REV, the
prior month's return, capturing short-term reversal effects; SEAS, the return in the same
calendar month of the prior year, capturing return seasonality; and SKEW, the rolling 24-

month skewness of returns, capturing distributional asymmetry.

The expanded specification also includes BETA, the rolling 60-month market beta for each

country, estimated from the time-series regression:

Xris = @; + fi * Xtyscis + s fors € {t—59,..,t} (5)

where x1yscy s 1 the monthly excess return on the MSCI World index. The slope coefficient
B; from this regression serves as the BETA control variable for country i in month ¢, capturing
the country's time-varying systematic risk exposure. A minimum of 36 non-missing
observations within the 60-month window is required for the estimate to be included. The
expanded specification serves to verify that the estimated AGPRC coefficients are not
artefacts of omitted variable bias; stability of the primary coefficient across both
specifications would provide evidence that the GPR-return relationship is robust to the

inclusion of additional cross-sectional predictors.

4.3 The 2014 Annexation of Crimea & 2022 Full-Scale Invasion of Ukraine as

Event Windows of Interest

Most of the identifying variation in this thesis comes from the two Russia-Ukraine events.
Each is assigned a window that spans the onset of the shock and the months that follow, and
the stretches before and between them act as baselines for judging what happens inside the

windows.
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Figure 2. Global GPR index

Global GPR Index, 2000-2026

Crimea Full-scale invasion
500

GPR Index

The 2014 Crimea event is defined from February 2014, when Russian military forces began
seizing strategic points in Crimea, through December 2015. This window captures the GPR
spike associated with the annexation, which reached a normalised GPR index value of
approximately 283 at its peak. The window is deliberately extended beyond the formal
annexation date of 18 March 2014 to include the subsequent period of sanction escalation,
ongoing military uncertainty in eastern Ukraine, and the market adjustments that followed.
The Minsk Protocol ceasefire in September 2014 and the Minsk II agreement in February
2015, while reducing active hostilities, did not resolve the underlying territorial dispute, and

GPR remained elevated through much of 2015 before gradually normalising.

The 2022 full-scale invasion event is defined from January 2022, when the Russian armed
forces began staging military equipment and personnel near the Ukrainian border, through
the end of the sample in January 2026. The actual invasion date of 24 February 2022 falls
within this window, as does the subsequent period of sustained elevated GPR, which reached
approximately 445 at its peak, roughly 57% higher than the 2014 peak. The broader and
more prolonged definition of this event window reflects the sustained rather than transitory
nature of the 2022 shock, which is central to the third hypothesis that the full-scale invasion
generated more persistent disruption to equity return dynamics than the 2014 annexation. As
the conflict remains ongoing, the end of the event window coincides with the end of the

sample period.

The inter-event period from January 2016 to December 2021 serves as a within-sample

control period representing relatively normalised GPR conditions for Europe,
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notwithstanding the ongoing low-intensity conflict in Donbas and Luhansk. This period
contains other geopolitical and macroeconomic events, including the Brexit referendum, the
US-China trade war, and the COVID-19 pandemic, which affect both the VIX and crude oil
control variables and are therefore partially absorbed by the regression framework. The inter-
event window provides baseline return dynamics against which the two event-window

estimates are compared.

4.4 Empirical Strategy

The empirical strategy employs country-specific time-series regressions as the primary
specification, complemented by panel regressions for the proximity and episode interaction
tests. Inference follows three rules, matched to the dependence structure of each
specification. Country-level return regressions use Newey-West (1987) heteroskedasticity
and autocorrelation consistent standard errors with a lag length of four months.
Specifications in which the dependent variable is the 12-month momentum signal use a
Newey-West lag of twelve months, because the overlapping construction of MOM induces
a moving- average error structure of up to eleven months that a four-month lag would
understate. Panel specifications use Driscoll-Kraay (1998) standard errors (maximum lag
four) as the primary inference, because the Pesaran (2004) CD test strongly rejects cross-
sectional independence across the fifteen markets; Newey-West panel standard errors are

reported alongside for comparison.
The baseline regression for each country i is:

XTi’t = + ﬁl ° AGPRCl‘t + yl * MOMi,t + 6 ° AVIXt + ( * AOILt + gi,t (6)

where xri: is the monthly excess return for country 1 in month t as defined in Section 4.2,
AGPRC iy, is the volatility-scaled change in the country-specific GPR index, MOM.i. is the
12-month cumulative momentum signal, 4V1X; is the monthly change in the VIX, and AOIL:
is the monthly change in log Brent crude oil price. The coefficient PB: is the primary
coefficient of interest. Following the theoretical framework developed in Chapter 3, a
statistically significant positive 1 indicates that GPR increases predict higher returns in the

following month, consistent with the recovery phase of the overreaction-reversal mechanism
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documented by Zaremba et al. (2022). A statistically significant negative B: indicates that
returns continue to fall in the month after a GPR increase, consistent with delayed and
persistent pricing of real economic damage, underreaction and post-shock drift rather than
immediate incorporation. Because AGPRC is predetermined, immediate and fully efficient
pricing of the shock would imply B = 0. The sign of the coefficient therefore carries

information about which of the two transmission channels prevails.
The expanded specification adds four controls:

XT‘i‘t = a + ﬁlAGPRCI,t + )/1M0Mi,t + YZREVi,t +
V3SKEW; + V4SEAS; + YsBETA;; (7)

where REV, SKEW, SEAS, and BETA are defined as in Section 4.2. Stability of B: across

both specifications provides evidence against omitted variable bias.

To test the second hypothesis, a pooled panel regression with country fixed effects and three-

tier proximity interaction terms is estimated:

xriy = @; + B1AGPRC;; + B,(AGPRCi; X High;) +
Bs(AGPRC;; x Med;) + yMOM;; + (8)
SAVIX, + {AOIL; + &,

where a_i denotes country fixed effects and High iand Med i are binary indicators for high-
proximity and medium-proximity classification respectively, with the low-proximity group
as the reference category. The coefficient P2 captures the incremental GPR-return effect for
high-proximity markets relative to low-proximity, and 3; captures the incremental effect for
medium-proximity markets. The gradient hypothesis predicts B > s > 0. Driscoll-Kraay
standard errors (maximum lag four) provide the primary inference for all panel
specifications, as set out above. Two complementary checks guard against the possibility
that the discrete classification drives the result. First, the panel is re-estimated under each
plausible reassignment of the borderline countries (Hungary, Denmark, and Belgium, each
moved to medium-proximity in turn) and with all three excluded. Second, the discrete tiers

are replaced by a continuous measure in the specification



30

xriy = @; + B1AGPRC;; + B,(AGPRC;; x Ildist;) + (9)

where [dist;is the standardised logarithm of the great-circle distance from country i's capital
to Kyiv (Table 1). If proximity amplifies the GPR effect, B> > 0: the effect weakens with
distance. A continuous energy-dependence measure is not included alongside distance
because consistent pre-2022 partner-level gas-import data are unavailable for the non-EU
sample countries (Norway, Switzerland, and the United Kingdom); the energy channel is
instead captured by the AOIL control and reflected qualitatively in the tier rubric of Section
4.1.

The test of the third hypothesis proceeds in three steps. First, the base specification is
estimated separately over the three sub-periods, namely the 2014 Crimea annexation
(February 2014 to December 2015, N = 23), the inter-event period (January 2016 to
December 2021, N = 72), and the 2022 full-scale invasion (January 2022 to January 2026,
N = 49), to describe how the GPR-return relationship varies across windows. Given only 23
monthly observations, the 2014 estimates are treated as indicative, and formal inference
about differences between the events rests on the two pooled tests that follow. Second, for

each country a single regression is estimated over the two event windows combined:

xriy = @ + BAGPRC;; + ¢D2022, + 0(AGPRC;; x D2022,) + (10)
YMOM; + SAVIX, + {AOIL, + &,

where D2022 _t equals one in the 2022 window and zero in the 2014 window. Here P is the
GPR effect during the 2014 event, 0 is the change in that effect between the events, and the
Newey-West t-statistic on 0 provides a direct test of the null hypothesis that the GPR effect
is equal across the two wars, a test that a comparison of separately estimated windows cannot

deliver. Third, an episode-interaction panel is estimated on the full sample:

xriy = a; + B1AGPRC;; + B,(AGPRC;; x Ep2014,) + (11)
Bs(AGPRC;; x Ep2022,) + yMOM;; + SAVIX, + {AOIL; + &

where Ep2014,and Ep2022; indicate the two event windows and non-event months form

the baseline, so that B2 and s measure how each conflict shifts the GPR-return relation



31

relative to normal conditions. Equality of the two episode effects (B = B3) is tested with a
Wald test under the Driscoll-Kraay covariance matrix. The panel test is estimated on the full
fifteen-country sample and, separately, within the high-proximity cohort, where the
theoretical framework locates the strongest effects. As a robustness check on the 2022
results, the invasion-window regressions are re-estimated excluding February and March
2022, the two months of sharpest market disruption, to establish whether the event-window

estimates reflect the persistent post-invasion period or only the immediate impact months.

