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Abstract

This study examines the impact of public attention on financial markets during the Israel-
Hamas contflict, focusing on the TA35 stock index and the Israeli Shekel (ILS) exchange
rate over the period October 2023 to April 2025. By distinguishing between global and
domestic Google search activity, the analysis investigates whether the origin of attention
differentially affects market performance and currency dynamics. Public attention is treated
as a real-time proxy for investor sentiment and perceived risk. Methodologically, the study
combines Google Trends data with EGARCH(1,1) models to capture both return effects and
asymmetric volatility responses. To enhance robustness, Principal Component Analysis
(PCA) is applied separately to global and domestic search datasets, generating latent indices
that reflect conflict-related and humanitarian narratives. These indices are subsequently
incorporated into the empirical models. The findings reveal that global search intensity
related to conflict topics exerts a significant negative effect on stock returns and contributes
to currency depreciation, reflecting heightened uncertainty and risk aversion. In contrast,
domestic search activity is associated with stabilizing or positive effects, suggesting local
resilience and confidence. PCA-based models improve explanatory power and confirm
that the geographical origin of attention plays a crucial role in shaping financial outcomes.
Additionally, the results indicate that attention-driven shocks influence volatility asymmet-
rically, amplifying downside risk during periods of intensified global concern. Overall, the
study contributes to the literature by integrating behavioral indicators into financial risk
modeling and providing a novel, real-time framework for assessing how digital attention
transmits geopolitical risk into asset prices.

Keywords: public attention; Google Trends; geopolitical risk; financial markets; volatility;
EGARCH,; Principal Component Analysis (PCA); investor sentiment; war-conflicts

JEL Classification: G01; G14; G15; G58

1. Introduction

The Gaza War of 2023 represents the latest and most intense escalation of the Israeli-
Hamas conflict, beginning on 7 October 2023. The conflict has resulted in thousands of
casualties, widespread destruction, the displacement of millions, and a significant number
of hostages and missing persons (Figure 1). While the humanitarian impact has drawn
considerable scholarly attention (Boukari et al. 2024; Maity et al. 2024), recent studies have
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also examined its broader implications—including disruptions to the arms supply chain
(Anicetti 2025), economic performance, and financial market behavior.

REPORTED CASUALTIES (Cumulative) as of 30 April 2025
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(a) Fatalities and injuries data. Source: https://www.ochaopt.org/content/reported-impact-snapshot-gaza-strip-30-april-2025
(accessed on 4 April 2026).
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(b) Displacement data. Source: https://www.bbc.com/news/world-middle-east-20415675 (accessed on 4 April 2026).
Figure 1. Gaza war data regarding fatalities, injuries, and displacement.

Theoretical and empirical research has long examined the relationship between armed
conflict and financial markets. Wars can reduce GDP per capita by damaging human and
physical capital, lowering productivity, and weakening both domestic and international
trade (Thies and Baum 2020). However, other scholars argue that wars, particularly civil
or prolonged ones, can generate long-term growth through forced innovation and struc-
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tural transformation (Ruttan 2006). Still, short-term consequences often include economic
disruption and heightened uncertainty, which can lead to volatility in financial markets.

Geopolitical events are difficult to predict in terms of returns but are known to in-
fluence the risk profiles of defense and security-related firms (Apergis et al. 2018). Khan
et al. (2025) show that speculation and inefficiencies dominate U.S. defense stocks during
wartime, contributing to price asymmetries and market volatility. Meanwhile, studies of
past conflicts, such as World War II, have yielded mixed findings: Hudson and Urquhart
(2015) found no significant impact on the British stock market, while Akhtar et al. (2011)
observed a pronounced “negativity effect,” where bad news drives returns more than
good news.

Schneider and Troeger (2006) find that armed conflicts with geopolitical implications
undermine investor confidence and increase volatility, especially in key Western markets.
Boungou and Yatié (2022) similarly document a negative link between the Ukraine-Russia
war and global stock performance, with the sharpest effects in bordering countries. How-
ever, Kumari et al. (2023) highlight cross-country variation, noting that political alignment,
geography, and market structure mediate each country’s financial response.

Beyond traditional financial metrics, recent research has also focused on how public
attention, as captured through search behavior and social media, affects markets. Dancy
and Fariss (2024) show that interest in human rights—particularly in the Global South—
is driven more by domestic repression than by global advocacy. Siapera et al. (2015)
analyzed Twitter activity during Operation Protective Edge and found that war-related
communication followed a pyramid structure, with messages spreading along geopolitical,
ideological, and emotional vectors—underscoring Twitter’s role in reshaping how conflict
is communicated and experienced.

Ahmed and Sleem (2024) explore the impact of Israel’s invasion of Gaza on sectoral
performance, showing that finance and technology are particularly sensitive, while industri-
als and real estate are less affected. These studies suggest that both the source and intensity
of public attention, whether domestic or international, can have material consequences for
financial performance.

In this study, we aim to examine the effect of the 2023 Israeli-Hamas war on the Tel
Aviv 35 (TA35) stock index and the New Israeli Shekel-USD exchange rate (hereafter ILS).
Using weekly financial data from Yahoo Finance and public interest indicators from Google
Trends spanning October 2023 to April 2025, we test whether foreign and domestic search
activity differentially influences market outcomes. By constructing indices of domestic
and international interest through Principal Component Analysis (PCA), we investigate
whether the origin of public attention plays a role in shaping investor behavior and financial
performance in Israel during an extreme risk period.

Beyond its implications for asset performance, this study also contributes to the
growing literature on financial risk measurement under geopolitical stress. Public attention,
as captured through real-time search behavior, can be interpreted not only as a proxy for
investor sentiment but also as an early signal of perceived risk and uncertainty. In this
context, fluctuations in Google search intensity may reflect shifts in risk expectations, which
are subsequently transmitted into asset price volatility and exchange rate dynamics. By
distinguishing between global and domestic attention, the present framework allows for
a more granular understanding of how different sources of information contribute to the
formation and propagation of financial risk during wartime conditions. This perspective
aligns closely with the objectives of risk-oriented research, emphasizing the importance of
behavioral indicators in capturing forward-looking uncertainty.

The relationship between public attention and financial markets during armed conflicts
operates through multiple transmission channels. First, heightened attention to conflict-
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related developments may affect investor sentiment and risk perception. Behavioral finance
research suggests that periods of increased uncertainty amplify pessimistic expectations,
raise perceived risk, and increase demand for safe assets. As a result, heightened con-
cern regarding geopolitical events can lead to higher risk premia, stock market declines,
and pressure on domestic currencies as investors rebalance their portfolios toward less
risky investments.

Second, wartime attention may reflect expectations regarding the real economic con-
sequences of conflict. Military escalation can disrupt production, trade, tourism, labor
markets, and investment activity, thereby affecting firms’ expected cash flows and broader
macroeconomic conditions. Increased public attention to conflict-related developments
may therefore serve as an information channel through which market participants update
expectations regarding future economic performance.

