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ABSTRACT 

This study investigates the relationship between weather patterns and stock market returns across major Asian economies 

from 2000 to 2023. Drawing on monthly index data from nine prominent Asian stock exchanges, the research categorizes 

weather into hot, wet, and dry seasons to analyze their impact on market performance. Utilizing descriptive statistics, 

correlation analysis, and two-way ANOVA, the study finds that while weather conditions do not significantly influence 

average stock returns, country-specific factors play a crucial role in determining market outcomes. The findings suggest 

that variations in investor behavior and local economic conditions outweigh the impact of seasonal weather changes on 

Asian stock markets. This research contributes to understanding the complexities of market dynamics in Asia, offering 

insights that can inform investment strategies and policy decisions in the region. 
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INTRODUCTION 

A potential connection between sunshine and increased investor optimism has been identified, with brighter days often 

leading to higher stock returns (Kamal et al., 2003). This research suggests that the relationship between weather and stock 

market volatility is intricate and can vary based on factors like market maturity (Liu et al., 2014). Regarding the impact of 

temperature on market volatility, while some studies indicate that extreme temperatures increase volatility (Liu et al., 2010), 

others suggest that moderate temperatures have a calming effect (Braune et al., 2011). The overall effect appears to be 

complex and may depend on additional variables. Negative weather events, such as high humidity and low pressure, can 

result in lower stock returns in some Asian markets, whereas sunshine has a positive impact in others. However, the 

outcomes vary depending on the specific market and weather variable (Masih & Masih, 2011). Additionally, temperature 

and humidity significantly affect stock returns and volatility, with higher temperatures and humidity generally leading to 

decreased returns and increased volatility (Sheikh et al., 2018). Sunshine and moderate temperatures are correlated with 

higher stock returns, while extreme temperatures—whether hot or cold—can lead to lower returns (Jain & Verma, 2014). 

In Asia, stock markets exhibit distinct patterns influenced by a combination of economic factors, regional dynamics, and 

global market trends. The region's major stock exchanges, such as those in Tokyo, Hong Kong, Shanghai, and Mumbai, 

are pivotal players in global finance, reflecting diverse economic landscapes and varying levels of market maturity. Stock 

market behaviors in Asia are shaped by factors such as economic growth rates, political stability, regulatory environments, 

and investor sentiment, all of which contribute to fluctuating market performances. Additionally, cultural and societal 

factors unique to each country influence investor behavior and market volatility, making the Asian stock markets both 

responsive to global economic shifts and resilient amidst regional challenges. Understanding these intricate dynamics is 

crucial for comprehending how external factors, including weather patterns, may impact market returns across different 

seasons and climates in the region. 

 

LITERATURE REVIEW 

The literature on the impact of weather on economic decisions highlights its significant role in various contexts, from 

purchasing behaviors and college enrollments to pricing art and selling cars (Dong et al., 2018; Apergis, 2023). Research 

consistently shows that weather affects trading volume, activity, and returns, with implications for market efficiency and 

profitability (Dong et al., 2018; Kathiravan et al., 2021). Several studies emphasize the influence of specific weather 
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variables, such as sunshine and temperature, on investor sentiment and stock market behaviors (Mirza et al., 2012; Taiwan 

et al., n.d.). For instance, sunny weather is linked to higher investor optimism and stock returns, while overcast or rainy 

weather correlates with lower returns (Saunders, 1993; Schwartz & Clore, 1983). 

Empirical studies using various indices and statistical techniques have examined weather anomalies across multiple 

international stock exchanges, including the NYSE, NZX, and Madrid Stock Exchange (Muhlack et al., 2022). Despite 

extensive research, gaps remain, particularly in understanding weather's impact on trading volumes and volatility in specific 

markets like Germany (Dowling & Lucey, 2008). Similarly, research in Asia is limited, although studies in Taiwan, India, 

and China have found significant correlations between weather variables and stock returns (Wang et al., 2011; 

Narayanamoorthy et al., 2015; Jiang et al., 2019). 

Behavioral finance literature underscores the importance of psychological factors in financial decision-making, challenging 

traditional rationality theories (Tversky & Kahneman, 1981; Ricciardi, 2008). Weather-induced moods significantly 

influence investor behavior and market outcomes, with positive moods linked to better investment decisions (Kathiravan 

et al., 2021b). Notably, research has found that trading techniques based on weather can be profitable, indicating a 

consistent correlation between market returns and weather (Dong et al., 2018). 