For the fourth hypothesis, the global GPR index is replaced with its GPRT and GPRA sub-
indices in separate regressions, and the coefficients on AGPRT and AGPRA are compared.
A more significant coefficient on AGPRT than on AGPRA would support the theoretical
argument that sustained threat uncertainty disrupts return continuation more effectively than

the resolution of uncertainty inherent in realised geopolitical acts.

Beyond the return-level tests, two specifications examine the GPR-momentum mechanism
directly; their results extend Hypotheses 1 and 4 and are reported in Section 5.7. The direct

momentum-disruption test asks whether GPR shocks degrade the momentum signal itself:

MOM;; = a + BAGPRCi; + SAVIX, + {AOIL; + &, (12)

where a negative : would indicate that GPR increases coincide with a deterioration of the
trailing 12-month return on which momentum strategies condition. Because the dependent
variable is an overlapping 12-month sum, this specification uses the twelve-month Newey-
West lag defined above. The conditional momentum-crash test asks whether the return

consequences of a GPR shock depend on the prevailing momentum state:

xriy = a + BLAGPRC;; + yMOM;, + 6(AGPRC;; X MOM;;) + (13)

where a negative interaction coefficient 0 indicates that GPR shocks are most damaging
precisely when trailing momentum is strong, which is the conditional pattern characteristic
of momentum crashes (Daniel & Moskowitz, 2016). Both specifications are estimated with
the country-specific AGPRC and, for the threat-act decomposition of Hypothesis 4, with the
global AGPRT and AGPRA sub-indices. Interaction magnitudes are reported as the effect of
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a one-standard-deviation GPR shock evaluated at a one-standard-deviation level of the
momentum signal, which expresses the conditional effect at an empirically representative
momentum state rather than per unit of MOM, a unit corresponding to an implausible 100

percent trailing return.

The robustness programme spans five dimensions. First, all base specifications are re-
estimated using the global AGPR index in place of the country-specific indices. Second, the
contemporaneous-control concern is addressed by re-estimating the baseline with AVIX and
AOIL lagged one month and with AOIL excluded (Section 4.2). Third, the baseline results
are re-estimated on returns winsorised at the full-sample 1st and 99th percentiles, isolating
the influence of extreme observations. Fourth, the panel results are re-estimated under the
borderline-country reassignments, the exclusion of all three borderline countries, and the
continuous distance specification. Fifth, the 2022 event-window results are re-estimated
excluding February and March 2022. Additionally, portfolio sorts are conducted in which
countries are ranked by AGPRC each month and assigned to a high-AGPR portfolio (top half
of the ranking) and a low-AGPR portfolio (bottom half), with the equal-weighted High-
minus-Low return spread tested for significance following Zaremba et al. (2022). A more

stringent 30 percent cutoff is also employed as a robustness check.
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5 Results and Discussion

This chapter presents the results, following the four hypotheses of Chapter 3. Section 5.1
reports descriptive statistics; Sections 5.2 to 5.5 test Hypotheses 1 to 4 in turn, through the
baseline regressions, the proximity panel, the event comparison, and the threat-act
decomposition; Section 5.6 covers the portfolio sorts and model diagnostics; Sections 5.7 to

5.9 take Hypotheses 1 and 4 to the mechanism level; and Section 5.10 summarises the

chapter.

5.1 Descriptive Statistics

Table 2 presents summary statistics for the key variables across the full sample period from
January 2000 to January 2026. Panel A reports the distribution of monthly USD-
denominated excess returns for each of the 15 countries, grouped by proximity classification.
Panel B reports the corresponding statistics for the country-specific and global AGPR

variables. Panel C reports the control variables.

Figure 3. Cohort Total-Return Indices

Total-Return Indices by Proximity Cohort
USD, rebased to 100 at first available month

High-proximity cohort Medium-proximity cohort Low-proximity cohort

index (rebased to 100, log s

Total-return




Table 2. Monthly excess returns, Descriptive statistics
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Country N Mean(%) Med(%) SD(%) Min(%)  Max(%) Skew Kurt
High

Denmark 312 0.727 1.533 5.898 -33.914 19.260 -1.13 7.51
Finland 312 0.081 0.535 7.588 -36.481 28.026 -0.66 6.07
Hungary 312 0.594 0.874 8.732 -56.607 23.783 -1.30 9.20
Norway 312 0.541 0.976 7.473 -39.806 20.404 -1.17 7.68
Poland 312 0.543 0.980 8.536 -41.951 25.556 -0.54 4.87
Sweden 312 0.428 0.946 7.125 -32.243 22.065 -0.60 5.07
Medium

Belgium 312 0.363 1.020 5.951 -43.062 19.460 -1.66 12.68
France 312 0.376 0.800 5.780 -23.123 19.978 -0.55 4.42
Germany 312 0.348 0.857 6.432 -27.336 20.511 -0.60 4.68
Italy 312 0.315 1.004 6.778 -26.693 22.792 -0.55 441
Netherlands 312 0.387 1.353 5.941 -28.351 15.889 -0.86 5.45
Switzerland 312 0.519 1.184 4.475 -13.758 12.391 -0.55 3.48
Low

Portugal 312 0.075 0.749 6.428 -32.289 15.899 -0.69 4.86
Spain 312 0.443 1.157 6.769 -28.037 24.643 -0.46 4.92
UK 312 0.310 0.775 4.821 -22.945 15.307 -0.68 5.55

Monthly excess returns = log return minus the US one-month T-bill (Refinitiv TRXFLD total-return indices, USD,
raw/unwinsorised). N = monthly observations per country.

Table 3. Change in geopolitical risk (AGPR, volatility-scaled)

Country N Mean SD Min Max Skew Kurt
High

Denmark 313 0.0404 1.102 -3.243 3.900 0.28 3.80
Finland 313 0.0284 1.054 -2.949 4.730 0.64 5.49
Hungary 313 0.0359 1.026 -3.069 4.768 0.48 6.41
Norway 313 0.0272 0.992 -3.380 3.521 0.25 4.71

Poland 313 0.0521 1.105 -2.936 4.811 0.71 5.64
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Country N Mean SD Min Max Skew Kurt
Sweden 313 0.0305 1.079 -3.358 4.081 0.17 435

Medium

Belgium 313 0.0277 1.023 -3.128 4.631 0.88 6.66
France 313 0.0166 1.004 -3.458 4.634 0.81 6.32
Germany 313 0.0230 0.989 -2.692 4.792 0.88 6.24
Italy 313 0.0160 1.034 -3.055 4.086 0.49 5.01

Netherlands 313 0.0228 1.014 -2.833 4.651 0.65 6.21

Switzerland 313 0.0144 1.005 -2.957 4.780 0.76 5.83

Low

Portugal 313 0.0221 1.051 -3.222 4.222 0.51 6.21

Spain 313 0.0138 1.059 -3.294 4.382 0.78 6.14
UK 313 0.0234 1.009 -3.109 4.807 0.76 6.62
Global

Global GPR 313 0.0241 1.018 -3.225 4.827 0.82 6.22
Global GPRA 313 0.0158 0.985 -2.519 4.863 1.07 6.97
Global GPRT 313 0.0313 1.041 -3.504 4.527 0.46 5.31

AGPR = volatility-scaled change, (GPR-1 —

monthly observations per series.

Table 4. Control variables

GPR-2)/6(AGPR, 24m), based on Caldara and lacoviello (2022). N =

Variable Description Mean SD Min Max N
MOM 12-month momentum (t-12 to t-1) 6.134 26.046 -128.394  119.358 4,500
REV Prior month return 0.542 6.678 -56.527 28.416 4,665
SEAS Same-month return, prior year 0.460 6.762 -56.527 28.416 4,500
SKEW Rolling 24-month skewness -0.302 0.524 -2.443 1.851 4,350
BETA Rolling 60-month CAPM beta (v MSCL 513 0377 0630 2116 3810
World)

AVIX Change in VIX level -0.023 4.924 -19.390 21.270 313
AOIL Change in log Brent crude (USD) 0.003 0.102 -0.798 0.335 312

MOM, REV, SEAS in %; SKEW, BETA in levels; AVIX in VIX points; AOIL in log-difference. N = pooled country-
month observations.
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Average monthly excess returns across the 15 countries run from 0.075% (Portugal) to
0.727% (Denmark), and standard deviations from 4.5% (Switzerland) to 8.7% (Hungary);
the smaller, more emerging-oriented markets are the more volatile ones, as expected. Every
return distribution is negatively skewed, in line with the usual left-tail risk in equities, and
kurtosis points to moderately fat tails throughout. The high-proximity group averages
0.486% a month against 0.385% for the medium group and 0.276% for the low group.
Markets nearer the conflict thus earn a little more on average, which may be compensation

for proximity risk, though the gap is not statistically significant.

The AGPRC variables are approximately centred at zero with unit standard deviation by
construction, as the Zaremba et al. (2022) volatility-scaling normalisation divides by the
trailing 24-month standard deviation. All country-specific AGPRC series exhibit positive
skewness and excess kurtosis, indicating that large upward GPR spikes are more frequent
and more extreme than downward movements. The maximum values across countries range
from 3.5 to 4.8 standard deviations, with the peaks corresponding to the February 2022

invasion.