Importantly, the origin of attention may influence its economic implications. Inter-
national search activity is more likely to reflect external perceptions of geopolitical risk
and uncertainty. Higher global attention to conflict-related topics may therefore increase
risk aversion among international investors, contribute to capital outflows, weaken the
domestic currency, and exert downward pressure on equity prices. In contrast, domestic
search activity may partly reflect information acquisition and adaptation by local economic
agents. During prolonged periods of conflict, local participants often develop greater
familiarity with evolving conditions and policy responses, reducing uncertainty through
information gathering. Consequently, domestic attention may be associated with improved
information efficiency and market stabilization rather than heightened panic.

Based on these arguments, we expect global attention to conflict-related events to be
associated with adverse financial market outcomes, while domestic attention may exhibit
weaker or even offsetting effects depending on whether information acquisition dominates
fear-driven responses.

The rest of the paper is structured as follows: Section 2 presents the theoretical
framework; Section 3 outlines descriptive statistics; Section 4 details the single-index
analysis; Section 5 discusses the PCA results; and Section 6 concludes.

2. Theoretical Framework

In recent decades, various internet-based tools have been explored for their potential
to inform financial market analysis. Platforms such as Google, Twitter, and Wikipedia
have emerged as valuable sources of behavioral data, helping analysts capture investor
sentiment and public attention in real time (Bollen et al. 2011; Vlastakis and Markellos 2012;
Preis et al. 2013; Kristoufek 2013). These tools are now commonly integrated into financial
models to enhance predictions and market insights.

While Twitter is often preferred for expert-driven discourse—such as in the case of
Bitcoin forecasting (Shen et al. 2019; Vasileiou 2021)—Google Trends has proven more
suitable for capturing broad public sentiment, especially during emotionally charged or
ideologically complex events like wars (Siapera et al. 2015). This preference is evident
in many studies on COVID-19’s financial impact, where Google search data was used to
model behavioral responses and market sentiment (Baig et al. 2021; Subramaniam and
Chakraborty 2021; Vasileiou 2022a).

Similarly, recent research on the Russia—Ukraine conflict has leveraged Google Trends
to quantify the behavioral dimension of geopolitical shocks on financial markets (Lo et al.
2022; Khalfaoui et al. 2023; Vasileiou 2022b). Ahmed and Sleem (2024), for instance,
constructed a war sentiment indicator to assess the impact of Israel’s invasion of Gaza on
its domestic stock market and key sectors. Their results show that heightened attention to

https:/ /doi.org/10.3390/risks14070148


https://doi.org/10.3390/risks14070148

Risks 2026, 14, 148

50f26

the conflict is linked to negative returns and increased volatility, particularly in the finance
and technology sectors, while industrials and real estate appeared less affected.

Moreover, war significantly affects exchange rates by altering investor confidence,
commodity flows, and geopolitical risk. As Haberler (1945) notes, exchange rate valuation
must consider specific national contexts, especially during instability. Hall (2004) shows that
during World War I, currencies of warring nations diverged in response to battlefield events,
reflecting shifting expectations. More recently, Aliu et al. (2023) highlight how the Russia—
Ukraine conflict led to Euro depreciation due to energy dependency and investor flight
to safer assets like the US dollar. Together, these studies underscore how war introduces
volatility and interconnected shocks to global exchange markets.

Building on this literature, our study investigates the impact of war-related Google
search interest on the Israeli stock index (TA-35) and the New Israeli Shekel (NIS) exchange
rate. We focus on a set of general, non-partisan search terms related to the Gaza conflict,
analyzing their respective effects on financial asset performance. The terms are grouped by
geographic origin of the searches:

e  Domestic (Israel-based searches): “Palestine”, “Gaza war”, “Hostages Israel”
e International (Worldwide searches): “Gaza war”, “Gaza war ceasefire”, “Hamas”,

“Israel”, “Palestine”!

This setup allows us to examine whether the origin of search interest (domestic vs.
international) influences financial market behavior differently. For example, we assess
whether increased global searches for “Palestine” have a different market impact than a
surge in the same term within Israel.

In the final part of our analysis, we construct composite behavioral indices using
Principal Component Analysis (PCA) in two steps: (a) aggregating all search terms, and
(b) separating domestic and international search trends. To the best of our knowledge, this
approach—particularly the geographic separation of search data—has not yet been applied
in this context. It allows us to robustly test the influence of public interest from different
regions on Israel’s financial markets.

3. Descriptive Statistics and Methodology Design

Figure 2 illustrates the performance of the TA35 index and the Israeli Shekel (ILS). A
higher ILS/USD exchange rate indicates a depreciation of the ILS against the U.S. dollar,
which is still widely regarded as the global reserve currency (Aliu et al. 2023). Following
the outbreak of the Gaza War in 2023, the TA35 experienced a temporary decline but later
recovered, eventually showing a positive trend. Similarly, the ILS initially depreciated
but later appreciated, ending the period stronger than it was before the conflict. Weekly
return volatility spiked in the early weeks of the war but subsequently stabilized within a
narrower range.

Table 1 presents descriptive statistics for the weekly returns of TA35 (TA35_r) and the
Israeli Shekel (ILS_r). The Jarque—Bera test for TA35_r rejects normality, reflecting negative
skewness and excess kurtosis, though the ADF test confirms stationarity. Negative skew-
ness indicates that the distribution has a longer left tail, meaning extreme negative returns
are more likely than extreme positive ones and that the distribution is not symmetrical.
For ILS_r, tests indicate both randomness and stationarity, suggesting that an OLS model
could be appropriate. However, due to the non-normality and the skewness of the TA35_r
distribution—especially during the recession period—we apply the EGARCH(1,1) model
to capture leverage effects and asymmetries in volatility’. The correlation between TA35_r
and ILS_r is moderate (0.41), justifying separate modeling and analysis.
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Figure 2. Risk return of TA35 Index and ILS rate for the period 1 October 2023-25 April 2025.

Table 2 presents the descriptive statistics and correlation analysis of the Google Trends
variables, offering valuable insights into public attention surrounding the Israel-Hamas
conflict. The notation “(Isr)” denotes search activity originating from Israel, whereas the
remaining variables capture worldwide search interest for the corresponding terms.
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Table 1. Descriptive Statistics of the dependent variables: weekly returns of TA35 and ILS.

(a) Descriptive Statistics Table

TA35 r ILS r
Mean 0.003837 —0.000492
Median 0.003476 0.000364
Maximum 0.060033 0.037017
Minimum —0.085341 —0.034782
Std. Dev. 0.024038 0.014079
Skewness —0.307951 0.066759
Kurtosis 4.462094 3.066285
Jarque-Bera 8.599934 ** 0.075921
ADF —10.15293 *** —8.181531 ***
Observations 82 82
(b) Correlation Matrix
041
N
silllils
i ]

TA35_r

Count

5

—

<
©°

&

<
&

Note: ***, ** indicates statistical significance at the 1% and 5% confidence level respectively.