Recent studies have also explored the broader implications of climate change on financial markets, highlighting the dual 

risks of transition to a low-carbon economy and extreme weather events (Antoniuk & Leirvik, 2024; Pham et al., 2019). 

The systemic nature of climate risk affects entire economies, necessitating further research to inform business strategies 

and policy (Pham et al., 2019). Additionally, the dynamic relationship between weather conditions and stock market returns 

remains a critical area of investigation, with mixed results across different geographical regions (Xu, n.d.; Jeong, n.d.). 

Overall, the literature review suggests that while substantial progress has been made in understanding the weather-stock 

market nexus, further research is needed to address existing gaps and explore the unique impacts in Asia's top stock 

exchanges. This comprehensive approach will enhance our understanding of how weather influences financial markets, 

providing valuable insights for investors and policymakers. 

 

RESEARCH GAP 

The impact of weather on financial markets is a relatively unexplored area in the context of Asia's top stock exchanges. 

While there is some evidence suggesting that weather conditions can influence investor behavior and market returns, most 

studies have focused on Western markets. This research aims to fill this gap by examining whether weather patterns—

classified into hot, wet, and dry seasons—affect the stock market returns in major Asian economies. 

 

OBJECTIVES 

1. To analyze the relationship between seasonal weather patterns (hot, wet, dry) and stock market returns in Asia's 

top economies. 

2. To identify which weather season (hot, wet, dry) has the most pronounced effect on stock market returns in each 

country. 

3. To contribute to the existing literature by providing region-specific insights on the weather-market return 

relationship in Asia. 

 

HYPOTHESIS: 

Null Hypothesis (H0): There is no significant relationship between weather patterns (hot, wet, dry seasons) and stock 

market returns in major Asian Stock Markets. 

Alternative Hypothesis (H1): Weather patterns (hot, wet, dry seasons) significantly influence stock market returns in 

major Asian Stock Markets. 

 

HYPOTHESIS 1 

H0: There is no correlation is found between weather periods and stock returns. 

H1: There is correlation is found between weather periods and stock returns. 

 

HYPOTHESIS 2 

H0 – There is no impact of weather on the stock returns. 

H1 – There is an impact of weather on the stock returns. 
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HYPOTHESIS 3 

H0 – There is no impact of weather on the stock return’s risk. 

H1 – There is an impact of weather on the stock return’s risk. 

 

RESEARCH METHODOLOGY 

RESEARCH DESIGN: 

This study employs a quantitative research design to investigate the influence of weather variables on Asia's top stock 

market returns. Monthly index returns are retrieved from Yahoo Finance. Our sample consists of - Japan, Hong Kong, 

Singapore, South Korea, Thailand, China, India, Indonesia and Taiwan; these are Asia’s major stock exchanges as per 

world federation of exchanges data for the year 2023. Graph 1 gives average return and Graph 2 gives average risk (standard 

deviation) values expressed as a monthly percentage percent for each country over that coverage period. Each return is a 

nominal return in local currency, inclusive of dividends. 

The research is structured to analyze data across seasons and regions, focusing on descriptive statistics, correlation analysis, 

and two-way ANOVA to explore relationships and variations in market performance attributed to weather conditions. 

 

Graph 1: Comparison of Average Monthly Returns across Weather Condition 

 

 

Graph 2: Comparison of Average Monthly Risk across Weather Condition 
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I. DESCRIPTIVE STATISTICS  

Descriptive statistics are employed to summarize the central tendency, dispersion, and distribution of both stock market 

returns and weather variables across the study period.  

 

Table 1: Results of the Descriptive Statistics of Average Return 

 
 

Inference 

Hot Season (March to May): Mean Return of 0.63% indicates a positive average return during the hot season. Standard 

Deviation of 0.38 suggests moderate variability in returns. Kurtosis of 0.17 indicates returns are close to a normal 

distribution. Skewness of -0.69 shows a slight left skew, suggesting more frequent negative returns. Range of 1.17 shows 

the spread between the minimum (-0.08) and maximum (1.09) returns. Confidence Level (95.0%) of 0.29 indicates the 

range within which the true mean lies with 95% confidence. 