Table 5 presents the pairwise correlation matrix for the regression variables, pooled across

all country-months.

Table 5. Pooled correlation matrix (all country-months)

XR DGPRC MOM REV SKEW SEAS BETA DVIX DOIL
XR 1.000
DGPRC -0.001 1.000
MOM -0.017 0.027 1.000
REV 0.120 -0.010 0.254 1.000
SKEW 0.052 -0.007 0.108 0.071 1.000
SEAS -0.036 0.024 0.251 -0.059 0.023 1.000
BETA -0.040 0.002 -0.122 -0.047 -0.094 -0.036 1.000
DVIX -0.616 0.021 0.154 0.127 -0.027 0.071 -0.005 1.000
DOIL 0.429 0.032 0.075 0.203 0.031 -0.021 -0.029 -0.360 1.000

Pooled across 15 countries (N = 3°810 country-months). Upper triangle suppressed.
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A few things in the correlation matrix are worth noting. AGPRC and excess returns correlate
at close to zero in the pooled data, so there is no sign of a strong unconditional linear link.
AVIX correlates strongly and negatively with returns (-0.616 pooled), the familiar inverse
relation between market uncertainty and contemporaneous equity performance. AOIL is
positively correlated with returns (0.429 pooled), which fits the procyclical behaviour of
commodity prices. AGPRC and AVIX correlate at just 0.021, which is consistent with
Caldara and lacoviello's (2022) point that geopolitical risk is distinct from general market
volatility. The expanded controls (REV, SKEW, SEAS, BETA) all correlate with AGPRC

below 0.03 in absolute value, so each captures a separate part of return variation.

In augmented Dickey-Fuller tests, every excess-return series and every AGPRC series reject
the unit-root null at the 1% level. The series are therefore stationary and can enter the
regressions without further differencing. Variance inflation factors stay well under the usual
cutoff of 5 in every country, for both the base and the expanded specification, so
multicollinearity is not a concern. Detailed ADF and VIF results are reported in the appendix

(Tables 13 and 14).

5.2 Baseline GPR-Return Relationship

Table 6 estimates of the baseline specification, equation (5), and the expanded specification,
equation (6). The expanded specification results are reported alongside the base specification
in the adjacent column. The base specification regresses monthly excess returns on the

country-specific AGPRC, controlling for momentum, AVIX, and AOIL.

Table 6. GPR and monthly excess returns, full sample

Country Base (N=300) Expanded (N=254) Global AGPR (N=300)
High

Denmark 0. ; =(%O) 0;(2 =(.1452) o.i; =(.lﬁ2)
Finland -04(1)3 :(.-gzom -0. ; % :(.-Z(‘)4668) 0.7122(; .386)
Hungary 0.42 (0.97) 0.46 (0.91) 0.21 (0.55)

R?*=33 R?*=39 R?*=33
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Country Base (N=300) Expanded (N=254) Global AGPR (N=300)
-0.17 (-0.70) -0.12 (-0.46) 0.26 (1.13)
Norway R=57 R*=.62 R=57
0.49 (1.34) 0.65 (1.57) 0.25 (0.66)
Poland R>=37 Re=41 R>=37
-0.23 (-0.75) 0.61%* (-2.22) 033 (1.13)
Sweden R2=.45 R2=.50 R?*=.46
Medium
. 0.20 (0.91) 0.20 (0.86) 0.42%% (2.04)
Belgium R*=45 R*=57 R*=45
0.22 (0.85) 0.08 (0.32) 0.37% (1.71)
France R>=50 R>=53 R>=.50
0.07 (0.22) -0.06 (-0.20) 0.25 (0.93)
Germany R*=47 R?=53 R?=48
tal 0.25 (0.89) 0.13 (0.39) 0.42 (1.51)
y R2=42 R>=43 R=42
-0.19 (0.91) -0.29 (-1.31) 0.07 (0.31)
Netherlands R>=51 R>=55 R>=.50
. -0.01 (-0.05) -0.00 (-0.01) 0.07 (0.43)
Switzerland R>=37 R>=41 R?=37
Low
0.15 (0.55) 0.27 (0.92) 0.40% (1.95)
Portugal R>=32 R>=.40 R>=32
. -0.05 (-0.19) -0.23 (-0.68) 0.49% (1.82)
Spain R>=38 R>=.40 R*=39
UK 0.16 (1.00) 0.16 (0.84) 0.24* (1.66)
R>=.56 R=61 R2=.56

Coefficient on the GPR variable x100 (percentage points per one-SD shock); Newey-West t-statistics (lag 4) in
parentheses. * p<0.10, ** p<0.05, *** p<0.01. Base and Expanded use country-specific AGPRC; Global uses the
headline AGPR index. All specifications include MOM, AVIX, AOIL; Expanded adds REV, SKEW, SEAS, BETA. Each
cell also reports the model R> Full estimates in Appendix.

In the base specification the AGPRC coefficient is positive in 9 of the 15 countries, which
points in the direction of the Zaremba et al. (2022) overreaction-reversal story. None of the
country coefficients is significant at conventional levels, though. The largest t-statistics
belong to Poland (t = 1.34), the United Kingdom (t = 1.00) and Hungary (t = 0.97), all far
short of 1.96. The estimates are also small, from -0.002 (Sweden) to +0.005 (Poland), so a
one-standard-deviation rise in country-specific AGPRC moves excess returns by at most
about half a percentage point. The controls do what one would expect. AVIX is strongly

negative everywhere, matching the inverse link between uncertainty and contemporaneous
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returns, and AOIL is positive and significant in most countries, given how energy-heavy

these markets are.

The expanded specification, which adds REV, SKEW, SEAS, and BETA as additional
controls, confirms the stability of these findings. The AGPRC coefficients remain
insignificant across all countries except Sweden, which shows a negative and significant
coefficient (B = —0.006, t = —2.22). The additional controls contribute modestly to
explanatory power without materially altering the AGPRC estimates, providing evidence

against omitted variable bias.

As a further check, the base specification is re-run with the global AGPR index instead of
the country-specific ones. The results change noticeably. The global AGPR coefficient is
positive and significant at the 10% level or better in six countries: Belgium (t = 2.04,
significant at 5%), Portugal (t = 1.95), Finland (t = 1.86), Spain (t = 1.82), France (t=1.71)
and the United Kingdom (t = 1.66). One reading of this gap is that in tightly integrated
developed markets the global part of geopolitical risk holds more systematic information

than the country-specific indices, which split the common signal across borders.

On the full sample, Hypothesis 1 fails when country-specific AGPRC is the main measure.
The overreaction-reversal mechanism that Zaremba et al. (2022) find in emerging markets
does not show up as country-level return predictability in developed Europe. A null over the
full sample need not rule out an effect during acute episodes, however. Daniel and
Moskowitz (2016) show that momentum crashes are episodic by nature and tend to vanish

in unconditional averages.

5.3 Proximity Heterogeneity

Table 7 presents the panel regression results with three-tier proximity interaction terms

(Equation 7). The base and expanded specifications are reported side by side.
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Table 7. Proximity-interaction panel (country fixed effects)

Driscoll-Kraay t-statistics (maximum lag 4) in parentheses; the low-proximity tier is the reference category. Coefficients
in natural units. The Expanded specification additionally includes REV, SKEW, SEAS, BETA (not shown). N = 4,500
(Base), 3,810 (Expanded). Within R? = 0.401 (Base), 0.452 (Expanded). * p<0.10, ** p<0.05, *** p<0.01.

Variable Base Expanded
AGPRC 0.001 (0.57) 0.001 (0.55)
AGPRC x High 0.000 (0.06) -0.001 (-0.26)
AGPRC x Medium 0.000 (0.15) -0.001 (-0.46)
MOM 0.017 (1.11) 0.001 (0.11)
AVIX -0.007*%* (-9.43) -0.007*** (-10.02)
AOIL 0.125%** (4.49) 0.124*** (4.90)

In the base panel specification, the AGPRC coefficient for the low-proximity reference group
is effectively zero (B = 0.0008, t = 0.57), indicating no detectable GPR-return relationship in
peripheral markets. The interaction terms for high-proximity (B = 0.0001, t = 0.06) and
medium-proximity (s = 0.0002, t = 0.15) are negligible and far from statistical significance.
Although the point estimates are weakly ordered B2, s > 0, neither is distinguishable from
zero and the reference-group effect is itself null, so the gradient hypothesis 2> 3 > 0 is not
supported in the full-sample data. The expanded specification produces similarly

insignificant interaction terms.

Table 8. Panel specification tests (H2)

Test Statistic p-value Decision

Hausman (FE vs RE) =188 0.9304 RE adequate

Poolability F-test F=1.53 0.0014 Country FE needed
Breusch-Godfrey (lag 4) 1>=64.63 0.0000 Serial corr — HAC SEs justified
Pesaran CD CD=110.46 0.0000 Cross-sect dependence — Driscoll-Kraay SEs

Driscoll-Kraay SEs (maxlag 4) are the primary panel inference: robust to heteroskedasticity, autocorrelation, and
cross-sectional dependence. Panel N = 4°500 country-months.

