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Abstract

This paper examines the relationship between heightened gambling attitude
in the stock market and daily suicide rates. Based on the findings that indicate a
negative relation between the high maximum daily return (MAX) and expected stock
returns for overvalued stock, we identify lottery-like stock characteristics. Then,
based on those characteristics, we construct a gambling attitude index via Principal
Component Analysis (PCA). Using stock market data and individual-level death
records in South Korea on trading days from March 2000 to December 2022, our
findings indicate that a one standard deviation increase in gambling attitude
corresponds to a same trading day 1% increase in suicide rates.
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1. Introduction

Behavioral finance has consistently highlighted the central role of cognitive biases and
emotional drivers in shaping speculative investment behaviors, particularly in high-stakes
financial environments. A prominent example is the pursuit of “lottery-type” stocks—securities
characterized by high return volatility, pronounced positive skewness, and low nominal prices.
Investors often overestimate the likelihood of outsized returns while underestimating the
associated risks, leading to suboptimal financial outcomes. These tendencies, rooted in
cognitive distortions and emotional motivations, extend beyond individual losses, contributing
to broader financial instability and societal challenges, including adverse mental health
outcomes.

The relationship between gambling tendencies and stock market participation has been
extensively documented in the literature. Baek and Cha (1994) characterize stock market
investment as a hybrid of gambling, integrating elements of skill, chance, speculation, and
access to privileged information. Supporting this view, empirical evidence shows that
individuals displaying gambling-related behaviors are more likely to engage in high-frequency
trading (Dorn & Sengmueller, 2009; Grinblatt & Keloharju, 2009). Furthermore, frequent
trading is strongly correlated with gambling addiction. Mosenhauer, Newall, and Walasek
(2022) report that over 90% of short-term investors exhibit preferences for gambling-like
activities, underscoring the psychological parallels between speculative trading and gambling,
both of which are driven by similar risk-seeking tendencies and emotional triggers.

Lottery-type stocks serve as key instruments for speculative behaviors rooted in gambling
tendencies. While these stocks appeal to retail investors due to their potential for large gains,
they generally underperform on a risk-adjusted basis (Kumar, 2009; Gao & Lin, 2015). In the
South Korean stock market, individual investors show a marked preference for such securities,
even though they often yield poor long-term financial outcomes (Kim & Kim 2022). This
pattern highlights a broader speculative tendency among investors who overestimate the
probability of extreme positive returns while underestimating the risks involved, contributing
to inefficiencies in market pricing.

Building on these observations, Bali et al. (2011) demonstrate the pivotal role of extreme
positive returns in driving investor preferences. Using the maximum daily return over the prior
month (MAX) as a key measure, they document a negative and significant relationship between
MAX and subsequent stock returns, suggesting that stocks with lottery-like characteristics are
systematically overvalued. This preference for extreme payoffs is particularly pronounced
among under-diversified investors and is further reinforced by institutional frictions, such as
high transaction costs and constraints on short-selling. In markets like South Korea, where
individual investors dominate trading activity, these dynamics are particularly relevant for
understanding the persistence of speculative trading behaviors.

Investor sentiment also plays a crucial role in shaping the valuation of lottery-type stocks.
Wurgler and Baker (2006) show that sentiment-driven fluctuations disproportionately affect
stocks with subjective valuations and limited arbitrage opportunities, such as small-cap, high-
volatility, or growth-oriented stocks. When sentiment is high, these stocks exhibit lower
subsequent returns; conversely, during periods of low sentiment, they deliver relatively higher
returns. This sentiment-based framework offers a theoretical foundation for understanding how



psychological factors amplify the mispricing of lottery-like stocks.

This study builds on the existing literature by redefining the measurement of speculative
sentiment through the construction of a Gambling Attitude Index (GAI). Unlike broad-based
sentiment indices that capture an overall market mood, the GAI focuses specifically on
speculative trading in lottery-type stocks, emphasizing retail investor behaviors. This approach
is particularly relevant in the South Korean market, where individual investors account for a
significant proportion of trading volume and are more prone to speculative activity. By
concentrating on lottery-type stocks, the GAI directly reflects speculative over-participation
among retail investors, offering a precise tool for evaluating the behavioral drivers of irrational
trading decisions.

The GAI is constructed by integrating multiple sentiment proxies using Principal
Component Analysis (PCA), a statistical method that consolidates correlated variables into a
single index while retaining the most informative components. The sentiment proxies
incorporated in the GAI capture speculative intensity through metrics such as retail investor
buy-sell imbalances, turnover ratios, and volatility measures. By combining these variables,
the GAI provides a robust, multidimensional measure of speculative sentiment, addressing the
limitations of single-variable sentiment indices and offering enhanced explanatory power.