Google Trends reports search activity as a normalized index ranging from 0 to 100,
where a value of 100 corresponds to the period of highest search intensity within the
selected sample and all other observations are scaled accordingly. Therefore, the reported
values reflect relative rather than absolute search volumes. An important implication of
this normalization procedure is that the index is sample-dependent, meaning that changes
in the observation window may alter the scaling of the series. Nevertheless, Google Trends
has been widely employed in the literature as a proxy for public attention and information
demand, particularly in studies examining financial markets, investor sentiment, and
geopolitical events.
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Table 2. Descriptive Statistics of the independent variables.
(a) Descriptive Statistics of the Google Trends Variables
Gaza War Gaza VYar Hamas Israel Palestine Palestine (Isr)  Gaza War (Isr)  Hostages (Isr)
Ceasefire
Mean 13.89157 13.15663 4.518072 10.00000 9.614458 27.57831 21.38554 21.38554
Median 9.000000 10.00000 2.000000 7.000000 6.000000 23.00000 15.00000 14.00000
Maximum 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000
Minimum 4.000000 0.000000 1.000000 4.000000 3.000000 14.00000 0.000000 4.000000
Std. Dev. 14.56860 13.72685 11.57200 12.02031 13.05134 16.28191 19.18894 19.10678
Skewness 3.810101 3.428041 7.120924 5.645438 4.989671 2.583308 1.849698 1.929509
Kurtosis 19.65944 21.05774 57.77633 40.22120 31.48662 9.723926 6.649934 6.680269
Jarque-Bera 1160.632 *** 1290.262 *** 11,078.00 *** 5232.119 *** 3150.800 *** 248.6718 *** 93.40108 *** 98.34257 ***
ADF test —7.864934 *** —5.728959 *** —5.722545 *** —5.077519 *** —18.77796 *** —3.622351 ** —3.118373 ** —4.376746 ***
Observations 82 82 82 82 82 82 82 82
(b) Correlation Matrix of the Independent Variables
o e - - - - - -
Gaza war
Commworcessefe £l 0.05 0.04 012 021 024 0.46
[ ° mu,
Gaza war ceasefire
o . 5 - - - - -
- " = °
Hamas
- Q § - - - -
doe " sman”s ¥ °
Israel
o . ¥ ’ ﬂ : o E - - -
- o™ Fd P °
Palestine
Palestine (lsr) K A s s o : g —7 0.48
od . R X 3
& i ¢ - / © Lk, -
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R I 155 R " g ( 1 0.36
- i ] i 3 # i
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L LS . * . .. - Vet e Nt 3
o 7 s P & 5 T 11—
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Note: *** and ** indicate statistical significance at the 1% and 5% confidence levels, respectively.

The descriptive statistics reveal that search terms originating from Israel generally
exhibit higher mean values than their global counterparts. This finding suggests that public
attention to conflict-related developments was substantially stronger within Israel than in
the worldwide sample, which is consistent with expectations given the direct involvement
of Israel in the conflict. Figure 3 illustrates the evolution of Google Trends search intensity
for both worldwide and Israeli search activity over the sample period.

Moreover, variables such as “Gaza war”, “Israel”, and “Palestine” exhibit notably high
mean values and strong positive skewness, indicating a significant but uneven public focus.
Their distributions are heavily right-skewed and leptokurtic (high kurtosis), confirming the
presence of extreme peaks—suggesting that interest surged during specific high-tension
periods. For instance, “Hamas” and “Israel” have exceptionally high skewness (7.12 and
5.64, respectively), pointing to abrupt spikes in attention, likely tied to breaking news or
violent escalations.
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The correlation matrix reinforces this narrative. The strong correlations between “Gaza
war” and both “Palestine” (r = 0.975) and “Israel” (r = 0.900) suggest that public interest in
the broader war narrative is tightly interlinked with perceptions of both sides. Similarly,
“Hamas” is highly correlated with “Israel” (r = 0.956) and “Palestine” (r = 0.946), indicating
that spikes in searches for Hamas are strongly associated with heightened interest in the
regional conflict overall. Interestingly, “Hostages_Israel”, while still positively correlated
with other topics, shows weaker associations (e.g., r = 0.417 with “Gaza war”), suggesting
it may represent a distinct narrative thread or a concern with different temporal dynamics.
Overall, the data reflects a deeply interconnected structure of public discourse, with shared
spikes in attention across actors and topics, driven by major conflict events.
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(a) Worldwide searches.
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(b) Israeli searches.

Figure 3. Public Interest Over Time in Key Terms—Global and Israeli Google Search Trends.
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4. Empirical Analysis Using Individual Variables

The objective of this study is not to construct a comprehensive asset-pricing model,
but rather to investigate whether conflict-related public attention contains information
relevant to Israeli financial markets during the Israel-Hamas conflict. For this reason,
the empirical specifications deliberately focus on attention variables, allowing the anal-
ysis to isolate the informational role of search behavior during a period dominated by
geopolitical developments.

In the previous section, we observed that, with the exception of the ILS_r variable, most
variables deviate from a normal distribution due to non-zero skewness and leptokurtosis.
Additionally, visual inspection suggests the potential presence of a leverage effect. In line
with prior studies analyzing asset performance during wartime, we employ a GARCH(1,1)
family model.

The mean equation used in our analysis is as follows:

= ag+ a1 X Google_trendi’t + &4, (1)

where 1 denotes the weekly returns at time t, & is the intercept, &; is the coefficient
associated with the Google Trends index under consideration, and ¢; is the error term,
assumed to be normally distributed. The subscript i corresponds to one of the following
search terms: ‘Gaza war’, ‘Gaza war ceasefire’, "Hamas’, ‘Israel’, ‘Palestine’, ' Palestine (Isr)’, ‘Gaza
war (Isr)’, and "Hostages (Isr)’.

Although the sample is limited by the duration of the conflict period, EGARCH was
selected because weekly returns exhibit strong non-normality, asymmetry, and leverage
effects. Similar studies examining wartime financial behavior have employed GARCH-
family models on relatively short event windows.

For model selection among GARCH variants, we relied on the Akaike Information
Criterion (Akaike 1974), the Schwarz Criterion (Schwarz 1978), and the Hannan-Quinn
Criterion (Hannan and Quinn 1979)°, consistent with common practice in the literature.
The results favored asymmetric GARCH models—particularly the Exponential GARCH
(EGARCH) model proposed by Nelson (1991)—as they provided a better fit due to the
observed asymmetries in volatility.

The conditional variance equation for the EGARCH(1,1,1) model is given by
s_t_l’ + 71 % % + ¢z X log((rtzfl) (2)

log((r%) =c+oc X

The logarithmic specification guarantees the non-negativity of ¢?. A negative and
statistically significant y; indicates a leverage effect, while a positive and significant value
reflects an anti-leverage effect. The coefficients c¢; and ¢, represent the ARCH and GARCH
effects, respectively. The empirical findings are presented in Table 3.

The EGARCH(1,1,1) estimation for TA35 weekly returns reveals meaningful differ-
ences in the statistical significance of Google Trends variables. In the mean equation, the
coefficients for “Israel,” “Palestine,” and “Hamas” are statistically significant, with negative
signs for the latter two, suggesting that heightened search activity related to these terms
corresponds to lower market returns—likely reflecting investor anxiety during periods of
conflict. The remaining variables do not exhibit significant influence on mean returns. We
should highlight that the statistically significant searches are the Global, while the Israeli
searches do not have a statistically significant impact.