The Hausman test does not reject the random effects specification (y*> = 1.88, p = 0.93),
suggesting that the country-specific effects are not correlated with the regressors. However,
the poolability F-test rejects the null of homogeneous intercepts (F = 1.53, p = 0.001),
confirming that country-level heterogeneity is present, and the fixed effects specification is
retained as the more conservative approach. The Pesaran CD test detects significant cross-

sectional dependence (CD = 110.47, p < 0.001), indicating that conventional and Newey-
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West panel-robust standard errors understate the true standard errors. Because of this cross-
sectional dependence, Driscoll-Kraay standard errors are adopted as the primary panel

inference throughout, with Newey-West standard errors reported alongside for comparison.

As a descriptive complement to the panel regression, a portfolio that is long the high-
proximity tier and short the low-proximity tier earns a small positive average monthly excess
return that is not statistically significant and likely reflects general risk compensation rather

than a GPR-specific effect.

Hypothesis 2 is not supported in the full-sample data. There is no evidence of a proximity

gradient in the AGPRC coefficient across the three tiers.

5.4 Event Comparison

Hypothesis 3 predicts that the disruption to the GPR-return relationship is more severe
during the 2022 full-scale invasion than during the 2014 Crimea annexation. Recall from
Chapter 3 that the two candidate transmission channels carry opposite signs for 1. Because
AGPRC enters with a lag, a positive coefficient indicates that months following GPR
increases deliver higher returns, consistent with the recovery phase of an initial overreaction;
a negative coefficient indicates that returns continue to fall after the shock month, consistent
with delayed and persistent pricing of real economic damage, a pattern of underreaction and

continued drift rather than immediate efficient incorporation.

The event analysis proceeds in three steps: a panel model that estimates how the GPR—return
relation shifts within each conflict window, a formal country-level test of whether the GPR
coefficient differs between the two wars, and the per-window country regressions that

underlie both.

Table 9. GPR and excess returns by conflict episode, with formal difference test

2014 window Inter-event 2022 window Difference
Country
N=23 N=72 N=49 (2022 - 2014)
High
Denmark 0.33 (0.97) -0.26 (-0.84) -0.09 (-0.27) -0.43 (-0.92)

R?>=38 R*=.46 R*=35 R*=31
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c 2014 window Inter-event 2022 window Difference
ountry
N=23 N=72 N=49 (2022 - 2014)
. 0.50%* (2.11) 0.29 (1.39) -0.86%** (-2.86) SL31HK (23.13)
Finland R2=61 R2=54 R2=35 R2=38
-0.95%* (-2.19) 0.21 (0.39) 0.25 (0.36) 1.21 (1.53)
Hungary R?=44 R?=43 =15 R?=22
1.68** (2.35) 0.31 (0.98) -0.07 (-0.09) 2.18%* (-2.02)
Norway R>=72 R>=.76 R>=38 R>=.45
Poland -0.23 (-0.90) -0.05 (-0.09) 0.48 (0.55) 0.73 (0.86)
R>=36 R>=48 R>=38 R2=30
0.22 (0.65) -0.05 (-0.10) -1.69%%* (-2.72) -1.42% (-1.89)
Sweden R2=58 R>=61 R>=44 R2=41
Medium
. 0.41%% (2.30) 0.07 (0.31) 1.04%* (1.98) 0.59 (0.98)
Belgium R>=57 R>=62 R>=24 R2=29
0.21 (-0.57) -0.08 (-0.25) 0.50 (0.83) 0.61 (0.87)
France R?=.63 R?=.65 R*=36 R=41
0.23 (0.56) -0.16 (-0.47) -0.23 (-0.33) -0.43 (-0.49)
Germany R?=52 R*=.65 R*=32 R*=35
Hal 0.58%** (3.98) 0.26 (0.35) 0.15 (0.27) -0.29 (-0.43)
y R=57 R>=51 R>=24 R>=30
-0.47%% (-2.33) -0.04 (-0.21) 0.10 (0.14) 0.44 (0.55)
Netherlands R>=72 R>=.59 R>=34 R?=.40
. 0.91%%* (4.23) -0.30 (-1.30) 0.24 (0.56) -0.74 (-1.61)
Switzerland R>=70 R=47 R=32 R>=38
Low
1.01* (1.81) -0.19 (-0.38) 0.64 (1.31) -0.42 (-0.56)
Portugal R>=57 R*=39 R>=28 R>=39
Soain -0.09 (-0.27) -0.14 (-0.29) 0.23 (0.38) 0.24 (0.29)
p R2=59 R=.52 R=.17 R2=28
UK 0.37 (0.88) -0.07 (-0.28) 0.25 (0.61) -0.20 (-0.35)
R>=.68 R>=72 R?=29 R>=.40

Coefficient on AGPRC x100; NW t (lag 4) in parentheses. Difference column: AGPRC x D2022 interaction from the

pooled event-window regression (N = 72); its t-statistic tests HO: beta(2014) = beta(2022). All specifications include
MOM, AVIX, AOIL. Each cell also reports the model R? and N (third line); the per-window Ns (23 in 2014, 72 inter-
event, 49 in 2022) are therefore visible cell-by-cell, and the 2014 estimates are indicative given N = 23.
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Table 10. Panel episode-interaction model

- Wald p ithi
Sample GPR (non GPRx2014  GPR x 2022 N Within
event) (2014 = 2022) R
Full panel (15 0.17 (1.10) 023 (-1.14)  -024(-0.72)  0.975 4500 0.401
countries)
High-proximity . 0.66* (- 0.75%* (- ,
ot 0.32* (1.71) L67) 207 0.847 1°800  0.386

Coefficients x100, Driscoll-Kraay t-statistics (maxlag 4) in parentheses. Country fixed effects; non-event months are
the baseline; controls: MOM, AVIX, AOIL. N = country-months,; Within R? is the plm within (fixed-effects) R>. *
p<0.10, ** p<0.05, *** p<0.01.

Table 10 reports the panel specification in which AGPRC is interacted with indicators for
the two conflict windows, with country fixed effects and Driscoll-Kraay standard errors;
non-event months form the baseline. In the full fifteen-country panel, neither episode
interaction is statistically significant (2014: B = —0.0023, t = —1.14; 2022: B = —0.0024, t =
—0.72), and a Wald test cannot distinguish the two episode effects (x> = 0.001, p = 0.975).
Averaged across all of developed Europe, the conflict windows do not change the GPR—

return relation, consistent with the full-sample null of Section 5.2.

The picture changes when the model is estimated within the high-proximity cohort alone.
There, the GPR coefficient is mildly positive in non-event months (f = 0.0032, p = 0.087),
consistent with conventional risk-premium compensation, and shifts negative in both
conflict windows: by —0.0066 (p = 0.096) during the 2014 annexation and by —0.0075 (p =
0.039) during the 2022 invasion. For markets close to the conflict, war episodes flip the
GPR-return relation from compensation-like to damage-like in both wars. The 2022 shift is
larger and more precisely estimated, directionally consistent with the severity prediction of
Hypothesis 3, but the difference between the two episode shifts is not statistically significant
(Wald 4> = 0.04, p = 0.847). Hypothesis 3 is therefore partially supported at the cohort level:
conflict episodes alter the transmission of geopolitical risk for proximate markets, and the

2022 effect is the stronger of the two, but the data cannot reject equal episode effects.

The cohort-level test conceals substantial heterogeneity within the high-proximity group.
Table 9 reports, for each country, a regression pooling the two event windows (N = 72) in
which AGPRC is interacted with an indicator for the 2022 window; the interaction

coefficient is the change in the GPR effect between the wars, and its t-statistic provides the
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formal test of B1(2014) = B1(2022) that a comparison of separately estimated windows

cannot.

Three countries reject equality, all in the same direction. Finland's GPR effect falls by
—0.0131 between the wars (t = —3.13, significant at 1%), Norway's by —0.0218 (t = —2.02,
5%), and Sweden's by —0.0142 (t =—1.89, 10%). In all three, a positive or neutral coefficient
in 2014 becomes negative in 2022. No other country in the sample shows a significant
difference, and the two remaining high-proximity members move in the opposite,
insignificant direction (Poland +0.0073, t = 0.86; Hungary +0.0121, t=1.53). This opposing
movement is why the cohort-level Wald test does not reject: within the high-proximity tier,

the Nordic reversal and the Polish Hungarian drift offset.

The country-level result should be read with the multiple-testing caveat that fifteen tests at
the 10% level would be expected to produce one or two rejections by chance. What argues
against a chance reading is the configuration: the three rejections are concentrated in a single
geographic cluster, the Nordic markets bordering the Baltic theatre, and all carry the sign
predicted by the damage-pricing channel, with the strongest result significant at the 1% level.
The finding is accordingly presented as exploratory evidence of a Nordic-specific channel
switch, not as confirmation of an ex-ante hypothesis, and its generalisability to other

conflicts and samples remains an open question taken up in Chapter 6.

The first three columns of Table 9 report the base specification estimated separately within
the 2014 annexation window (February 2014 — December 2015, N = 23), the inter-event
period (January 2016 — December 2021, N = 72), and the 2022 invasion window (January
2022 — January 2026, N = 49). Given only 23 observations, the 2014 estimates should be

treated as indicative; the formal inference rests on the pooled tests above.