Wet Season (June to October): Mean Return of -0.03% indicates a slightly negative average return during the wet season. 

Standard Deviation of 0.65 suggests higher variability compared to the hot season. Kurtosis of 2.00 indicates more 

peakedness than a normal distribution, suggesting frequent extreme values. Skewness of 1.17 shows a right skew, indicating 

more frequent positive returns. Range of 2.24 shows a broader spread between the minimum (-0.88) and maximum (1.37) 

returns. Confidence Level (95.0%) of 0.50 indicates a wider range within which the true mean lies with 95% confidence. 

Dry Season (November to February): Mean Return of 1.27% indicates a significantly positive average return during the 

dry season. Standard Deviation of 0.45 suggests moderate variability, lower than the wet season but higher than the hot 

season. Kurtosis of -1.41 indicates a flatter distribution than normal, suggesting fewer extreme values. Skewness of -0.03 

indicates almost no skewness, suggesting a symmetric distribution of returns. Range of 1.18 shows the spread between the 

minimum (0.69) and maximum (1.86) returns. Confidence Level (95.0%) of  0.35 indicates the range within which the true 

mean lies with 95% confidence. 

 

Overall Interpretation 

● Hot Season: The returns are generally positive with moderate variability. The slight left skew suggests that while 

the average returns are positive, there are some instances of negative returns. 

● Wet Season: The returns are slightly negative on average, with higher variability and a tendency for more extreme 

positive returns, as indicated by the high kurtosis and positive skewness. 

● Dry Season: This period shows the highest average returns with moderate variability. The returns distribution is 

relatively symmetric with fewer extreme values, as indicated by the low kurtosis and near-zero skewness. 

These statistics suggest that the dry season tends to be the most favorable for stock returns in these Asian countries, 

followed by the hot season, with the wet season being the least favorable. 
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Table 2: Results of the Descriptive Statistics of Average Risk 

 
 

Hot Season (March to May): Mean Risk of 6.08 indicates a moderate level of risk during the hot season. Standard 

Deviation of 0.77 suggests moderate variability in risk. Kurtosis of 0.45 indicates the distribution of risk is close to a normal 

distribution. Skewness of 1.24 shows a right skew, suggesting more frequent high-risk instances. Range of 2.22 shows the 

spread between the minimum (5.42) and maximum (7.63) risk values. Confidence Level (95.0%) of 0.59 indicates the 

range within which the true mean risk lies with 95% confidence. 

Wet Season (June to October): Mean Risk of 6.10 indicates a slightly higher level of risk compared to the hot season. 

Standard Deviation of 0.53 suggests lower variability in risk compared to the hot season. Kurtosis of -0.04 indicates the 

distribution of risk is close to a normal distribution, slightly flatter. Skewness of -0.25 shows a slight left skew, indicating 

more frequent low-risk instances. Range of 1.69 shows the spread between the minimum (5.27) and maximum (6.96) risk 

values. Confidence Level (95.0%) of 0.41 indicates the range within which the true mean risk lies with 95% confidence. 

Dry Season (November to February): Mean Risk of 5.14 indicates a lower level of risk during the dry season compared 

to the other seasons. Standard Deviation of 1.87 suggests the highest variability in risk among the three seasons. Kurtosis 

of 3.37 indicates a distribution with more extreme values (both high and low risk). Skewness of -1.59 shows a strong left 

skew, suggesting more frequent very low-risk instances. Range of 6.49 shows the largest spread between the minimum 

(0.87) and maximum (7.37) risk values. Confidence Level (95.0%) of 1.44 indicates a wide range within which the true 

mean risk lies with 95% confidence. 

 

Overall Interpretation 

● Hot Season: The risk is moderate with moderate variability. The positive skewness suggests that while the average 

risk is moderate, there are more frequent instances of higher risk. 

● Wet Season: The risk is slightly higher with lower variability compared to the hot season. The slight left skew 

indicates more frequent low-risk instances, making it a relatively stable period. 

● Dry Season: The risk is the lowest on average but with the highest variability. The strong left skew suggests very 

frequent low-risk instances, but the high kurtosis and large range indicate occasional extreme values. 