In the conditional variance equation, all models display strongly significant asymmetry
terms (v1), all negative, confirming the presence of leverage effects—where negative shocks
lead to greater volatility than positive ones. The persistence of volatility is high across
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specifications, as evidenced by significant and large b; coefficients, while the «; coefficients
suggest short-term volatility response is also significant and negative. All constants in
the variance equations (ap) are highly significant and negative, supporting the stability of
the models under EGARCH assumptions. Comparing information criteria across models,
the lowest AIC, SIC, and HQ values are associated with the model including “Palestine,”
suggesting it offers the best in-sample fit among the examined search variables, and is

likely the most informative predictor of TA35 return behavior during the conflict period.

Table 3. EGARCH(1,1,1) Estimation Results for TA35 and ILS Weekly Returns Using Google
Trends Variables.

(a) TA35_r
Gaza War Gaza "‘.’“ Hamas Israel Palestine Palestine (Isr) Gaza War (Isr) Hostages (Isr)
Ceasefire
Mean Equation
& 0.001218 0.001493 0.000957 0.003941 *** 0.004906 *** 0.001084 0.000223 —0.001146
0 (0.002630) (0.001320) (0.001523) (0.001302) (0.001827) (0.002049) (0.001057) (0.001475)
& —9.48 x 107° —5.52 x 107 —0.000274 ** —0.000284 ** —0.000414 *** —5.71x107° —134x10°° 449 x107°
1 (0.000166) (7.30 x 107°) (0.000123) (0.000124) (9.84 x 107°) (9.45 x 107°) (3.94 x 1075) (5.68 x 1072)
Conditional Variance
—1.560606 *** —1.393440 *** —1.356459 *** —1.385292 *** —1.024067 *** —1.437378 *** —1.431620 *** —1.568225 ***
¢ (0.114189) (0.005513) (0.002488) (0.001542) (0.021833) (0.002353) (0.000794) (7.07 x 1075)
c —0.727865 *** —0.778104 *** —0.736248 *** —0.749073 *** —0.598356 *** —0.763196 *** —0.770016 *** —0.848068 ***
1 (0.131379) (0.022477) (0.026039) (0.020230) (0.037127) (0.024204) (0.022893) (0.020382)
—0.382689 *** —0.400883 *** —0.331669 *** —0.354524 *** —0.254274 *** —0.373473 #** —0.386981 *** —0.421984 ***
Y1 (0.096864) (0.065745) (0.100382) (0.110827) (0.092039) (0.100322) (0.077787) (0.107243)
0.719471 *** 0.738876 *** 0.745616 *** 0.743105 *** 0.805524 *** 0.730935 *** 0.731488 *** 0.704576 ***
e (0.000487) (9.8 x 10-105) (1.1 x 10-104) (1.1 x 107104 (1.1 x 10-104) (1.0 x 10-104) (9.9 x 10-105) (1.3 x 107104
Autocorrelation, ARCH LM tests and Information criteria
Q1 (Q-stat) 0.0013 0.0564 0.0100 0.1358 0.3584 0.0096 0.0040 0.0272
LM1 (F-stat) 0.037605 0.024265 0.200427 0.036073 0.419564 0.182307 0.112713 0.038400
Akaike —4.851188 —4.853843 —4.885355 —4.883377 —4.912974 —4.863893 —4.858485 —4.832958
Schwarz —4.675087 —4.677742 —4.709253 —4.707276 —4.736873 —4.687792 —4.682383 —4.656857
HQ“E?::‘ —4.780486 —4.783141 —4.814652 —4.812675 —4.842272 —4.793191 —4.787783 —4.762256
(b) ILS_r
Gaza War gaza War Hamas Israel Palestine Palestine (Isr) Gaza War (Isr) Hostages (Isr)
easefire
Mean Equation
& —0.002487 0.002037 * —0.001203 —0.002981 *** —0.002058 —0.004497 —0.002598 0.003445 ***
0 (0.002382) (0.001233) (0.001762) (0.000964) (0.002161) (0.002822) (0.002428) (0.001102)
o 0.000176 —0.000137 *** 0.000218 0.000183 *** 0.000214 0.000171 ** 0.000144 ** —7.49 x 1075 **
1 (0.000130) (3.44 x 107°) (0.000195) (2.39 x 107%) (0.000166) (8.51 x 107°) (6.93 x 107%) (3.77 x 107°)
Conditional Variance
c —10.09383 ** —0.602638 *** —11.24494 ** —16.89442 *** —10.39111 ** —9.504043 *** —9.483354 *** —0.479275 ***
(4.051109) (0.092784) (5.000908) (1.7 x 10712) (4.257332) (3.679281) (3.186877) (0.033248)
c —0.293929 —0.367544 *** —0.152618 0.708879 *** —0.247704 —0.393389 —0.380833 —0.343894 ***
1 (0.311536) (0.103586) (0.301768) (0.000593) (0.307704) (0.324291) (0.282255) (0.044688)
—0.393787 ** 0.167088 * —0.269434 —0.007510 —0.359007 * —0.489746 ** —0.491788 *** 0.231938 **
Y1 (0.187225) (0.100414) (0.176598) (0.012131) (0.184912) (0.221650) (0.187024) (0.109161)
c —0.199977 0.895229 *** —0.321815 —0.826534 *** —0.228861 —0.142474 —0.138832 0.908805 ***
2 (0.465192) (1.2 x 107104) (0.573263) (1.15 x 1078) (0.487661) (0.431469) (0.138832) (1.2x 10104
Autocorrelation, ARCH LM tests and Information criteria
Q1 (Q-stat) 0.0753 0.0010 0.0562 0.1052 0.0527 0.1660 0.2011 0.0709
LM1 (F-stat) 0.004555 1.306527 0.013073 0.000539 0.000590 0.070066 0.056582 1.964675
Akaike —5.609522 —5.757976 —5.609736 —5.837729 —5.620261 —5.593528 —5.578576 —5.740564
Schwarz —5.433421 —5.581875 —5.433634 —5.661628 —5.444160 —5.417427 —5.402475 —5.535113
HSE?::‘ —5.538820 —5.687274 —5.539034 —5.767027 —5.549559 —5.522826 —5.507874 —5.658079

Note: ***, ** and * indicate statistical significance at the 1%, 5%, and 10% confidence levels, respectively. Standard
errors of the estimated coefficients are reported in parentheses.
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Similarly, estimates for weekly ILS returns reveal important insights into how Google
Trends search volumes relate to exchange rate dynamics. In the mean equation, the vari-
ables Gaza war ceasefire and Hostages (Isr) have statistically significant negative coefficients,
suggesting that increased public attention to ceasefire efforts and hostage-related devel-
opments corresponds to shekel appreciation—likely reflecting perceived de-escalation or
resolution of conflict. Conversely, Israel and Palestine (Isr) exhibit positive coefficients,
implying that intensified search activity around these terms is associated with shekel
depreciation, possibly due to heightened geopolitical concern.