The societal consequences of speculative trading extend beyond financial instability to
significant public health concerns. A growing body of research has linked gambling-related
behaviors to mental health crises, including suicide (Battersby et al., 2006; Maccallum &
Blaszczynski, 2003; Petry & Kiluk, 2002). Suicide rates are shown to increase with the severity
of gambling problems (Phillips, Welty, & Smith, 1997). In South Korea, which has one of the
highest rates of gambling addiction globally (Kim et al., 2022), the connection between
speculative trading and mental health is particularly pronounced. For instance, Gangwon
Province—home to one of the country’s largest casinos—consistently reports suicide rates
significantly above the national average (Kim, 2023). These patterns underscore the broader
societal risks associated with gambling-like trading behaviors.

South Korea’s persistently high suicide rate—the highest among OECD countries since
2003—further underscores the urgency of addressing these issues. In 2023, the country
recorded 25.2 suicides per 100,000 people, more than double the OECD average (OECD, n.d.).
Financial instability and irrational investment behaviors driven by the pursuit of "jackpot"
returns exacerbate these societal challenges, amplifying both economic and public health risks.

This study investigates the intersection of speculative trading behaviors and public health,
focusing on the South Korean stock market. Using Bali et al.(2011) methodology, lottery-type
stocks are identified based on their MAX characteristics. Investor sentiment proxies inspired
by Wurgler and Baker (2006) are employed to capture speculative trading intensity, and these
variables are integrated into the Gambling Attitude Index through PCA. Spanning the period
from March 2000 to December 2022, this study combines stock market data with individual-
level suicide records to quantitatively assess the relationship between speculative trading
intensity and same-day suicide rates.

The findings contribute to the behavioral finance literature by illuminating the societal costs
of speculative trading. By linking financial behaviors to public health outcomes, this research



underscores the importance of targeted interventions to mitigate the risks associated with
gambling-like trading. These insights provide actionable recommendations for policymakers
and regulators seeking to address speculative investment behaviors' economic and social
implications, fostering a more stable and equitable financial system.

This paper is structured as follows. Section 2 describes the identification of lottery-type
stocks using the MAX effect, analyzing their return characteristics and retail investor
participation. Section 3 develops the Gambling Attitude Index (GAI) by combining sentiment
proxies through Principal Component Analysis (PCA) and explores patterns in daily suicide
data. Section 4 presents the empirical findings on the relationship between the GAI and daily
suicide counts. Finally, Section 5 concludes with implications for financial market regulation
and public health policy.

2. MAX and Lottery-Type Stocks
2.1. Introduction to Lottery-Type Stocks

Lottery-type stocks have garnered significant attention in behavioral finance due to their
speculative appeal and the unique risks they pose to investors. These stocks, characterized by
their extremely positive return potential, attract retail investors seeking high-risk, high-reward
opportunities despite their poor expected returns. This investor behavior stems from cognitive
biases, such as overconfidence and optimism, which distort perceptions of risk and reward.

The speculative nature of lottery-type stocks makes them particularly prominent in markets
dominated by retail investors, such as South Korea. Individual investors, who often favor
stocks with extreme payofts, contribute to the persistent mispricing of these assets, reinforcing
their allure. This study seeks to systematically identify lottery-type stocks and analyze their
performance, focusing on their return characteristics and their role in speculative trading
behaviors.

Building on the MAX methodology Bali et al. (2011) proposed, we use the maximum daily
return (MAX) as a key metric for identifying stocks with lottery-like features. MAX captures
the extreme positive returns that appeal to speculative investors, providing a robust foundation
for analyzing gambling-oriented investment behavior.

2.2. Methodology for Identifying Lottery-Type Stocks

The identification of lottery-type stocks follows the methodology of Bali et al. (2011), where
MAX is defined as the average of the top five highest daily returns for a stock within a single
month. This measure captures the speculative appeal of stocks offering large, short-term gains.

The monthly MAX value for each stock is computed, as shown in equation (1).

N
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where Ri(";) represents the k" highest daily return for stock i in month t, with N = 5.

To construct portfolios, we rank all actively traded stocks by their MAX values each month
and select those in the top 10% (90th percentile) and top 5% (95th percentile). These thresholds
provide a robust sample of lottery-type stocks, capturing varying degrees of speculative
intensity. However, upon examining the return characteristics, this study focuses primarily on
stocks in the 95th percentile. Compared to the broader 90th percentile selection, the 95th
percentile stocks exhibit more extreme returns, aligning more closely with gambling-oriented
investment behavior.

The stock return data span from January 2001 to December 2023 and pertain to stocks traded
on the KOSPI and KOSDAQ markets of the Korea Exchange (KRX), with the data obtained
through DataGuide. Stocks with insufficient daily return data (fewer than five observations in
a month) are excluded to ensure reliability. Additionally, illiquid securities and stocks with
excessively low nominal prices are filtered out to avoid biases.

2.3. Performance of Lottery-Type Stocks

This section evaluates the performance of portfolios constructed from the 90th and 95th
MAX percentiles (MAX90 and MAXO95, respectively). These equally weighted portfolios are
rebalanced monthly and compared to the KOSPI index to assess their return characteristics
across different time horizons.