During the 2014 window, the AGPRC coefficient is positive and significant for Finland (3
=0.0050, t=2.11) and Norway ( = 0.0168, t = 2.35) in the high-proximity group, but also
outside the high-proximity tier, for Switzerland (f = 0.0091, t =4.23), Italy (B = 0.0058, t =
3.98), and Belgium (B = 0.0041, t = 2.30) in the medium-proximity tier and Portugal ( =
0.0101, t = 1.81) in the low-proximity tier, while Hungary ( = —0.0095, t = —2.19) and the
Netherlands (f =—0.0047, t = —2.33) are significantly negative. The positive response to the
moderate 2014 shock is therefore not a proximity phenomenon: it appears across tiers, and

the high-proximity group itself contains both signs. What the 2014 window establishes is the
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prevalence of positive coefficients under a limited conflict, ten of fifteen point estimates,

rather than any geographic gradient.

The inter-event period produces no significant coefficient for any country, confirming that
the GPR-return relation in developed Europe is episodic rather than permanent and

providing a clean baseline for the event comparisons.

The 2022 window produces the negative Nordic results that motivate the formal tests:
Finland (B = —0.0086, t = —2.86) and Sweden (f = —0.0169, t = —2.72) are the only
significantly negative markets in the sample, while Norway's 2014 positive disappears (f =
—0.0007, t=—0.09), consistent with its offsetting position as an energy exporter. Belgium is
the lone significant positive (f = 0.0104, t = 1.98). In economic terms, a one-standard-
deviation increase in AGPRC during the invasion window is associated with a 0.9
percentage-point lower monthly excess return in Finland and a 1.7 percentage-point lower
return in Sweden in the following month, economically large effects for monthly data, and
opposite in sign to the uniformly positive emerging-market relationship documented by

Zaremba et al. (2022).

The three layers of evidence support the following account. Under the limited 2014 conflict,
GPR increases were followed by higher returns in most European markets, the recovery
pattern an initial overreaction would produce, with no systematic relation to proximity.
Under the more severe 2022 shock, the markets most directly exposed to the conflict, namely
Finland and Sweden, both then outside NATO and bordering the Baltic theatre, instead
exhibited continued negative drift after GPR increases: rising geopolitical risk predicted
further losses in the following month, the signature of gradual, persistent repricing of real
economic and security damage rather than of overreaction and recovery. The dual-channel
framework of Chapter 3 offers a coherent ex-post interpretation, with moderate shocks
resolving through reversal and severe shocks through drawn-out damage pricing, but the
hypothesis as formulated predicted severity, not a sign switch, and the verdict on Hypothesis
3 reflects that: partially supported, with the Nordic sign reversal documented as a novel

finding and interpreted as a sentiment-induced sign reversal in Section 6.2.

Two checks address the concern that the 2022 results are driven by the extraordinary months
immediately following the invasion. First, re-estimating the 2022 window without February

and March 2022, the two months of sharpest market disruption, leaves the Nordic results
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intact: Finland remains negative and Sweden strengthens slightly. The negative relation is
therefore a persistent feature of the invasion period, not an artifact of two crisis months.
Interestingly, several non-Nordic markets turn significantly positive once the impact months
are excluded, suggesting that away from the directly exposed markets, risk-premium
compensation reasserted itself as the acute phase passed. Second, the event-window results
are insensitive to the treatment of outliers: re-estimating both windows on returns winsorised
at the 1st and 99th percentiles leaves the coefficients essentially unchanged, for Finland and
Sweden they are identical to the third decimal, because no observation in either event
window reaches the full-sample winsorisation thresholds, which are set by earlier crisis

episodes. The findings therefore do not depend on a handful of extreme observations.

5.5 Threats vs. Acts

Table 11 presents the base specification re-estimated using the global GPRT and GPRA sub-
indices of Caldara and lacoviello (2022) in place of the headline GPR index.

Table 11. Threats versus acts: return-level effects

c AGPRT AGPRA
ountry
N=300 N=300
High
0.17 (0.77) 0.28 (1.35)
Denmark R2=41 R=41
. 0.60 (1.58) 0.69 (1.57)
Finland R>=32 R>=32
-0.03 (-0.09) 0.43 (1.14)
Hungary R*=33 R*=33
0.28 (1.19) -0.06 (-0.26)
Norway R2=57 R>=57
0.10 (0.27) 0.14 (0.33)
Poland R2=37 R>=37
0.22 (0.73) 0.25 (0.94)
Sweden R2=45 R>=45
Medium
*
Belgium 0.22 (1.14) 0.40% (1.72)

R°=45 R=45
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AGPRT AGPRA
Country
N=300 N=300
0.30 (1.36) 0.18 (0.91)
France R>=.50 R2=.49
0.11 (0.43) 0.26 (1.03)
Germany R2=48 R*=48
0.45 (1.57) 0.09 (0.34)
ttaly R?=42 R=42
-0.03 (-0.13) 0.03 (0.14)
Netherlands R>=.50 R=50
_ -0.08 (-0.47) 0.07 (0.40)
Switzerland R?=37 R=137
Low
0.35% (1.70) 0.36 (1.42)
Portugal R2=32 R2=32
. 0.50* (1.89) 0.22 (0.78)
Spain R2=39 R>=38
0.16 (1.07) 0.17 (1.18)
UK R?=56 R=56

Coefficient on the sub-index x100; NW t (lag 4) in parentheses. Controls: MOM, AVIX, AOIL. Each cell also reports
the model R? and the number of monthly observations N (third line).

The GPRT sub-index, capturing forward-looking geopolitical threats, produces positive
coefficients across most markets but reaches significance at the 10% level for only two, both
low-proximity: Spain ( = 0.005, t = 1.89) and Portugal (B = 0.003, t = 1.70). Finland (B =
0.006, t =1.58), Italy (B = 0.004, t = 1.57), and France ( = 0.003, t = 1.36) are positive but
fall short of conventional significance. The GPRA sub-index, capturing realised geopolitical
acts, produces one significant coefficient, Belgium ( = 0.004, t = 1.72), with the remaining

markets, including Finland (t = 1.57) and Portugal (t = 1.42), positive but insignificant.

At the return level threats and acts come out roughly even. Each predicts returns weakly and
only at the margin, in a handful of markets, two for GPRT and one for GPRA, and neither
clearly outweighs the other. This is not the clean threat-over-act asymmetry that Hypothesis
4 anticipated. The result is directionally suggestive, the threat channel reaches significance
slightly more often, consistent with the argument of Caldara and lacoviello (2022) that
sustained threat uncertainty produces more persistent macroeconomic effects than the
resolution inherent in realised acts, but the return-level evidence is too weak to establish the

distinction the hypothesis predicted. A further observation is that what GPRT significance
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there is concentrates in low-proximity markets (Spain, Portugal) rather than the high-
proximity markets: one interpretation is that for proximate countries both threats and acts
carry real economic consequences, making the distinction less meaningful, whereas for
peripheral markets, where transmission runs primarily through sentiment and uncertainty,

the threat-act distinction becomes sharper.

Hypothesis 4 is therefore not supported at the return level as originally stated: threats do not
carry materially greater return-predictive power than acts. As Section 5.7 shows, the
meaningful distinction between threats and acts emerges only when the analysis moves from

the return level to the momentum-crash mechanism.

5.6 Portfolio Sorts and Model Diagnostics

The portfolio sort analysis ranks the 15 countries by AGPRC each month and computes the
equal-weighted return spread between the top and bottom halves of the cross-section. The
High-minus-Low spread is economically small and statistically insignificant at both the 50%
and 30% cutoffs, in contrast to the large and significant spread that Zaremba et al. (2022)
report for emerging markets. The portfolio sorts point the same way as the country
regressions: the overreaction-reversal mechanism does not operate at the aggregate level in
developed Europe. That this differs from Zaremba et al. (2022) is no surprise. Developed
European markets are more liquid and informationally efficient, which dampens the
behavioural overreaction driving the GPR-return relation in their emerging sample. Where
prices respond to a GPR shock closer to the fundamentally correct level, there is less

mispricing left for a cross-sectional sort to capture.

The residual diagnostic tests for the base specification (see Appendix) confirm the
appropriateness of the econometric approach. The Breusch-Pagan test detects
heteroskedasticity in several countries, and the Breusch-Godfrey test (lag 4) detects serial
correlation in a subset of countries; both findings justify the use of Newey-West standard
errors, which are heteroskedasticity and autocorrelation consistent by construction. Jarque-
Bera rejects normality in most countries, which is expected given the negative skewness and
fat tails of equity returns. At this sample size that does not threaten the consistency of OLS

or the asymptotic validity of Newey-West inference. The R? values fall between 0.32 and
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0.57, so the controls, chiefly AVIX and AOIL, account for a fair share of the monthly

variation in returns.