Regarding the conditional volatility, we observe that in some cases y; > 0 and statis-
tically significant, indicating that depreciations of the shekel (i.e., positive returns or bad
news for ILS) have a greater impact on volatility than appreciations, and vice versa when
v1 < 0. The volatility persistence (cy) is notably high and significant for models like Gaza
war ceasefire and Hostages (Isr), supporting their relevance for market uncertainty. Based
on the information criteria (AIC, SIC, HQ), the best-fitting models are those with Israel,
Hostages (Isr), and Gaza war ceasefire variables, indicating these search terms are the most
informative predictors of ILS exchange rate behavior during the conflict period.

From a risk modeling perspective, the use of EGARCH specifications enables the iden-
tification of asymmetric volatility responses associated with attention shocks. This feature
is particularly relevant during periods of geopolitical stress, when negative information
tends to exert a disproportionate effect on market risk. By incorporating attention-based
variables into conditional volatility models, the study offers a behavioral extension to
traditional risk modeling approaches, allowing real-time, non-financial indicators to inform
the assessment of financial risk.

In this context, the existing literature has consistently shown that advanced econo-
metric frameworks—such as models from the GARCH family—provide more accurate
estimates of financial risk compared to conventional approaches (Angelidis et al. 2004;
Degiannakis et al. 2012). Building on these insights, the present study introduces a com-
plementary dimension by integrating fear-related indicators, proxied by Google Trends
data, into the modeling framework. This approach captures the behavioral component of
risk formation and has the potential to enhance the accuracy and responsiveness of risk
estimation, particularly in rapidly evolving crisis environments.

5. Empirical Analysis Using Principal Component Analysis (PCA)

In the previous section, we found that global search terms such as “Palestine” and
“Hamas” were the most informative for explaining movements in the TA35 index, while
terms like “Israel”, “Gaza war ceasefire”, and the Israeli search for “Hostages” were most
relevant for the ILS. However, the relevance of specific search terms can vary over time
depending on the unfolding of events, making it difficult to rely consistently on a fixed set of
keywords. One approach is to dynamically reassess and select the most appropriate terms
at each point in time. An alternative, more stable strategy is to synthesize the information
from all available variables into a single index that captures their shared variation.

To achieve this, we employ Principal Component Analysis (PCA), a technique com-
monly used in the presence of many explanatory variables and potential multicollinearity
(Hotelling 1933; Abdi and Williams 2010; Wooldridge 2010; Guironnet and Parent 2019;
Compton et al. 2025). PCA allows us to reduce dimensionality while retaining the most
relevant information, automatically generating optimal weights for each component. This
avoids the need to subjectively assign weights in constructing a composite index. We
conduct PCA using (a) the full set of search variables to capture the maximum joint vari-
ability, and (b) separate PCA indices for global and Israeli searches to distinguish between
international and domestic interest regarding the conflict.
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(a) PCA using the whole set of the tested independent variables

We apply Principal Component Analysis (PCA) to the full set of Israeli and global
search terms in order to construct a representative set of orthogonal time series that capture
the underlying variability in the data. As shown in Table 4, the Kaiser-Meyer—Olkin (KMO)
measure of sampling adequacy is 0.797, well above the recommended threshold of 0.5
(Kaiser 1974), indicating that the data are suitable for factor analysis. Furthermore, Bartlett’s
test of sphericity yields a Chi-Square statistic of 1054.487 with 28 degrees of freedom and
a p-value below 0.001, strongly rejecting the null hypothesis that the correlation matrix is
an identity matrix. Together, these diagnostics confirm that the dataset exhibits sufficient
correlation structure and is appropriate for dimensionality reduction through PCA.

Table 4. KMO and Bartlett’s Test for the appropriateness of PCA.

Kaiser-Meyer—Olkin Measure of Sampling Adequacy. 0.797
Approx. Chi-Square 1054.487
Bartlett’s Test of Sphericity Df 28
Sig. 0.000

The next stage of the analysis involves examining the communalities, which represent
the proportion of each variable’s variance explained by the extracted principal component.
These values, reported in Table 5, indicate how well the factor model captures the variability
in each original variable. High communalities suggest that the derived PCA index provides
a good representation of the underlying data. For instance, the communality for the Gaza
war variable is 0.968, implying that approximately 96.8% of its variance is accounted for by
the principal component. Similarly, other key terms such as Palestine (0.977), Israel (0.911),
and Hamas (0.877) also exhibit strong explanatory shares. These results confirm that the
constructed PCA-based index effectively summarizes the joint dynamics of the underlying
search variables.

Table 5. Communalities of Google Trends Indices.

Communalities

Initial Factor Extraction
Gaza war 0.968
Gaza war ceasefire 0.818
Hamas 0.877
Israel 0.911
Palestine 0.977
Palestine (Isr) 0.881
Gaza war (Isr) 0.739
Hostages (Isr) 0.681

The results from the total variance explained, as shown in Table 6, indicate that the
first principal component accounts for 69.23% of the total variance, demonstrating that
a single underlying factor captures the majority of the information contained in the set
of governance indicators. The sharp decline in the variance explained by subsequent
components—where the second component contributes just 16.42%, and all remaining
components explain less than 7% each—further reinforces the dominance of the first factor.
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This substantial drop supports the adequacy of a one-factor solution in capturing the core
structure of the data.

Table 6. Eigenvalues of the Principal Component Analysis.

Initial Eigenvalues Extraction Sums of Squared Loadings
Component - - - -
Total % of Variance ~Cumulative% Total % of Variance ~Cumulative%

1 5.538 69.228 69.228 5.538 69.228 69.228

2 1.313 16.417 85.645 1.313 16.417 85.645
3 0.550 6.880 92.525
4 0.408 5.105 97.630
5 0.111 1.384 99.013
6 0.044 0.547 99.561
7 0.029 0.359 99.919
8 0.006 0.081 100.000

Consequently, the first principal component can be interpreted as a comprehensive
index that effectively summarizes the common dynamics across the underlying search
variables. The first component explains the majority of variance and is sufficient for di-
mensionality reduction. However, because the second component possesses an eigenvalue
greater than one (1.313) and represents a conceptually distinct humanitarian/ceasefire
dimension, it was retained for interpretability purposes. This conclusion is visually cor-
roborated by the scree plot in Figure 4%, which exhibits a clear inflection after the first
component, consistent with the “elbow” criterion commonly used to determine the number
of retained factors.

Scree Plot
.
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Component Number

Figure 4. Scree plot of eigenvalues after PCA.

The results of the rotated component matrix, presented in Table 7, offer valuable
insights into the thematic structure underlying the set of search terms. Following Varimax
rotation, two clearly distinguishable components emerge, enhancing the interpretability of
the principal component analysis. Component 1 loads heavily on conflict-related terms
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such as “Palestine,” “Israel,” “Hamas,” and “Gaza war,” indicating a thematic cluster

centered around the core dynamics of the conflict. In contrast, Component 2 is dominated

by terms associated with post-conflict developments and humanitarian concerns, namely

“Gaza war ceasefire” and “Hostages (Israel)”.