Figure 1 illustrates the cumulative returns of the MAX90 and MAX95 portfolios compared
to the KOSPI index over the 2001-2023 sample period. The results reveal that both MAX
portfolios significantly underperform the KOSPI index over the long term, with the MAX95
portfolio exhibiting the steepest decline.

Figure 1
Cumulative Returns of MAX Portfolios.
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To provide further clarity, Figure 2 presents a bar chart comparing the rolling three-month
returns of the MAX portfolios and the KOSPI index. The MAX portfolios demonstrate
consistently higher volatility and lower returns, particularly during market downturns. The
MAX95 portfolio, characterized by its extreme positive skewness, shows the poorest overall
performance, underscoring the speculative risks associated with these assets.

Figure 2
Three-Month Returns of MAX Portfolios and KOSPI Index.
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Table 1 summarizes the descriptive statistics of returns for the KOSPI index and the MAX
portfolios across different time horizons. The results highlight the speculative nature of lottery-
type stocks, particularly those in the MAX95 portfolio. Across all time horizons, both MAX
portfolios exhibit lower mean returns and higher volatility compared to the KOSPI index. The
MAXO95 portfolio, in particular, demonstrates the poorest performance, with an annualized
average return of -20.77%. Additionally, negative skewness in daily and monthly returns
reflects the prevalence of extreme losses, further diminishing the appeal of these portfolios as
long-term investment strategies.



Table 1
Descriptive Statistics of KOSPI and MAX Portfolio Returns.

Time Horizon Mean SD Min Max Skew

KOSPI 0.0343 1.3498 -12.0200 11.9500 -0.3239

Daily MAX90 -0.0676 1.7920 -14.3874 11.2428 -0.9873
MAX95 -0.1193 1.9326 -14.2427 11.1904 -0.7975

KOSPI 0.6891 5.8215 -23.1303 19.7369 -0.2571

Monthly MAX90 -1.3319 8.5695 -41.3225 33.4911 -0.2061
MAX95 -2.3544 9.3014 -42.1793 30.7452 -0.1755

KOSPI 2.1569 11.3027 -22.3465 44.6287 0.5990

Quarterly MAX90 -3.7562 15.4850 -39.0587 36.7423 0.0464
MAX95 -6.6309 16.7245 -41.9165 44,1245 0.2287

KOSPI 8.7797 22.8842 -40.6895 54.0576 0.0207

Year MAX90 -11.7616 37.2453 -68.7995 80.2398 1.1624
MAX95 -20.7721 37.4601 -74.8162 72.7942 0.9672

2.4. Individual Investors and Lottery-Type Stocks

A critical feature of lottery-type stocks, particularly those in the MAX95 portfolio, is their
reliance on individual investors for the majority of trading activity. To investigate this
relationship, we calculate the proportion of individual investor trading volume relative to total
trading volume. Specifically, individual trading volume is derived by summing individual buy
and sell values, while total trading volume is the sum of buy and sell values across all investor
categories. This analysis captures the extent of retail investor participation for three categories:
all stocks, lottery-type stocks, and non-lottery stocks.

The results, presented in Table 2, reveal a stark difference in individual investor behavior
across the three stock categories. On average, individual investors account for 95.2% of the
trading volume in lottery-type stocks, compared to 66.93% for all stocks and 64.04% for non-
lottery stocks. This significant disparity indicates that lottery-type stocks, particularly those in
the MAX95 portfolio, are overwhelmingly dominated by retail trading activity.

Table 2
Summary Statistics of Individual Investor Trading Proportion.
Mean SD Min Max
All 0.6693 0.0772 0.3748 0.9227
Lottery Stocks 0.952 0.04 0.2771 0.9981
Non-Lottery Stocks 0.6404 0.0803 0.3442 0.9181

Figure 3 further illustrates this concentration of retail activity. The red line, representing
MAX9S5 stocks, remains consistently near 95% throughout the sample period from 2001 to



2023, indicating a persistent dominance of retail trading. By contrast, the blue line for non-
lottery stocks shows significantly lower and more variable retail participation, while the black

line for all stocks lies in between. These patterns underscore the extent to which MAX95 stocks
are uniquely retail-driven.

Figure 3
Trends in Individual Investor Trading Proportion.
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By focusing on MAX95 stocks, this study ensures that the speculative intensity measured is
predominantly reflective of individual investor behavior. This is critical for understanding the
impact of retail-driven speculation on broader market dynamics and, ultimately, on individual
well-being. In the subsequent section, the Gambling Attitude Index is constructed to quantify
this speculative intensity and examine its implications.