These statistics suggest that the wet season tends to be the most stable in terms of risk, while the dry season, despite having 

the lowest average risk, shows the highest variability and potential for extreme values. The hot season presents a moderate 

risk with a tendency towards higher risk instances. 

 

II. CORRELATION ANALYSIS 

Correlation analysis assesses the strength and direction of relationships between weather variables and stock market 

returns. Pearson correlation coefficients will be computed to identify any significant linear associations. 

 

HYPOTHESIS 1 TESTING 

H0: There is no correlation is found between weather periods and stock returns. 

H1: There is correlation is found between weather periods and stock returns. 
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Table 3: Correlation matrix  

 
 

Graph 3: Plot of Correlation Matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

● Weak relationship between Hot and Wet: The Pearson's r between Hot (March to May) and Wet (June to Oct) is 

-0.053, with a high p-value of 0.892. This indicates a very weak negative correlation, which is practically 

negligible. There's almost no linear relationship between the returns in these two seasons. 

● Potentially significant positive correlation between Hot and Dry: The Pearson's r between Hot (March to May) 

and Dry (Nov to Feb) is 0.636. While this suggests a moderate positive correlation, the p-value of 0.141 is 

inconclusive. 

● No significant correlation between Wet and Dry: The Pearson's r between Wet (June to Oct) and Dry (Nov to Feb) 

is -0.053, with a high p-value of 0.718. Similar to Hot and Wet, this indicates an essentially negligible correlation 

between these two seasons' returns. 

 

Overall Interpretation 

● Hot-March to May vs. Wet-June to Oct: p-value = 0.892 (> 0.05) 

● Hot-March to May vs. Dry-Nov to Feb: p-value = 0.718 (> 0.05) 

● Wet-June to Oct vs. Dry-Nov to Feb: p-value = 0.066 (>0.05) 

The P-value is greater than 0.05, we fail to reject the null hypothesis. there is not enough evidence to suggest a correlation 

between weather periods (Hot-March to May, Wet-June to Oct, Dry-Nov to Feb) and stock returns. 
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III. TWO- WAY ANOVA 

It is utilized to explore how weather variables interact with each other and influence stock market returns across different 

seasons and geographical regions. 

 

HYPOTHESIS 2 TESTING : IMPACT OF WEATHER AND COUNTRY ON STOCK RETURNS 

H0 – There is no impact of weather on the stock returns. 

H1 – There is an impact of weather on the stock returns. 

 

Table 4: Results of Multiple Regression between Weather and Stock Returns 

 
 

Weather: The F-value for weather is 1.221792177, which is less than the critical F-value of 2.59109618, and the P-value 

is 0.347453462. Since the P-value is greater than 0.05, we fail to reject the null hypothesis. The analysis indicates that 

weather does not have a significant effect on the average stock market returns across the nine Asian countries. Thus, based 

on this data, we accept the null hypothesis (H0) for weather, concluding that the stock market returns are not significantly 

influenced by weather variations. 

 

Country-Wise Interpretation: 

● Japan: Moderate average return (0.0044), suggesting stable market conditions with moderate risk levels. 

● Hong Kong: Low average return (0.0016), with consistently higher risk but less fluctuation. 

● Singapore: Moderate average return (0.0031), indicating stable but higher risk than Japan. 

● South Korea: High average return (0.007), with consistently high risk and minimal fluctuation. 

● Thailand: Moderate average return (0.0071), indicating consistently high risk with some fluctuation. 

● China: Moderate average return (0.006), with consistently high levels of risk and minimal fluctuation. 

● India: High average return (0.0104), with more fluctuation in risk levels. 

● Indonesia: High average return (0.0111) , indicating significant fluctuation in risk levels. 

● Taiwan: Moderate average return (0.0054) , indicating stable but higher risk levels compared to Japan. 

The F-value for the country is 15.86408379, which is much greater than the critical F-value of 3.633723468, and the P-

value is 0.0001595. Since the P-value is less than 0.05, we reject the null hypothesis. The country factor does have a 

significant impact on the average stock market returns. This implies that the differences in stock market returns are more 

likely due to country-specific factors rather than seasonal weather changes. We reject the null hypothesis (H0) for the 

country, confirming a significant impact of the country on stock returns. 