Table 7. Rotated Component Matrix.

Component

1 2
Gaza war 0.960 0.214
Gaza war ceasefire —0.018 0.904
Hamas 0.936 0.041
Israel 0.954 0.014
Palestine 0.979 0.137
Palestine (Isr) 0.893 0.290
Gaza war (Isr) 0.812 0.282
Hostages (Isr) 0.319 0.761

Note: Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.

This rotation thus reveals meaningful and distinct dimensions within the data, captur-

ing both the intensity of conflict and subsequent efforts toward resolution or de-escalation.

The clear separation of variables into these components reinforces the robustness of the

PCA in identifying latent structures across public interest, as reflected in search behavior.

The final stage of the PCA analysis is the examination of the component plot in the rotated

space, presented in Figure 5. This visual representation further supports the thematic

interpretation, as it shows a clear clustering of conflict-related variables, while “Gaza

war ceasefire” and “Hostages (Isr)” are positioned distinctly, indicating their alignment

with post-conflict or humanitarian narratives. The spatial separation in the rotated com-

ponent plot thus offers additional confirmation of the dual thematic structure identified

through PCA.
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o
0.5
gaza_war_|srael
O Ogaza_war|
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c PalestineO
£ %
g 00 T&amas ™ srael
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Component 1

Figure 5. Component plot in Rotated Space.
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Following the assessment of sampling adequacy and the successful application of
Principal Component Analysis (PCA), we proceed to estimate our models using the two
PCA-derived indices based on the entire set of search term variables (PCA_1,,,; and
PCA_2 1010 +)- This approach enables us to capture the broader variation in public interest—
both local and global—without introducing multicollinearity. The results of these estima-
tions are presented in Table 8, covering both the TA35 index returns and the ILS exchange
rate returns. Thus, the mean equation used in this section is as follows:

rt = ag + a1 X PCA_1ypotet + a2 X PCA_2yppo1et + €t 3)

Table 8. TA35 and ILS performance using PCA indices based on the entire set of the
independent variables.

TA35_r ILS r
Mean Equation

oc 0.001278 —0.000340

0 (0.001422) (0.001480)

o —0.007218 *** 0.002839 *

1 (0.002438) (0.001697)

(x 0.002412 *** —0.002189

2 (0.000867) (0.001648)

Conditional Variance

C —1.242370 *** —10.61639 *
(0.001769) (5.814900)

c —0.709465 *** —0.195423

1 (0.019770) (0.338968)
—0.209133 ** —0.270027

bt (0.104415) (0.202009)

c 0.767074 *** —0.247844

2 (1.0 x 10~104) (0.668003)

Autocorrelation, ARCH LM tests and Information criteria
Q1 (Q-stat) 0.2337 0.0131
LM1 (F-stat) 0.000160 0.005385

Akaike —4.882708 —5.598424
Schwarz —4.677256 —5.363622

Note: ***, ** and * indicate statistical significance at the 1%, 5%, and 10% confidence levels, respectively. Standard
errors of the estimated coefficients are reported in parentheses.

For the TA35, the first principal component (by), which primarily reflects conflict-
related interest, is negative and highly significant (at the 1% level), indicating that increased
attention to conflict dynamics corresponds to declines in equity market performance.
Conversely, the second component (b,), capturing de-escalation or humanitarian themes, is
positively and significantly associated with stock returns, implying that investor sentiment
improves when the discourse shifts toward resolution or recovery.

Regarding the ILS, the first component shows a weak but statistically significant
positive effect (at the 10% level), suggesting that increased conflict-related interest may be
linked to temporary depreciation (undervaluation) of the Shekel. The second component,
however, does not show statistical significance, implying a limited or inconsistent impact
of resolution-related interest on FX performance.
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Beyond statistical significance, the estimated coefficients also suggest economically
meaningful effects. Increases in conflict-related public attention are associated with non-
negligible changes in both stock market returns and exchange-rate dynamics, indicating
that attention shocks may have practical relevance for investors, policymakers, and risk
managers. Although the primary focus of the analysis is on statistical inference, the
magnitude and direction of the estimated effects suggest that public attention constitutes
an important informational factor during periods of geopolitical uncertainty.

In terms of volatility dynamics, the TA35 model displays a statistically significant
negative asymmetry coefficient (y;), confirming the presence of leverage effects—where
negative shocks (bad news or increased uncertainty) lead to greater volatility compared to
positive shocks. The ILS model, on the other hand, does not exhibit statistically significant
variance dynamics, indicating a more stable volatility pattern in response to search interest
during the sample period. Autocorrelation and ARCH LM test results suggest that the
models are well-specified, with no significant serial correlation or heteroskedasticity re-
maining in the residuals. Overall, these findings underscore the value of PCA in distilling
complex public attention measures into interpretable indices that meaningfully influence
financial market behavior.

(b) Empirical Analysis Using Separate PCA Indices for Israeli and Global Searches

The previous analysis, based on the full set of search terms, revealed a clear separation
between humanitarian-related and conflict-related components. To further explore these
dynamics, we now conduct separate PCA analyses using only the Global Search terms in
one case and only the Israeli Search terms in another.

As shown in Table 9, both datasets exhibit strong sampling adequacy (KMO > 0.5)
and highly significant Bartlett’s tests (p < 0.001), confirming that the correlation matrices
are suitable for PCA. Table 10 further supports this by presenting high communalities
(generally > 0.8), indicating that the extracted components successfully explain the majority
of the variance in the underlying variables across both global and Israeli searches.

Table 9. KMO and Bartlett’s Test for the appropriateness of PCA.

(a) Global searches

Kaiser-Meyer—Olkin Measure of Sampling Adequacy. 0.706
Approx. Chi-Square 688.491
Bartlett’s Test of Sphericity df 10
Sig. 0.000
(b) Israeli Searches
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.557
Approx. Chi-Square 140471
Bartlett’s Test of Sphericity df 3
Sig. 0.000

Table 11 presents the Eigenvalues of the Principal Component Analysis. For the
Global searches case, the first principal component accounts for 76.3% of the total variance,
indicating a dominant underlying factor in global search interest related to the conflict. The
second component adds another 20.1%, bringing the cumulative variance explained to over
96%, which suggests a strong two-factor structure that captures nearly all variability in
the dataset.
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Table 10. Communalities of Google Trends Indices.
(a) Global Searches
Extraction
Gaza war 0.939
Gaza war ceasefire 0.997
Hamas 0.944
Israel 0.957
Palestine 0.984
(b) Israeli Searches
Extraction
Palestine (Isr) 0.904
Gaza war (Isr) 0.830
Hostages (Isr) 0.446
Table 11. Eigenvalues of the Principal Component Analysis.
(a) Global Searches
Initial Eigenvalues Extraction Sums of Squared Loadings
Component - - - -
Total % of Variance =~ Cumulative% Total % of Variance =~ Cumulative%
1 3.815 76.297 76.297 3.815 76.297 76.297
2 1.006 20.129 96.426 1.006 20.129 96.426
3 0.126 2.530 98.956
4 0.044 0.883 99.838
5 0.008 0.162 100.000
(b) Israeli Searches
Initial Eigenvalues Extraction Sums of Squared Loadings
Component - - - -
Total % of Variance = Cumulative% Total % of Variance =~ Cumulative%
2.180 72.652 72.652 2.180 72.652 72.652
2 0.708 23.603 96.255
0.112 3.745 100.000

For Israeli search data, the first component explains 72.7% of the total variance, indicat-
ing a similarly strong unidimensional pattern. The steep drop-off to the second component
(23.6%) supports a simpler structure, where the first component alone captures the majority
of the information, reinforcing its robustness for summarizing local search behavior.