3. Behavioral Proxies, the Gambling Attitude Index, and Suicide Data
3.1. Theoretical Motivation and Framework

The Gambling Attitude Index (GAI) is constructed to quantify speculative intensity in the
stock market, with a particular focus on retail investors' behaviors toward lottery-type stocks.
Existing sentiment indices, such as the Investor Sentiment Index by Baker and Wurgler (2006),
have significantly contributed to understanding the impact of investor psychology on asset
pricing. However, their broad scope, encompassing diverse asset classes and investor

categories, limits their applicability in capturing the speculative tendencies unique to lottery-
type stocks.

The GAI addresses this limitation by focusing exclusively on lottery-type stocks, where
speculative behavior is most pronounced. The South Korean stock market, characterized by
high retail investor participation, provides an ideal context for such an analysis. Drawing on
the methodology of Kim et al. (2018), the GAI employs Principal Component Analysis (PCA)
to synthesize multiple sentiment proxies into a single comprehensive measure. PCA reduces
dimensionality and highlights the most significant components of correlated variables,



ensuring that the GAI captures the behavioral drivers underlying speculative trading robustly
and objectively.

The construction of the GAI incorporates market-based sentiment proxies tailored to reflect
speculative intensity. These include turnover ratios (ATR), individual buy-sell imbalances
(IBSI), log trading volume (LTV), relative strength indices (RSI), and psychological line
indices (PLI). By integrating these variables, the GAI achieves a multidimensional
representation of gambling-oriented investment behavior. This methodological rigor
distinguishes the GAI from traditional sentiment indices, which often rely on single-variable
measures or subjective survey data.

The focus on retail-driven speculation enhances the GAI’s relevance in studying the
dynamics of lottery-type stock investments. By concentrating on market-based data, the index
captures the behavioral nuances of speculative trading with greater precision, making it well-
suited for analyzing the relationship between speculative intensity and broader socioeconomic
outcomes.

3.2. Data and Sentiment Proxies

The Gambling Attitude Index (GAI) is constructed using daily stock market data sourced
from the Korea Exchange (KRX), covering the period from March 2001 to December 2022.
This starting date reflects the computational requirements for sentiment proxies, ensuring
sufficient prior data for reliable measurements. Individual-level trading data complement
market-level information, enabling granular analysis of speculative behaviors specific to
lottery-type stocks.

To comprehensively assess speculative sentiment, five sentiment proxies were selected
based on their theoretical relevance and empirical support in the literature. The first, the
Average Turnover Ratio (ATR), captures trading activity by dividing daily trading volume by
the number of outstanding shares. Elevated turnover is commonly linked to speculative
intensity and investor overconfidence (Baker & Stein, 2004). Second, the Relative Strength
Index (RSI) identifies overbought or oversold conditions by comparing recent price gains to
losses, with values above 70 suggesting overbought conditions and those below 30 indicating
oversold states. RSI serves as a critical measure of short-term speculative pressures. Third, the
Price Level Index (PLI) measures the proportion of days within a given period during which a
stock’s price has increased. Higher PLI values reflect sustained bullish sentiment and
speculative optimism (Ryu et al., 2018). Fourth, the Individual Buy-Sell Imbalance (IBSI)
quantifies retail trading activity by comparing net buy and sell volumes. Positive IBSI values
indicate heightened speculative demand from individual investors, often associated with
gambling-like behaviors (Kumar & Lee, 2006). Finally, the Log Trading Volume (LTV)
captures the logarithmic transformation of total trading volume, with elevated LTV values
signaling speculative excesses and heightened market activity (Baker & Stein, 2004).

The raw sentiment proxies exhibit significant variability, as summarized in Table 3, Panel
A. For example, the average PLI exceeds 50, indicating persistent bullish sentiment in lottery-
type stocks, while the RSI averages above 47, reflecting sustained speculative pressures. This
descriptive overview underscores the ability of the selected proxies to capture diverse



dimensions of speculative behavior, including both price- and volume-based dynamics.

Each proxy was orthogonalized to isolate speculative sentiment from broader market trends
by regressing it on the KOSPI index return. This process separates the proxies' components
unique to lottery-type stocks, removing influences attributable to general market dynamics.
The orthogonalization process is expressed in Equation (2).

X, = axo + ax, X Market, + X;- (2)

Here, X} represents the residual component of the proxy, capturing speculative behaviors
independent of market-wide effects. By focusing on these residuals, the GAI emphasizes
sentiment-driven behaviors specific to lottery-type stocks, ensuring that broader market
performance does not bias the index.

The orthogonalized proxies (X;i) were then combined using Principal Component Analysis
(PCA), which synthesizes multiple variables into a single, comprehensive measure. The GAI
is calculated as a weighted linear combination of these proxies, as shown in Equation (3).

GAIt = i,ATR X ATRg_ + Fi,IBSI X IBSIL} + Fi,LTV X LTVL-J-
+F, sy X RSIF + Fypyy X PLI} 3)

The final GAI formulation, with weights derived from the first principal component of the
PCA, is given in Equation (4).