5.7 Direct Tests of the GPR-Momentum Mechanism

Sections 5.2-5.5 test whether AGPR is associated with excess returns (Hypothesis 1) and
whether that association differs between threats and acts (Hypothesis 4), in both cases
treating momentum as a control rather than as the object of study. Because this thesis is
concerned with momentum disruption, this section probes the same two hypotheses more
directly by asking whether geopolitical risk acts on the momentum signal itself. It reports
two complementary tests, each applied to the country-specific AGPRC and the global
AGPRT and AGPRA measures: a direct momentum-disruption test and a conditional
momentum-crash test. Together they extend Hypothesis 1 (does GPR disrupt the return
continuation that momentum relies on?) and Hypothesis 4 (do threats and acts disrupt it

differently?) from the return level to the mechanism level.
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Figure 4. Rolling GPR-Momentum Coefficients

Rolling 36-month GPR-Momentum Coefficient by Proximity
Negative f; = GPR disrupts momentum

0.04

0.02

0.00 =

By (AGPRC — MOM)

-0.02

2005 2010 2015 2020 2025

Proximity =— High =—— Low =— Medium

5.8 Direct Momentum Disruption Test

The first specification regresses the momentum signal on geopolitical risk to test whether

GPR shocks predict a deterioration of the return trend that momentum exploits:

where MOM;; is the 12-month cumulative return for country i at time ¢ and GPR is

alternately the country-specific AGPRC, the global AGPRT, or the global AGPRA.

Table 12. Mechanism tests: momentum disruption and conditional momentum crashes

Count Disruption: Crash: Crash: Crash:

ountry AGPRC — MOM AGPRC x MOM AGPRT x MOM AGPRA x MOM
High

-0.39 (-0.76) -0.76 (-0.68) -1.44% (-1.83) -1.80%* (-2.31)

Denmark R?=04 R*=41 R=41 R*=41

. 0.75 (0.85) -3.60* (-1.66) -2.06 (-1.25) 3.66%%* (-2.67)
Finland R*=.04 R*=33 R>=33 R*=35
Hungary 0.30 (0.44) -0.86 (-0.69) 0.36 (0.24) -0.76 (-0.73)

R*=.04 R*=33 R*=33 R*=33
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Countr Disruption: Crash: Crash: Crash:
y AGPRC — MOM AGPRC x MOM AGPRT x MOM AGPRA x MOM
1.34* (1.96) -0.98 (-0.94) -1.36 (-1.58) -1.39 (-1.54)
Norway R2=.05 R=57 R2=57 R2=57
0.44 (0.56) 2.43 (-1.64) 1.29 (0.81) -0.15 (-0.12)
Poland R*=.04 R*=38 R2=37 R=37
0.20 (0.27) -0.74 (-0.64) -1.44 (-1.23) -1.49% (-1.70)
Sweden R2=.04 R2=46 R2=46 R2=.46
Medium
. 0.40 (0.68) -1.26 (-0.87) -0.26 (-0.24) -1.70% (-1.69)
Belgium R2=.04 R2=45 R2=45 R2=46
0.24 (0.32) -1.42 (-0.93) -0.15 (-0.12) -0.74 (-0.76)
France R*=.05 R*=.50 R2=.50 R*=.50
0.11 (0.13) 2.25%% (22.02) -0.37 (0.30) 131 (-1.22)
Germany R2=.05 R2=48 R2=48 R2=48
al 0.37 (0.45) 0.13 (0.12) -0.08 (-0.08) -0.92 (-1.09)
y R*=.03 R>=42 R=42 R>=42
0.37 (0.69) 2445 (22.64) 122 (-1.31) -1.58* (-1.79)
Netherlands R*=.06 R>=51 R>=51 R>=51
. -0.01 (-0.01) 0.46 (0.29) -0.76 (-0.49) 143 (-1.14)
Switzerland R2=04 R=37 R=37 R=37
Low
-0.30 (-0.53) 1.64 (1.63) -0.65 (-0.75) -1.49% (-1.75)
Portugal R?=.04 R*=32 R?=32 R?=32
Soain 0.10 (0.15) 0.09 (0.09) -0.54 (-0.47) -0.44 (-0.42)
P R*=.03 R*=38 R?=39 R>=38
UK 0.06 (0.13) 2.67%% (-2.43) -0.65 (-0.67) -1.03 (-1.14)
R>=.04 R>=57 R*=.56 R>=57

Coefficients x100; t-statistics in parentheses (NW lag 12 in the disruption column, whose dependent variable is the
overlapping 12-month MOM; NW lag 4 otherwise). Crash columns: interaction coefficient from xr ~ GPR + MOM +
GPR x MOM + AVIX + AOIL, a negative value means GPR shocks are more damaging when trailing momentum is
strong. * p<0.10, ** p<0.05, *** p<0.01. N=300

No GPR measure significantly predicts the momentum signal at the 5% level for any country

in the full sample. The country-specific AGPRC coefficients are positive for 12 of 15

countries, with the largest coefficient observed for Norway (B = 0.013, t = 1.96, significant

only at the 10% level) and all others insignificant. The global AGPRT and AGPRA

coefficients are predominantly negative but are insignificant across all countries and both

sub-indices, and geopolitical risk explains almost none of the variation in the momentum

signal in the full sample. The control variables are more informative: AVIX is positively and
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significantly associated with momentum across all countries, and AOIL is positive and

significant for most countries, with the largest effects in the high-proximity group.

The full-sample null result for the direct momentum-disruption test is consistent with the
broader finding from Hypothesis 1 that the GPR-return relationship in developed European
markets is episodic rather than permanent. A full-sample momentum disruption test lacks
statistical power to detect effects that are concentrated in the two crisis windows, which
together constitute fewer than a quarter of the total observations. The sign pattern is
nevertheless noteworthy: the country-specific AGPRC coefficients are predominantly
positive (suggesting that country-level GPR spikes are, if anything, associated with stronger
subsequent momentum), while the global AGPRT coefficients are predominantly negative
(suggesting that global threat escalation weakens momentum signals). This directional
divergence mirrors the Hypothesis 1 finding that global GPR carries more systematic

information than country-specific indices in highly integrated developed markets.

5.9 Conditional Momentum Crash Test

The second specification adds an interaction term between the GPR measure and MOM to
the baseline return regression, testing whether the GPR-return relationship is conditional on

the prevailing momentum state:

xriy = @ + B,GPRi¢ + y;MOM;; + B,(GPRi; X MOM;;) + (15)
SAVIX, + (AOIL; + &

A significant negative . would indicate that GPR shocks are disproportionately damaging
to countries with strong recent performance, consistent with the momentum crash

mechanism of Daniel and Moskowitz (2016).

The interaction results reveal a difference between the threat and act channels that extends
the Hypothesis 4 findings. For the country-specific AGPRCxMOM interaction, the
coefficient is negative for 11 of 15 countries, directionally consistent with the momentum
crash channel, and significant for four: the Netherlands (B> = —0.024, p < 0.01), the United
Kingdom (B2=—0.027, p < 0.05), Germany (= —0.022, p <0.05), and Finland (.= —0.036,

p < 0.10). Finland carries the largest negative interaction coefficient of the four. For the
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global AGPRTXMOM interaction, the results are weaker: only Denmark reaches marginal
significance (B2 =—0.014, p < 0.10), and the remaining coefficients are insignificant despite

being predominantly negative.

The global AGPRAXMOM interaction produces the strongest and most widespread results.
Finland exhibits a significant negative interaction at the 1% level (B = —0.037, t = —2.67),
Denmark at the 5% level (B = —0.018, t = —2.31), and Sweden, Portugal, the Netherlands,
and Belgium all reach marginal significance at the 10% level (B2 between —0.015 and
—0.017). Six of fifteen markets therefore show a significant negative GPRAXMOM
interaction, compared with four for AGPRC and only one for AGPRT. The GPRA interaction
is therefore stronger and more widespread than the GPRT interaction at the mechanism level,
which is the reverse of the pattern observed at the return level in the Hypothesis 4 results,
where the threat sub-index reached significance marginally more often than the act sub-

index.

This reversal admits a coherent interpretation within the theoretical framework. At the return
level, geopolitical threats create broad, diffuse uncertainty that depresses excess returns
across markets regardless of their momentum state, but they do not interact strongly with the
momentum signal. Geopolitical acts, by contrast, produce concentrated economic damage
that is disproportionately borne by countries with strong recent performance, as these high-
momentum markets have more accumulated gains that are vulnerable to sudden disruption.
The Finland AGPRAXMOM coefficient of —0.037 (t =—2.67), significant at the 1% level, is
the strongest in the sample and is consistent with the momentum crash channel described by
Daniel and Moskowitz (2016), in which a portfolio that is long past winners and short past
losers suffers its largest losses precisely when a sudden shock reverses the prevailing return
trends. The finding that this channel operates through the act rather than the threat
component suggests that it is the materialisation of geopolitical events, not their anticipation,

that triggers the cross-sectional rotation between momentum winners and losers.

The mechanism tests therefore suggest that threats and acts disrupt momentum through
distinct channels: threats operate as a broad uncertainty shock that depresses returns
relatively uniformly (weak and largely insignificant interaction), while acts operate as a
concentrated damage shock that hits momentum winners disproportionately (the strongest
and most widespread interaction). Chapter 3 predicted that threats would be the more

damaging component on both the return and the momentum side. The empirical pattern
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suggests a refinement: the persistence of threats is more relevant to the level of returns, while
the specificity of acts is more damaging to the cross-sectional ordering that momentum

exploits.

