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Abstract

The paper examines the relationship between weather and stock market returns in the Argentina’s stock market using
daily data from 2001 to 2014 and regression models. The data consists of stock market returns, temperature,
humidity and wind. The empirical findings show that all weather variables (temperature, humidity and wind) have
significant relationship with stock market returns in some of the trading days in the week. We also find evidence of
the existence of day-of-week effect in the stock market. On average, the highest return falls on Friday and lowest
return falls on Monday. Temperature is considered very significant in influencing the stock market returns in
Argentina. Our findings suggest that the stock market returns are higher when the temperature is higher. This
phenomenon is related to the seasonal affective disorder (SAD). We can conclude that stock market of Argentina is
not informational efficient. The results have major implications for traders, individual investors, fund managers and
financial institutions to make investment planning in the Argentina’s stock market.
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1. Introduction

Psychologists have proven that sunlight affect people‘s moods, thinking, judgment and decision-making. There are
numerous studies conducted on the impact of weather on mood and decision making. Chang et al. (2006) argued that
weather is an important factor that may affect human moods, and thus may affect investors’ behavior in the stock
market. In addition, Howarth and Hoffman (1984) have shown that human become more optimistic when exposed to
sunshine. In addition, Isen (2000) pointed out that human perform better in creative problem solving in a good mood.
However, Sinclair and Mark (1995) have argued on the downside of a good mood is less evaluation and analysis are
made on the information provided and eventually lead to a less accurate decision making. Weather is believed to
have an impact on investors‘ mood which will obstruct their decision making. When an investor is affected by the
weather, either they are in a good mood or bad mood, it affects their decision in the buying or selling decision. Later
the investor‘s decision influences the fluctuation of the stock market prices. For example, Brahmana et al. (2014)
found that on average, Monday has a higher temperature as compared to other days-of-the week and the higher
temperature has triggered the human body to have heuristically biased in decision-making. When people are in a
happy mood, their judgment would be more positive as compared to sad mood. In addition, Hirshleifer and
Shumway (2003) also provided evidence that weather affects the investors as well as the stock return. They found
that stock returns are significantly higher on sunny days than on rainy days. Saunders (1993) has shown that cloud
cover has a negative impact on the US stock returns. However, Denissen et al. (2008) argued that a good weather
will not bring pleasant moods to an individual instead the weather variables like sunlight, wind power and
temperature appeared to have negative effects on the human mood.

Although there have been voluminous studies examining the impact of weather on stock returns in both developed
and emerging markets, the mixed results are reported. Some studies found the existence of positive relationship
between weather and stock returns (see Dowling & Lucey, 2005) while some observed a negative relationship
between weather and stock returns (see Shu & Hung, 2009; Floros, 2011; Yoon & Kang, 2009; Cao & Han, 2015).
There are also studies show evidence of no significant relationship between the variables (see Keef & Roush, 2007;
Saporoschenko, 2011; Wang et al. 2011). In the context of Argentina, there are still limited number of studies
documented on this issue. Giovanis (2009) only focuses on the monthly effect in the stock market of Argentina while
Rodriguez (2012) and Dumitriu and Stefanescu (2013) have examined the day of the week effect. Argentina is
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ranked the first place in the top seven hottest stock markets in 2015. Although the economic growth of Argentina has
not been performing well but the stock market is blooming in 2014. CNN news reported that the Argentina stock
market provides 37% of return for half year in 2015. Therefore, this study attempts to investigate the relationship
between weather (temperature, humidity and wind) and stock returns in Argentina. We hope to contribute further to
the body of knowledge by providing some new light on this issue.

The rest of this paper is organized as follows. In the next section, we discuss some selected literature review. Section
3 provides the empirical framework and data. Section 4 provides empirical findings while in the last section we
provide some conclusion and implications.

2. Literature Review

According to Bechara and Damasio (2005), neuroscience and economics are related to each other especially in the
stage of decision-making. They argued that merely using knowledge and reasoning are not adequate for making
favourable decisions and the importance of emotion should be stressed on as emotion could benefit or disrupt the
decision made. When people are in a happy mood, their judgment would be more positive as compared to sad mood.
Moods can highly affect decision making in the stock market. Anderson (1989) argued that human tends to become
more aggressive in hot temperature. His findings show that the level of aggression increased in hotter regions and in
hotter periods of time, there are more aggressive behaviours like riots, wife beatings, rapes and even murders. In
addition, Sinclair and Mark (1995) argued that human in good moods will rely much on heuristics and this will lead
to less precise, evaluative and analytical when dealing with information presented to them. The accuracy of judgment
made on the information will be less effective when a same situation is given to them in a bad mood.