GAI, = 33.4156 X ATR} + 5.5818 X IBSI} + 36.8784 X LTV
+65.4534 X RSI;* + 64.6055 X PLI{ (4)

These weights emphasize the relative contributions of each proxy, with RSI and PLI
accounting for the largest components. Notably, the GAI explains 43.62% of the total variance
in behavioral proxies, highlighting its effectiveness in capturing speculative intensity.

Table 3 provides an overview of the descriptive statistics for the sentiment proxies, both
before and after orthogonalization. The raw proxies, summarized in Panel A, exhibit significant
variability, particularly in measures like PLI and RSI. For instance, the average PLI exceeds
50, indicating persistent bullish sentiment in lottery-type stocks, while the RSI averages above
47, reflecting sustained speculative pressures. After orthogonalization, the proxies, detailed in
Panel B, exhibit means close to zero, as expected from the removal of market-wide effects.
This transformation ensures that the GAI captures sentiment-driven behaviors unique to
lottery-type stocks, independent of broader market trends.

3.3 Relationship Between Portfolio Returns and Gambling Attitude Index

This section explores the relationship between the performance of lottery-type stock
portfolios (MAX90 and MAX95) and the Gambling Attitude Index (GAI), highlighting the
connection between speculative sentiment and portfolio returns. Figure 3 presents the quarterly
returns of the MAX90 and MAX95 portfolios alongside the three-month moving average of



the GAI specific to these portfolios.

The analysis reveals a clear alignment between portfolio performance and speculative
sentiment. Periods of strong portfolio returns coincide with GAI peaks, reflecting retail
investors' heightened gambling tendencies. In contrast, periods of poor performance
correspond to declines in the GAI, signaling reduced speculative sentiment. This relationship
is particularly evident for the MAXO95 portfolio, characterized by greater volatility and
speculative appeal.

These results affirm the effectiveness of the GAI in capturing sentiment-driven behaviors
unique to lottery-type stocks. The consistent alignment between the GAI and portfolio returns
underscores its value as a reliable measure of speculative sentiment, offering critical insights
into the psychological dimensions of speculative trading.

Table 3
Summary Statistics of Sentiment Proxies.
Count Mean SD Min Max
GAI; 5391 0.0000 0.0136 -0.0466 0.0436
Panel A: Raw Variables
ATR, 5391 0.0094 0.0298 -0.1265 0.1768
IBSI, 5391 -0.0016 0.0120 -0.0885 0.0519
LTV, 5391 12.3869 0.7264 9.7280 14.4890
RSI; 5391 47.1751 19.6307 0.0000 98.6449
PLI, 5391 50.4065 17.0254 0.0000 100.0000
Panel B: Orthogonalized Variables
ATR} 5391 0.0000 0.0286 -0.1302 0.1707
IBSI} 5391 0.0000 0.0120 -0.0855 0.0521
LTV} 5391 0.0000 0.7264 -2.6811 2.1051
RSI# 5391 0.0000 19.5327 -49.5461 51.5228
PLI} 5391 0.0000 16.9467 -53.0443 50.9203

3.3 Relationship Between Portfolio Returns and Gambling Attitude Index

This section explores the relationship between the performance of lottery-type stock
portfolios (MAX90 and MAX95) and the Gambling Attitude Index (GAI), highlighting the
connection between speculative sentiment and portfolio returns. Figure 3 presents the quarterly
returns of the MAX90 and MAX95 portfolios alongside the three-month moving average of
the GAI specific to these portfolios.

The analysis reveals a clear alignment between portfolio performance and speculative
sentiment. Periods of strong portfolio returns coincide with GAI peaks, reflecting retail
investors' heightened gambling tendencies. In contrast, periods of poor performance



correspond to declines in the GAI, signaling reduced speculative sentiment. This relationship
is particularly evident for the MAX95 portfolio, characterized by greater volatility and
speculative appeal.

These results affirm the effectiveness of the GAI in capturing sentiment-driven behaviors
unique to lottery-type stocks. The consistent alignment between the GAI and portfolio returns
underscores its value as a reliable measure of speculative sentiment, offering critical insights
into the psychological dimensions of speculative trading.

Figure 4
Quarterly MAX Portfolio Returns and Associated Gambling Attitude Index Trends.
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3.4. Suicide Data and Descriptive Statistics

The primary focus of this study is daily suicide counts, derived from official cause-of-death
statistics published annually. These statistics are compiled under national legal mandates,
including Article 17 and Article 18 of the Statistics Act. The data are based on death certificates
submitted from January of the reference year to April of the following year and are typically
published in September. For this study, suicide counts were identified by isolating cases
classified under intentional self-harm as the cause of death, consistent with the dataset's
categorizations. Daily counts were aggregated for the period spanning March 2001 to
December 2022

Figure 5 illustrates the daily suicide counts over the study period. The data exhibit
pronounced seasonal patterns, with suicides peaking during spring and summer and declining
during winter. This seasonality aligns with global studies, which attribute heightened suicide
rates in warmer months to climatic and psychological factors, such as increased daylight hours,
temperature fluctuations, and heightened emotional volatility (Altamura et al., 1999; Rock et
al., 2003; Partonen et al., 2004). Local research similarly confirms the seasonal nature of
suicides in South Korea, linking it to cyclical emotional and environmental influences, such as
the rhythm of social and economic activities (Noh, 2014).