Figure 6 is the Scree Plot of Eigenvalues after PCA. The Global scree plot shows a sharp
decline after the first two components, forming a clear “elbow” that supports a two-factor
solution. This visual confirmation aligns with the eigenvalue results, suggesting that most
of the variance in global search behavior can be captured by the first two components. The
scree plot for Israeli searches reveals a steep drop after the first component, indicating
a dominant single-factor structure. The minimal contribution of additional components
confirms that a unidimensional index sufficiently summarizes domestic search dynamics
related to the conflict.

https:/ /doi.org/10.3390/risks14070148


https://doi.org/10.3390/risks14070148

Risks 2026, 14, 148

19 of 26

4

3=

2

Eigenvalue

0

T T T
3 4

-
n
-

Component Number

(a) Global Searches

257

2.0

1.5

Eigenvalue

0.5

0.0

T
2

-
W -

Component Number
(b) Israeli Searches

Figure 6. Scree plot of eigenvalues after PCA.

Finally, regarding the PCA analysis, Table 12 presents the Component Matrix. The
matrix for the Global searches reveals two distinct thematic components. The first compo-
nent loads heavily on conflict-related terms (“Gaza war,” “Hamas,” “Israel,” “Palestine”),
suggesting a strong association with general war intensity and geopolitical interest. The
second component is dominated by “Gaza war ceasefire,” indicating a separate dimen-
sion tied to conflict resolution or peace-related narratives. The Israeli search component
shows strong loadings for “Palestine (Isr)” and “Gaza war (Isr),” reflecting domestic con-
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cern with territorial and conflict issues. “Hostages (Isr)” loads moderately, suggesting it
shares variance with the broader conflict theme but also reflects a more humanitarian or
specific concern.

Table 12. Component Matrix.

(a) Global Searches

Component
1 2
Gaza war 0.965 0.081
Gaza war ceasefire 0.141 0.989
Hamas 0.966 —0.100
Israel 0.972 —0.111
Palestine 0.992 —0.013
(b) Israeli Searches
Component
1
Palestine (Isr) 0.951
Gaza war (Isr) 0.911
Hostages (Isr) 0.668

Having constructed the new indices from the PCA, Table 13 presents their correlation
matrix. The results show a strong positive correlation between the first global component
and the Israeli component (¢ = 0.800), suggesting that global concern with conflict-related
issues closely mirrors domestic search behavior. In contrast, the second global component
is nearly uncorrelated with the others, highlighting its thematic distinctiveness, likely
associated with post-conflict or humanitarian narratives.

Table 13. Correlation Matrix of the PCA Global- and Israeli-derived indices.

PCA_1gjobal PCA_2Gi0bal PCAjsraeli

PCA_1 Global
PCA_2G10pa1 0.314
PCAfrocti 0.314

Note: Red is used to indicate high correlation, while blue is used to indicate low or no correlation.

Although the correlation between PCA_1Gjopa1 and PCAg,e); is relatively high, addi-
tional diagnostic tests indicate that multicollinearity does not pose a serious concern for the
empirical analysis. Specifically, the VIF values remain below the conventional threshold
of 5, with VIF values of 3.45 for PCA_1gigbal, 1.38 for PCA_2510pa1, and 3.83 for PCA g aeli-
These results suggest that the explanatory variables do not exhibit problematic levels of
multicollinearity and can therefore be included simultaneously in the regression model
without compromising the reliability of the coefficient estimates.

We proceed by estimating EGARCH(1,1) models using these indices as explanatory
variables. The specification of the mean equation is adjusted as follows:

re =ap+ag X PCA_IGlobal,t +az X PCA_ZGlobal,t +az X PCAIsmeli,t + &, (4)
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where PCA_1Gopqr s and PCA_2j,p,1 + are the PCA indices 1 and 2 that were derived from
the Global searches, and PCA[g )it is the PCA index that was derived from the Israeli
searches. The results of these models are presented in Table 14.

Table 14. TA35 and ILS performance using PCA indices based on the Global and Israeli sets of the

independent variables.

TA35 r ILS r
Mean Equation
N 0.000376 —0.001859
0 (0.001458) (0.001303)
N —0.012452 *** 0.005504 ***
1 (0.004077) (1.34 x 10717)
N —0.000806 —0.000781
2 (0.002003) (0.001030)
N 0.003361 * —0.003910 ***
3 (0.001911) (0.000223)
Conditional Variance
. —1.291210 *** —16.35351 ***
(0.000477) (1.9 x 107102)
. —0.729354 *** 0.841756 ***
1 (0.030362) (0.159546)
—0.244974 * —0.017855
ke (0.125976) (0.114363)
0.758417 *** —0.784326 ***
© (1.1 x 10104 (0.004422)

Autocorrelation, ARCH LM tests and Information criteria

Q1 (Q-stat) 1.0130 0.0303
LM1 (F-stat) 0.088857 0.487857
Akaike —4.909243 —5.801322
Schwarz —4.674441 —5.537170
Hannan-Quinn —4.814973 —5.695269

Note: ***, * indicate statistical significance at the 1% and 10% confidence levels, respectively. Standard errors of
the estimated coefficients are reported in parentheses.

Table 14 shows that the first global PCA component (PCA;_Global) has a statistically
significant negative effect on TA35 returns and a positive effect on ILS returns. This suggests
that increased global concern about conflict-related issues tends to depress equity market
performance while leading to ILS depreciation—a plausible outcome when international
sentiment turns risk-averse. The Israeli PCA index, by contrast, has a positive effect on
TA35 returns and a negative, highly significant appreciation effect on ILS returns. One
interpretation could be that domestic awareness might trigger confidence-building policy
actions or reflect internal resilience, supporting the currency. In contrast, the more remote
but amplified global concern exerts negative financial pressure.

On the volatility side, the TA35 model exhibits a significant negative asymmetry
coefficient (y1), confirming the presence of a leverage effect—where bad news raises
volatility more than good news. The ILS model shows no such significant asymme-
try, indicating a more symmetric volatility response. Both models pass the Q-statistic
and ARCH LM tests, with low Akaike and Schwarz values supporting the robustness of
model specification.
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We observe that while the proposed model demonstrates robustness, it does not out-
perform the previously presented single-index models when evaluated using information
criteria (see comparison between Tables 3 and 14). However, it is important to highlight
that the approach of constructing separate PCA indices from domestic and international
Google search data does outperform the initial PCA model that used the full set of search
indices in a single procedure (compare Tables 8 and 14).