5.10 Summary of Findings

Hypothesis 1 (GPR-return relationship): not supported in the full sample. Country-specific
AGPRC does not predict excess returns in developed Europe, unlike the significant effects
Zaremba et al. (2022) report for emerging markets. The global AGPR index does carry
marginally significant positive predictive power in six countries, which suggests that in
tightly integrated markets the global part of geopolitical risk outweighs the country-specific

signal.

Hypothesis 2 (proximity gradient): Not supported. The panel interaction terms for high-
proximity and medium-proximity markets are insignificant, and no monotonic proximity
gradient is detected. Proximity-based return differentials exist in unconditional averages but
are not statistically significant and appear to reflect general risk compensation rather than a

GPR-specific effect.

Hypothesis 3 (event comparison): Partially supported, with a novel finding. The 2022
invasion produces larger and more significant AGPRC effects than the 2014 annexation, as
predicted. However, the direction of the 2022 effects is negative for key Nordic markets
(Finland, Sweden), opposite to the positive overreaction-reversal prediction. This sign
reversal provides diagnostic evidence for the dual-channel framework developed in Chapter
3: moderate shocks are priced through the behavioural overreaction channel (positive 1),
while severe shocks are priced through delayed, persistent damage pricing (negative [31),
continued downward drift in the months after the shock rather than immediate efficient

incorporation.

Hypothesis 4 (threats vs. acts): Not supported at the return level as originally stated, but with
an important distinction at the mechanism level. At the return level (Section 5.5), threats and
acts have nearly symmetric and weak effects: the GPRT sub-index is marginally significant
for two peripheral markets (Spain and Portugal) and the GPRA sub-index for one (Belgium),

so the return-level evidence does not establish the threat-act asymmetry the hypothesis
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predicted. The meaningful distinction emerges only at the mechanism level (Section 5.7),
where the threat-act ordering is clear: it is GPRA, not GPRT, that interacts significantly with
the momentum signal. The two levels are reconciled in Section 5.7: threats depress the level

of returns broadly, whereas acts disrupt the cross-sectional ordering that momentum exploits.

GPR-momentum mechanism: The direct momentum-disruption test is insignificant in the
full sample, consistent with the episodic nature of the GPR-return relationship. The
conditional momentum-crash test reveals that the momentum crash channel operates
predominantly through the geopolitical act component: the AGPRAXMOM interaction is
significant for six markets, Finland at the 1% level, Denmark at the 5% level, and Sweden,
Portugal, the Netherlands, and Belgium at the 10% level, while the AGPRTxMOM
interaction is significant only for Denmark. This reversal relative to the return-level findings
suggests that threats and acts disrupt momentum through distinct channels, with threats
operating as a broad uncertainty shock to return levels and acts operating as a concentrated

shock to the cross-sectional ordering that momentum exploits.
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6 Conclusions

This thesis examined whether changes in geopolitical risk disrupt the momentum premium
in developed European equity markets, using the 2014 annexation of Crimea and the 2022
full-scale invasion of Ukraine as paired natural experiments. The analysis covered 15
European markets from January 2000 to January 2026, classified into three proximity tiers
relative to the conflict zone by proximity, and adapted the volatility-scaled AGPR
methodology of Zaremba et al. (2022) from its original emerging-market setting to the
developed markets where the momentum premium is most robustly established. The
empirical design combined country-level time-series regressions, panel specifications with
Driscoll-Kraay inference, formal coefficient-difference tests between the two conflict
events, and mechanism-level tests that act directly on the momentum signal. This chapter
summarises the findings, states the contributions, and discusses the limitations and the

avenues they open for future research.

6.1 Key Findings

The first set of results is a pair of unconditional nulls. Across the full sample, country-
specific geopolitical risk changes are not significantly associated with excess returns in any
of the fifteen markets, and the null is largely unchanged when the contemporaneous controls
are lagged, when the oil control is excluded, and when returns are winsorised. Likewise, no
proximity gradient emerges from the panel analysis: the high- and medium-proximity
interaction terms are essentially zero under Driscoll-Kraay inference, and the result is
unchanged under every reassignment of the borderline countries, the exclusion of all three,
and a continuous distance-to-Kyiv measure in place of the discrete tiers. The overreaction-
reversal mechanism that Zaremba et al. (2022) document in emerging markets does not
operate unconditionally in developed Europe, consistent with the greater informational
efficiency of these markets, although the global GPR index carries significant positive
predictive power for six countries, suggesting that in highly integrated markets the common

component of geopolitical risk dominates the fragmented country-specific signal.



57

The second set of results is that geopolitical risk matters conditionally, through the conflict
episodes themselves. Within the high-proximity cohort, the GPR-return relation is mildly
positive in normal times, consistent with risk-premium compensation, and shifts negative
during both wars, with the larger and better-determined shift occurring during the 2022
invasion, so that for nearby markets, conflict episodes flip the transmission of geopolitical
risk from compensation-like to damage-like. The formal difference tests then uncover the
most distinctive result of the thesis: for Finland, Norway, and Sweden, and only for them,
the GPR-return relationship reverses sign between the two events, from positive during the
moderate 2014 shock to negative during the severe 2022 shock. The reversal is concentrated
in the Nordic markets bordering the Baltic theatre, carries the sign predicted by a damage-
pricing channel in every case, survives the exclusion of the February—March 2022 impact
months, and is robust to the treatment of outliers. Because the regressor is predetermined,
the negative invasion-period coefficients indicate continued post-shock drift, that is, the
gradual and persistent repricing of real economic and security damage, rather than immediate
efficient incorporation. The finding is reported as exploratory rather than as a confirmed
prediction: the hypothesis tested predicted severity, not a sign switch, and the dual-channel

framework of Chapter 3 supplies the interpretation ex post.

The third set of results concerns the mechanism, and it reverses the predicted threat-act
ordering. At the return level, the threat and act sub-indices are nearly indistinguishable. At
the mechanism level, the asymmetry is sharp: the interaction between realised geopolitical
acts and the momentum signal is negative for all fifteen countries and statistically significant
for six, while the corresponding threat interaction is significant for one. Geopolitical shocks
are most damaging precisely where trailing momentum is strong, the conditional pattern of
the momentum crash channel of Daniel and Moskowitz (2016), and it is the materialisation
of geopolitical events, not their anticipation, that triggers these conditional losses. The
momentum crash channel therefore operates in developed European markets, but only
conditionally, during the conflict episodes, and through the act component of geopolitical

risk.
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6.2 Theoretical and Practical Contributions

The thesis makes three contributions to the literature. First, it provides the first proximity-
stratified, two-event test of geopolitical-risk-driven momentum disruption in developed
European equity markets, the setting where the momentum premium is most robustly
established (Rouwenhorst, 1998) but where Zaremba et al. (2022) could not examine the
GPR-momentum dynamic. The headline lesson from this extension is a boundary condition:
the unconditional GPR-return relationship documented in emerging markets does not

generalise to developed Europe, where the effect is instead episodic and conditional.

Second, the thesis documents what may be termed a sentiment-induced sign reversal in the
GPR-return relationship, established with formal coefficient-difference tests rather than an
informal comparison of event windows. The mechanism follows from the two channels set
out in Chapter 3. A moderate shock is priced as a sentiment event: risk perception overshoots
fundamentals and then corrects, so the months after the shock bring recovery and the lagged
coefficient is positive. A severe shock instead inflicts persistent economic damage that
markets price only gradually, so prices continue to fall after the shock and the coefficient is
negative. Because the two channels predict opposite signs, the dominant channel shifts as
severity rises, and the GPR-return relationship does not simply strengthen with a larger
shock but changes sign once the damage channel takes over. The Nordic markets are where
this shift is observed: for Finland, Norway, and Sweden the coefficient is positive under the
moderate 2014 shock and negative under the severe 2022 invasion, and the difference test
rejects equality in each case. The finding is exploratory in a specific sense, in that the
hypothesis predicted larger effects under the severe shock and the inversion of sign was
identified after the fact rather than predicted in advance. This does not make it a weak result.
The reversal is confined to a single coherent group of markets, carries the sign the damage
channel predicts in every member, and survives the exclusion of the acute impact months
and the winsorisation of outliers. What remains open is its scope beyond this conflict, an
issue taken up in Section 6.3. The wider methodological point is that the sign of geopolitical-
risk transmission, and not only its magnitude, can depend on shock severity, which a full-

sample design cannot detect because the two regimes offset within it.

Third, the thesis extends the threat-act decomposition of Caldara and Iacoviello (2022) from

the macroeconomic to the factor level and shows that the asymmetry inverts there. Whereas
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threats are the more damaging component for macroeconomic aggregates, it is acts that
damage the cross-sectional return ordering on which momentum relies. The refinement this
suggests, threat persistence weighing on the level of returns, act specificity disrupting their
ordering, connects the geopolitical risk literature to the momentum crash literature, which

prior work had joined only by analogy.