Figure 5
Trends in Daily Suicides.
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Table 4 summarizes the descriptive statistics for daily suicide counts, segmented by sex and
market hours. South Korea records an average of 34.54 suicides per day (SD = 9.86), with male
suicides (23.76) significantly outnumbering female suicides (10.78), reflecting global patterns
in risk factors and coping mechanisms. On average, 11.92 suicides occur during market hours,
comprising 34.5% of the daily total. This highlights the potential relevance of market activity
in examining the link between speculative trading behaviors and mental health outcomes.

Table 4
Summary Statistics of Daily Suicides.
Count Mean SD Min Max

Daily Suicides 7976 34.544 9.863 6.000 86.000
Daily Male Suicides 7976 23.764 7.302 3.000 55.000
Daily Female Suicides 7976 10.780 4.318 0.000 39.000
Daily Suicides during 7976 11.924 4.445 0.000 36.000
Market hours

4. Empirical Results

4.1. Model Specification and Hypotheses

This study posits that speculative trading behaviors, as measured by the Gambling Attitude
Index (GAI), significantly impact daily suicide counts. Specifically, heightened speculative
intensity is hypothesized to correspond to an increase in same-day suicide counts. This premise
aligns with prior research indicating that financial stress, exacerbated by speculative trading,
can contribute to adverse mental health outcomes, particularly among vulnerable populations.

This study posits the following regression framework to evaluate the relationship between
speculative trading intensity and daily suicide counts, as specified in Equation (5).



In(Daily Suicides;) = ay + ay X GAl, + By X X; + €; (5)

In this equation, the dependent variable, In(Number of Daily Suicides;), represents the
natural log of the number of suicides occurring on day t. The primary independent variable,
GAI;, denotes the Gambling Attitude Index, capturing speculative intensity on the same day.
The term X, represents a set of control variables designed to capture additional influences on
suicide counts. This analysis’s controls include only the KOSPI return and its quadratic term.
Including the quadratic term allows for modeling nonlinear effects and serves as a proxy for
market volatility, as higher squared returns indicate greater variability in market conditions.
Other potential variables, such as broader economic sentiment measures, could not be included
due to data limitations for the study period.

By incorporating fixed effects for day, month, and year, the model adjusts for temporal
variations and seasonality in suicide counts. The coefficient a; serves as the primary
parameter of interest, with a positive and statistically significant value indicating that
heightened speculative intensity, as measured by GAI,, is associated with an increase in daily
suicide counts.

Table 5 provides descriptive statistics for the key variables used in the analysis. The main
dependent variable, the daily number of suicides, averages approximately 34.54 per day,
indicating a substantial societal concern. Sex-based suicide counts indicate that male suicides,
averaging 23.76 per day, are higher than female suicides, which average 10.78 per day. This
pattern reflects established sex-based differences in suicide behavior. Additionally, suicides
occurring during market hours average 11.92 per day, highlighting a temporal concentration of
cases during active trading periods.

The GALI, the primary independent variable, has a mean of zero and a standard deviation of
0.0136, reflecting small but meaningful variability within its scale of -1 to 1. Meanwhile, the
KOSPI index averages 0.0344, with substantial fluctuations observed during the sample period.
The quadratic KOSPI term captures extreme market movements, with a mean of 1.82 and a
maximum value of 144.48.

The log transformation of the dependent variable facilitates the interpretation of ay,
allowing it to be read as the percentage change in daily suicide counts associated with a one
unit change in the Gambling Attitude Index(GAI). Given the scale of the GAI, a more practical
interpretation considers the effect of a one standard deviation increase in the index, where the
standard deviation is 0.0136. Specifically, such an increase corresponds to a (a; X SD)%
change in daily suicide counts, which contextualizes the psychological impact of heightened
speculative trading intensity. This analysis focuses exclusively on trading days, excluding
weekends and market closures, ensuring that the observed effects are directly tied to speculative
trading behaviors. Subsequent sections will examine the robustness of this relationship through
sex-based suicide analysis and an investigation of suicides occurring during market hours.

This analysis focuses exclusively on trading days, excluding weekends, holidays, and market
closures, ensuring that the observed effects are directly tied to investment attitudes. Although
investments in lottery-type stocks are not inherently irrational, their volatile and high-risk
nature can amplify stress during speculative excess. Retail investors, driven by gambling-like
tendencies, are particularly susceptible to significant losses, which may lead to severe financial



and emotional strain, ultimately manifesting in heightened suicide risks. Furthermore, existing
literature highlights an overlap between gambling addiction and speculative trading
preferences, suggesting that heightened speculative activity in lottery-type stocks may
exacerbate mental health issues, especially for individuals predisposed to gambling-related
problems.