 

HYPOTHESIS 3 TESTING: IMPACT OF WEATHER AND COUNTRY ON STOCK RETURN RISKS 

H0 – There is no impact of weather on the stock return’s risk. 

H1 – There is an impact of weather on the stock return’s risk. 
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Table 7: Results of Multiple Regression between Weather and Stock Return’s Risk 

 
 

Weather: The F- value for weather is 2.260481, which is less than the critical F- value of 2.591096, and P- value is 0.07852. 

Since the P-value  is greater than the significance level of 0.05, we fail to reject the null hypothesis (H0) for the weather 

variable. This indicates that there is no statistically significant impact of weather on the stock returns' risk. It suggests that 

other factors might be more influential in determining the risk of stock returns in these Asian countries, rather than weather 

conditions. 

 

Country-Wise Interpretation: 

● Japan: Low average risk (0.039) with very low variance (0.00068), suggesting higher volatality suggesting riskier 

investment. 

● Hong Kong: Moderate average risk (0.0604) with low variance (1.1336), indicating consistently moderate risk. 

● Singapore: Moderate average risk (0.0508) with moderate variance, (4.9878) indicating stable but higher risk than 

Japan. 

● South Korea: Moderate average risk (0.0602) with very high variance (9.1715), suggesting high volatility. 

● Thailand: Moderate average risk (0.059) with low variance (2.089), indicating higher risk of experiencing 

significant losses or gains. 

● China: Highest average risk (0.0706) with high variance (7.279), indicating average risk with potential for higher 

volatility. 

● India: High average risk (0.06363) with variance  (0.000141), suggests a moderate risk-reward profile.  

● Indonesia: Moderately high average risk (0.05676) with variance (0.000142), suggesting some risk alongside the 

potential for positive returns. 

● Taiwan: Moderate average risk (0.0589) with low variance (2.1077),  indicating stable  risk levels. 

 

The F- value for the country is 2.6469, which is less than the critical F- value of 3.633723, and the P-value is 0.10160942. 

Since the P-value is greater than the significance level of 0.05, we fail to reject the null hypothesis (H0) for the country 

variable. This indicates that there is no statistically significant impact of the country on the average risk of stock market 

returns. The analysis shows that while there are observable differences in the average risk and variance across the nine 

countries, these differences are not statistically significant.  
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OVERALL RESULTS: 

 

 

FINDINGS: 

1. Weather patterns such as hot, wet, and dry seasons do not significantly influence average stock market returns 

across major Asian economies, as indicated by the regression analysis. 

2. Country-specific factors play a significant role in determining average stock market returns, suggesting that 

variations in market performance are more attributable to local economic conditions than seasonal weather changes. 

3. While weather does not impact average returns, it does not significantly affect the risk associated with stock 

market returns across the nine Asian countries studied. 

4. The study confirms previous research highlighting the varied risk profiles of Asian stock markets, with countries 

like China showing consistently higher risk levels compared to Japan and Singapore. 

5. Investor behavior and economic policies within each country likely contribute more to stock market variability 

than external weather conditions, emphasizing the complexity of market dynamics in Asia. 
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CONCLUSION 

This research paper investigates whether weather patterns influence stock market returns in Asia's top economies from 

2000 to 2023. Despite examining extensive data and employing rigorous statistical techniques, the study finds no significant 

relationship between seasonal weather variations (hot, wet, and dry seasons) and stock market returns. Instead, country-

specific factors, such as local economic conditions and investor behavior, play a more critical role in shaping market 

outcomes. 

The descriptive statistics, correlation analysis, and two-way ANOVA collectively indicate that market performance in 

major Asian economies is not substantially impacted by weather patterns. Although individual weather conditions have 

shown varied influences in different regions, the overarching trend across the nine countries studied suggests that these 

effects are minimal compared to more profound, country-specific economic drivers. 

These findings contribute to the broader understanding of market dynamics in Asia, emphasizing the need for investors 

and policymakers to focus more on local economic indicators and less on seasonal weather changes. By highlighting the 

limited impact of weather on stock returns and the significant role of country-specific factors, this research offers valuable 

insights for developing more informed investment strategies and economic policies tailored to the unique characteristics of 

each market. 
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