Building on this insight, we refine the model further by excluding the second global
PCA index, PCAjGjopar ¢, from the mean equation, as it was found to be statistically insignif-
icant. The adjusted mean equation is now specified as follows:

= ag + aq X PCA_lGlobul,t + a3 X PCAlsmeli,t + & ®)
The results of this revised model are presented in Table 15.

Table 15. TA35 and ILS Performance Using Refined PCA Indices from Global and Israeli Search Data.

TA35_r ILS r
Mean Equation
oc 0.000504 —0.001800
0 (0.001152) (0.001176)
cx —0.012126 *** 0.005410 ***
1 (0.003377) (6.02 x 1077)
x 0.002914 *** —0.004175 ***
3 (0.000879) (0.000106)
Conditional Variance
c —1.544279 *** —16.93004 ***
(0.000667) (1.7 x 107102)
c —0.809306 *** 0.624807 ***
1 (0.023855) (0.132453)
—0.231564 * —0.043104
N (0.120737) (0.092494)
c 0.718444 *** —0.865507 ***
2 (9.7 x 107105) (0.001616)
Autocorrelation, ARCH LM tests and Information criteria
Q1 (Q-stat) 1.0848 0.0103
LM; (F-stat) 1.096724 0.052752
Akaike —4.915109 —5.820167
Schwarz —4.709657 —5.585365
Hannan-Quinn —4.832623 —5.725898

Note: ***, * indicate statistical significance at the 1% and 10% confidence levels, respectively. Standard errors of
the estimated coefficients are reported in parentheses.

Table 15 confirms that the exclusion of the non-significant term enhances model
parsimony without compromising performance. All remaining explanatory variables are
statistically significant at conventional levels, and the model passes key diagnostic tests
for autocorrelation and ARCH effects. Furthermore, improvements in information criteria
(Akaike, Schwarz, and Hannan-Quinn) suggest a better overall fit compared to the more
complex specification.

These findings reinforce the value of PCA in capturing latent dimensions of pub-
lic interest in conflict-related topics. Importantly, the model performs more effectively
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when the PCA inputs are separated into global and domestic search behavior, reflecting
distinct thematic emphases and impacts on financial markets. Finally, removing statis-
tically insignificant components further improves model accuracy and interpretability,
making this approach a compelling alternative to more cumbersome variable-by-variable
selection methods.

6. Concluding Remarks

This study explores how public attention, as proxied by Google search trends during
the Israel-Hamas conflict (October 2023 to April 2025), influences key Israeli financial
indicators—namely, the TA35 equity index and the ILS exchange rate. By incorporating
both global and domestic search interest, we examine whether the origin of attention
differentiates its financial impact.

Initial EGARCH(1,1) estimations using individual search terms indicate that global
search terms such as “Israel,” “Palestine,” and “Hamas” significantly affect TA35 returns,
with negative coefficients suggesting that heightened global concern is associated with
declining market performance. In contrast, Israeli-originated searches show limited ex-
planatory power in the mean equations. For ILS returns, searches related to ceasefires and
hostages are associated with appreciation, while terms such as “Israel” and “Palestine (Isr)”
correspond to depreciation—highlighting the nuanced interpretation investors place on
different aspects of the conflict.

To enhance robustness and interpretability, we employ Principal Component Analysis
(PCA) to synthesize the high-dimensional search data into a set of latent thematic indices,
separately for global and Israeli searches. The PCA results reveal distinct components
corresponding to conflict and humanitarian narratives, while correlation analysis confirms
that these indices can be jointly included without multicollinearity concerns.

The final models—based on PCA-derived indices—offer more parsimonious and sta-
ble estimations. Global attention consistently exerts a negative and statistically significant
effect on TA35 returns and ILS valuation, reflecting the sensitivity of financial markets to
international geopolitical sentiment. In contrast, domestic attention appears to play a stabi-
lizing role, being positively associated with equity returns and currency appreciation. This
divergence suggests that local search behavior may reflect greater resilience or confidence
in managing the economic consequences of the conflict.

Furthermore, models based on separate PCA decompositions for global and domestic
searches outperform those based on a unified index, both in explanatory power and infor-
mation criteria. The exclusion of statistically insignificant components further improves
model parsimony without reducing explanatory capacity.

Overall, the findings underscore the economic relevance of digital public sentiment
during periods of geopolitical stress. The proposed framework, combining attention-based
indicators with dimensionality reduction techniques, offers a replicable and real-time
approach for analyzing how public interest translates into financial market dynamics.

From a financial risk perspective, the results further highlight the importance of
incorporating behavioral indicators into risk assessment frameworks. Attention-driven
shocks influence not only returns but also volatility, particularly through asymmetric
responses to negative information, which become more pronounced during crisis periods.
By integrating EGARCH models with real-time attention measures, risk can be more
effectively captured when behavioral factors are taken into account, providing a forward-
looking complement to traditional approaches.

While the findings provide evidence that conflict-related public attention contains valu-
able information for understanding financial market behavior during periods of geopolitical
stress, several limitations should be acknowledged. The empirical analysis focuses primar-
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ily on attention-based indicators derived from Google Trends, consistent with the study’s
objective of examining the informational role of public attention during the Israel-Hamas
conflict. However, financial markets are also influenced by a broader set of economic and
financial factors, including global risk sentiment, commodity price fluctuations, monetary
conditions, and other geopolitical developments. Consequently, the reported relation-
ships should be interpreted as evidence of statistically significant associations rather than
definitive causal effects.

An additional limitation relates to the construction of Google Trends data. Since
search intensity is reported as a normalized index rather than absolute search volume, the
values are inherently dependent on the selected sample period. Consequently, changes
in the observation window may affect the scaling of the underlying series, although not
necessarily the relative patterns of attention captured by the index.

Future research may build upon the proposed framework by incorporating additional
macroeconomic and financial control variables, alternative measures of geopolitical uncer-
tainty, and complementary sources of public attention and sentiment, such as social media
platforms, Wikipedia activity, and textual news-based indicators. Such extensions could
further enhance the robustness of attention and sentiment measurement and contribute to
a deeper understanding of how collective information demand shapes financial market
dynamics during periods of geopolitical crisis.
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Notes

1

It should be noted that global search volumes include queries originating from Israel. In future research, it may be advantageous
to exclude Israeli-origin searches from the global aggregate in order to isolate their specific contribution. However, as the
descriptive statistics indicate, the global time series—conditional on the same search term—differs systematically from the
domestic series. This distinction allows for separate identification of the effects of global attention versus attention originating
exclusively from Israel.

Moreover, similar studies apply the EGARCH model (Aliu et al. 2023; Vasileiou 2023).

The Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC/BIC), and Hannan—Quinn Criterion (HQ) are model
selection tools that balance fit and complexity. AIC imposes a lighter penalty on additional parameters, favoring more complex
models, while SIC applies a stricter penalty that increases with sample size, promoting parsimony. HQ provides a middle ground,
penalizing complexity more than AIC but less than SIC, making it suitable for moderate sample sizes.

Scree plot first proposed by Cattell (1966).
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