Table 5
Summary Statistics for Primary Variables.
Count Mean SD Min Max
In(Daily Suicides) 5391 3.5413 0.3026 1.7918 4.4543
In(Daily Male Suicides) 5391 3.1639 0.3296 1.0986 4.0073
In(Daily Femal Suicides) 5390 2.3265 0.4318 0.0000 3.6109
n ( Daily Suicides ) 5390 24466 0.4129 0.0000 35835
during Market hours,

GAl 5391 0.0000 0.0136 -0.0466 0.0436
KOSPI 5391 0.0344 1.3486 -12.0200 11.9500
KOSPI? 5391 1.8195 5.4079 0.0000 144.4804

4.2. Gambling Attitude Index and Daily Suicide

Table 6 presents the main regression results, examining the relationship between the
Gambling Attitude Index (GAI), stock market returns, and the log number of daily suicides.
The models incorporate controls for market performance, including KOSPI returns and their
quadratic terms, to capture potential nonlinear effects. All specifications include fixed effects
for the day of the week, month, and year to account for seasonal trends and temporal variations
in suicide data.

A one unit increase in the GAl is associated with a statistically significant rise in daily suicide
counts across all specifications. In Column (3) of Table 6, the coefficient is 0.78, significant at
the 99% confidence level. This robust relationship persists even after controlling for KOSPI
returns and their squared term. The quadratic term for KOSPI returns is statistically significant,
underscoring the role of market volatility as a critical factor influencing suicide counts. This
suggests that extreme market fluctuations, whether sharp gains or losses, heighten
psychological strain and contribute to increased suicide rates. Notably, this aligns with Koh
and Han (2023), who emphasize that heightened market volatility amplifies mental distress by
increasing uncertainty and emotional strain.

To contextualize the magnitude of the GAI's impact, a one standard deviation increase in the
GAI, which reflects gambling tendencies among retail investors, corresponds to a 1.06%
increase in daily suicide counts. This is calculated by multiplying the coefficient of 0.78 from
Column (3) of Table 6 by the standard deviation of the GAI (0.0136), as reported in Table 5.
These results demonstrate the significant psychological toll of gambling tendencies in the stock
market, as manifested through speculative trading behaviors.



Table 6
Effects of the Gambling Attitude Index (GAI) on Daily Suicides.

Dependent variable: In(Daily Suicide during Market hours)
1) ) ®3)
GAI 0.72%** 0.721%** 0.78***
(0.247) (0.247) (0.247)
0.002 0.003
KOSPI (0.002) (0.002)
0.002***
2
KOSPI (0.001)
Const 2.682*** 2.682%** 2.674%**
(0.019) (0.019) (0.019)
Day of the Week Fixed Effects Yes Yes Yes
Month Fixed Effects Yes Yes Yes
Year Fixed Effects Yes Yes Yes
R?2 0.508 0.508 0.509
Adjusted_R? 0.505 0.505 0.506
Observations 5391 5391 5391

Robust standard errors in parentheses
**% p <0.01, ** p <0.05, * p <0.1.

4.3. Sex-Specific Effects

Table 7 presents the results of sex-specific regressions, analyzing the effects of the Gambling
Attitude Index (GAI) on the number of daily suicides for males and females. For males, a one
unit increase in the GAI is associated with a statistically significant 0.89 rise in the log of daily
suicide counts, as shown in Column (3), significant at the 99% confidence level. When scaled
by the standard deviation of the GAI, as reported in Table 5, this implies a 1.21% increase in
daily male suicide counts. Notably, this effect is larger than the 1.06% increase observed in the
overall analysis (Section 4.2), underscoring the heightened sensitivity of males to speculative
trading environments. In contrast, the GAI exhibits no statistically significant association with
female suicide counts across all specifications.

These findings highlight the disproportionate impact of speculative market intensity on male
suicide counts. Multiple factors may explain these sex-based differences. Males exhibit higher
participation rates in stock market investments(Kumar, 2009; Kim & Kim., 2022) and are more
likely to bear primary economic responsibilities within households, making them particularly
vulnerable to financial stress(Stack, 2021). Additionally, prior research suggests that males are
more likely to respond to financial distress with severe actions, including suicide, while females’
mental health outcomes are often influenced by different factors, such as interpersonal
relationships or depressive symptoms(Hawton, 2000; Oquendo et al., 2007).

The significance of the quadratic KOSPI term in Columns (2) and (3) for both males and
females indicates that extreme market fluctuations can affect mental health. However, the larger
coefficient and higher significance levels observed in male regressions emphasize the



heightened sensitivity of males to market volatility, further reflecting sex-specific
vulnerabilities.