For practitioners, the findings carry a clear implication: momentum exposure in European
equities embeds a latent geopolitical crash risk that is invisible in unconditional estimates.
The risk materialises through realised acts rather than elevated threat levels, is concentrated
in markets with strong recent performance, and, during a severe conflict, is most acute in the
markets closest to it. Two implications follow. Risk management for momentum-tilted
portfolios should monitor the act component of geopolitical risk during active conflicts, since
it is the realisation of events, not the escalation of rhetoric, that has historically coincided
with conditional momentum losses. And the appropriate response to a geopolitical risk spike
depends on the severity regime: the 2014 pattern rewarded treating the sell-off as
overreaction, while the 2022 pattern in the exposed Nordic markets punished it, as losses
continued to accrue in the months after risk increases. A rule calibrated on moderate conflicts
may therefore fail precisely when the shock is severe enough for fundamental damage

pricing to take over.

6.3 Limitations and Future Research

The analysis uses country-level total return indices rather than firm-level data, so it captures
aggregate return dynamics and a country-level momentum signal rather than the returns of
traditional long-short winners-minus-losers portfolios. The GPR indices are constructed
from English-language news sources, which may understate geopolitical salience in markets
covered predominantly in local-language media. The proximity classification, although
fixed by an explicit rubric and supported by reassignment and continuous-distance
robustness checks, retains an element of judgement for borderline cases, and Hungary's
divergent political alignment remains an interpretive caveat within the high-proximity
group. The 2014 event window contains only 23 monthly observations, which is why the
formal inference rests on the pooled difference tests rather than the window estimates

themselves. The 2022 conflict remains ongoing at the end of the sample, so the invasion-
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window estimates describe an unfinished episode with no post-conflict normalisation yet
observable. And with fifteen countries, the panel analysis has limited power against modest
interaction effects. None of these limitations undermines the central design: the paired-event
comparison, the formal difference tests, and the mechanism-level evidence rest on the
variation the sample does contain, and the robustness programme shows the headline results

are not artifacts of the discretionary choices involved.

The limitations map directly onto an agenda for future research. First, firm-level data would
allow the analysis to be repeated on actual winners-minus-losers portfolio returns, testing
whether the conditional crash channel documented here at the country level translates into
losses for implementable momentum strategies. Second, the severity-dependent sign
reversal is a hypothesis in search of out-of-sample confirmation: other conflicts of varying
severity, and the markets proximate to them, provide the natural testing ground for whether
the channel switch generalises beyond the Russia-Ukraine setting, and a continuous measure
of shock severity could replace the two-event dichotomy. Third, the opposing drift of Poland
and Hungary within the high-proximity cohort suggests that political alignment and market
structure condition the transmission of proximate geopolitical risk in ways a geographic
classification cannot capture, inviting designs that measure exposure through trade, energy,
and security linkages directly. Fourth, the inference for small event windows could be
strengthened with resampling methods designed for short, dependent samples, and higher-
frequency data around the invasion dates would sharpen the distinction between immediate
impact and the subsequent drift that this thesis identifies at the monthly horizon. Finally, the
finding that realised acts, rather than threats, condition momentum crashes warrants a closer
look at the daily mechanics of cross-sectional rotation around major geopolitical events,

where the geopolitical risk and momentum crash literatures meet.
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Appendix 1. Supplementary result tables

Table 13. Augmented Dickey—Fuller unit-root tests

Excess Returns AGPRC
Country ADF stat p-value ADF stat p-value
Finland -6.29 0.0100 -8.87 0.0100
Poland -6.13 0.0100 -8.16 0.0100
Norway -6.92 0.0100 -9.77 0.0100
Sweden -6.03 0.0100 -9.33 0.0100
Denmark -6.99 0.0100 -9.46 0.0100
Germany -6.36 0.0100 -9.04 0.0100
Hungary -6.29 0.0100 -8.08 0.0100
Spain -6.23 0.0100 -9.04 0.0100
Portugal -6.10 0.0100 -10.38 0.0100
Switzerland -6.40 0.0100 -9.92 0.0100
France -6.43 0.0100 -9.64 0.0100
Italy -6.29 0.0100 -8.55 0.0100
UK -6.38 0.0100 -8.76 0.0100
Belgium -6.30 0.0100 -9.26 0.0100
Netherlands -6.58 0.0100 -9.67 0.0100

HO: series contains a unit root. Bold = rejection at 5%.

Table 14. Variance inflation factors (averaged across 15 country regressions)

Base Specification

Full Specification

Variable Mean VIF Max VIF Mean VIF Max VIF
GPR 1.01 1.02 1.02 1.05
MOM 1.04 1.06 1.23 1.33
DVIX 1.15 1.17 1.25 1.28
DOIL 1.13 1.14 1.27 1.32

VIF > 5 = problematic, VIF > 10 = severe.



Table 15. Model fit and residual diagnostics (base specification)

Model Fit Breusch-Pagan Durbin-Watson BG (lag 4) Jarque-Bera
Country N R2 Adj.R2 Stat P Stat p Stat p Stat P
High
Denmark 300 0.405 0.397 37.82 0.000 1.72 0.007 16.46 0.002 6.81 0.033
Finland 300 0.316 0.307 32.01 0.000 1.69 0.003 22.32 0.000 245.99 0.000
Hungary 300 0.330 0.321 34.02 0.000 1.79 0.029 5.59 0.232 36.95 0.000
Norway 300 0.566 0.560 15.54 0.004 1.92 0.234 3.27 0.513 20.57 0.000
Poland 300 0.373 0.364 32.59 0.000 1.75 0.013 8.48 0.075 0.80 0.670
Sweden 300 0.454 0.447 29.64 0.000 1.97 0.383 8.65 0.070 26.00 0.000
Medium
Belgium 300 0.449 0.441 39.19 0.000 1.59 0.000 23.31 0.000 103.53 0.000
France 300 0.495 0.488 25.87 0.000 1.94 0.293 1.10 0.894 10.36 0.006
Germany 300 0.475 0.468 28.37 0.000 1.91 0.195 2.89 0.576 18.52 0.000
Italy 300 0.420 0.412 16.18 0.003 1.93 0.270 7.74 0.101 9.03 0.011
Netherlands 300 0.505 0.499 17.57 0.001 1.86 0.112 7.61 0.107 6.59 0.037
Switzerland 300 0.372 0.363 22.16 0.000 1.83 0.065 3.39 0.495 15.03 0.001
Low
Portugal 300 0.316 0.306 7.56 0.109 1.69 0.003 9.95 0.041 8.93 0.011
Spain 300 0.381 0.373 20.06 0.000 1.90 0.189 2.7 0.597 10.95 0.004
UK 300 0.563 0.557 34.11 0.000 1.84 0.081 6.03 0.197 0.31 0.855

Highlighted = rejection at 5%. NW SEs (lag 4) correct for heteroskedasticity and autocorrelation. N = monthly observations per country regression.



Table 16. GPR and excess returns:

robustness to controls and outliers

Country Lagged controls AOIL excluded Winsorised
High
0.18 (0.74) 0.15 (0.72) 0.13 (0.67)
Denmark R*=.03 R=38 R=37
. 0.42 (1.14) -0.01 (-0.03) 0.01 (0.03)
Finland R*=01 R=31 R=33
0.44 (0.94) 0.45 (0.99) 0.14 (0.40)
Hungary R?=.04 R*=.29 R?=29
-0.85%* (-2.20) -0.40 (-1.48) -0.14 (-0.55)
Norway R=.03 R=42 R=52
0.47 (1.09) 0.48 (1.25) 0.34 (1.05)
Poland R2=01 R*=34 R*=335
-0.24 (-0.72) -0.23 (-0.76) -0.24 (-0.80)
Sweden R2=.02 R2=44 R>=.44
Medium
. -0.18 (-0.61) 0.25 (1.04) 0.17 (0.77)
Belgium R=.03 R2=.42 R2=41
0.10 (0.36) 0.27 (1.04) 0.14 (0.56)
France R2=.01 R2=46 R2=46
-0.02 (-0.05) 0.12 (0.38) 0.04 (0.12)
Germany R=01 R2=46 R2=47
tal 0.26 (0.74) 0.21 (0.71) 0.26 (0.90)
aly R*=01 R=37 R*=38
036 (-1.41) -0.16 (-0.77) -0.16 (-0.82)
Netherlands R2=.02 R=48 R>=.48
. -0.24 (-0.91) -0.00 (-0.02) -0.01 (-0.07)
Switzerland R=01 R=37 Re=38
Low
0.43 (1.52) 0.16 (0.54) 0.22 (0.81)
Portugal R*=.02 R=29 R?=.29
. -0.17 (-0.52) -0.14 (-0.50) -0.01 (-0.06)
Spain R2=.00 R=35 R2=35
UK 0.15 (0.70) 0.23 (1.31) 0.11 (0.70)
R=01 R*=49 R=51

Coefficient on AGPRC x100; NW t (lag 4) in parentheses. Lagged controls: AVIX and AOIL lagged one month. Winsorised: returns

clipped at full-sample 1st/99th percentiles (sensitivity treatment, Section 4.2). Each cell also reports the model R?, N=300.
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