Table 7
Sex-Specific Effects of the Gambling Attitude Index (GAI) on Daily Suicides.
Dependent variable: In(Daily Male Suicides) In(Daily Female Suicides)
(1) (2) 3) (1) (2) 3)
GAI 0.851*** (.851***  (.89*** 0.531 0.534 0.612
(0.284) (0.284) (0.285) (0.422) (0.422) (0.423)
KOSP -0.000 0.000 0.009**  0.010***
(0.002) (0.002) (0.004) (0.004)
ok —
KOSPI? (260.831) 0(890301)
Const 2.323%**  2.323*%** 2317*** 1385*%** 1384*** 1373***
(0.022) (0.022) (0.022) (0.033) (0.033) (0.033)
Ei%ngtpfgggeEk Yes Yes Yes Yes Yes Yes
Month Fixed Effects Yes Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes Yes
R? 0.452 0.452 0.452 0.294 0.295 0.296
Adjusted_R? 0.448 0.448 0.448 0.290 0.290 0.291
Observations 5391 5391 5391 5390 5390 5390

Robust standard errors in parentheses
**% p <0.01, ** p <0.05, * p <0.1.

4.4. Impact During Market hours

Table 8§ investigates whether the Gambling Attitude Index (GAI) has a stronger influence on
suicides occurring during market hours (9:00 AM—4:00 PM), compared to full-day suicides.
The regression models include controls for KOSPI returns, their quadratic terms, and fixed
effects for the day of the week, month, and year to account for temporal variations in suicide
data.

The results in Column (3) of Table 8 indicate that the GAI is significantly associated with
suicide numbers during market hours, with a coefficient of 1.44. This relationship is notably
stronger than the full-day results reported in Column (3) of Table 6, where the GAI coefficient
1s 0.78. A one standard deviation increase in the GAI corresponds to a 1.96% increase in suicide
numbers during market hours, compared to a 1.06% increase for full-day suicides. This
heightened effect suggests that speculative trading behaviors during active market hours
impose greater psychological strain on retail investors.

These findings align with the hypothesis that the immediate pressures of real-time market
dynamics exacerbate the mental health impacts of speculative trading. The amplified
association during market hours highlights the importance of intraday financial stressors, such



as rapid market fluctuations and real-time losses, in influencing suicide outcomes. Future
research could explore targeted interventions, such as enhanced investor protections or real-
time counseling services, to alleviate the mental health burdens experienced during active
trading periods.

Table 8
Effects of the Gambling Attitude Index (GAI) on Daily Suicides during Market hours.
Dependent variable: In(Daily Suicides during Market Zours)
1) (2) 3)
GAI 1.369*** 1.37%** 1.442%**
(0.391) (0.391) (0.392)
0.003 0.003
KOSPI (0.003) (0.003)
0.002***
2
KOSPI (0.001)
Const 1.537*** 1.537*** 1.526***
(0.03) (0.030) (0.031)
Day of the Week Fixed Effects Yes Yes Yes
Month Fixed Effects Yes Yes Yes
Year Fixed Effects Yes Yes Yes
R? 0.339 0.339 0.339
Adjusted_R? 0.334 0.334 0.335
Observations 5390 5390 5390

Robust standard errors in parentheses
**% p <0.01, ** p <0.05, * p <0.1.

5. Conclusion

This study examines the psychological and pathological implications of speculative trading
behaviors, focusing on the relationship between the Gambling Attitude Index (GAI), stock
market returns, and daily suicide rates in South Korea. Using daily stock market data and
individual-level death records from 2001 to 2022, we provide robust evidence that speculative
intensity, as captured by the GAI, is positively associated with daily suicide counts. A one
standard deviation increase in the GAI corresponds to a 1.06% rise in daily suicides,
underscoring the significant mental health risks linked to speculative trading environments.

Our findings reveal several key insights. First, the psychological toll of overactive individual
investors’ gambling-like attitudes is particularly pronounced during active market hours. A one
standard deviation increase in the GAI during this period corresponds to a 1.96% rise in
suicides occurring within trading hours, nearly double the effect observed for full-day counts.
This heightened impact highlights the acute stress of real-time decision-making and financial
pressures during periods of active trading. Second, sex-specific results indicate that males are
disproportionately affected, reflecting their higher participation in speculative trading and



economic responsibilities. In contrast, speculative attitudes show no statistically significant
association with female suicide rates, suggesting that women’s mental health outcomes are
influenced by other factors, such as interpersonal relationships and emotional stressors.

This study contributes to the literature by shifting the focus from financial outcomes to the
broader psychological and societal consequences of speculative trading. The findings
underscore the importance of targeted interventions, such as investor education and mental
health support, particularly during periods of heightened speculative activity. Additionally, we
observe that the GAI tends to rise alongside lottery-type stock returns, suggesting that
speculative attitudes are closely tied to portfolio performance. This relationship highlights how
periods of market exuberance may amplify both speculative behaviors and the associated
mental health risks, reinforcing the urgency of interventions to mitigate their societal impacts.
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