Moreover, Howarth and Hoffman (1984) indicate that weather has an impact on optimism. The optimism scores
increased as sunshine hours increased. This indicates that human is more optimism when exposed to sunshine.
However, an opposite results obtained by Denissen et al. (2008) which show that there is no significant relationship
between weather and positive effect. In their study, a good weather will not bring pleasant moods to an individual.
On the other hand, they found that weather variables like sunlight, wind power and temperature appeared to have an
impact on negative effects of human mood.

Hirshleifer and Shumway (2003) found that the weather affects the stock market returns in 26 countries. Their
findings show that the market tends to go up during sunny days in the city. There is existence of an upbeat mood
with sunny weather. However, Chang et al. (2006) found that when the weather is at extreme no matter is hot or cold,
the stock returns tend to be low for the case of Taiwan. This is supported by Wang et al. (2011) they also found that
temperature is insignificant towards stock return in Taiwan.

Another study by Brahmana et al. (2012) found that there is existence of day-of-week-anomaly (DOWA) in
Indonesia.  Their results show that the returns for Tuesday, Wednesday, Thursday and Friday are generally positive
while only Monday is negative. The relationship between temperature and market return is insignificant. In other
words, weather effect is not present in Indonesia’s market return. Using the same method, Brahmana et al. (2014)
found that there is Monday irrationality in Malaysia as the temperature on Monday is averagely higher than other
days of the week. Hence, there is a negative relationship between Monday’s temperature on stock returns. Thus, the
higher the temperature, the lower the stock returns.

For the case of Korea, Yoon and Kang (2009) found evidence that temperature is negatively significant towards
stock returns. The higher the temperature, the lower the stock returns. Furthermore, Floros (2011) also found a
negative relationship between stock return and temperature in the Portuguese stock market. In addition, the findings
also show the existence of January effect. The winter season of Portugal falls in the month of January, hence they
believed that it is the low temperature that leads to higher returns in January as compared to any other months in the
year.

3. Data Preliminaries and Empirical Framework
3.1 Data Preliminaries

The sample data used in this study are the daily market stock indexes of Argentina which is the MERVAL Index.
The period for the study is 15 years which is from 2001 to 2014. The daily stock prices are retrieved from Yahoo
Finance and then, we compute the daily returns. The daily weather data are temperature (TEMP), humidity (HUM)
and wind (WIND) for the capital city of Argentina, Buenos Aires. The temperature is measured in degree Celsius
(<C), humidity in percentage (%) and wind in kilometre per hours (km/h). All the weather data are retrieved from the
Weather Underground.
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3.2 Empirical Models

Similar with many previous studies, we also use regression models to examine the relationship between weather and
stock returns. The general model is as follows:

Ri =a+ B TEMP + S,HUM + SWIND + &, (1)
Where
Rt = Stock returns
TEMP = Temparature
HUM = Humidity
WIND = Wind
& =error term
We use the following model to examine the existence of day-of-the-week anomal (DOWA) effect:

Rt zﬂlDMon+ﬂ2DTue+ﬂ3[)\Ned +ﬂ4DThu +ﬂ5DFri +& (2)
Next, the equation below is to test on the Monday effect:
Ry = a+ BiDrye + B2Dwed + BaDrnu + BaDgri + & 3)

For equation 2 and 3, Dyon, Dr1ues Dwed, Dthy @nd Dg,; are Monday Dummy, Tuesday Dummy, Wednesday Dummy,
Thurday Dummy and Friday Dummy respectively. Bi, S, B3, f4 and fs denotes the mean return of Monday,
Tuesday, Wednesday, Thursday and Friday.

Then, we use the following models to investigate the interaction of DOWA effect with temparature, humidity and
wind variables.

R, = ATEMR * D, + B,TEMP, * D, + BTEMP, % D, + B,TEMP, * D, + B TEMP, % Ds + & 4)
R, = BHUM, * D, + B,HUM, * D, + B;HUM 3 # D; + 8,HUM , * D, + BHUM ;s * D; + &, )
R, = AWIND, * D, + S\WIND, * D, + B\WIND, * D; + BWIND, * D, + SWIND; * D + & 6)

4. Empirical Findings
4.1 Descriptive Statistics
Table 1. Market Returns, Temperature, Humidity and Wind

Market Returns Temperature Humidity Wind

(%) () (%) (km/h)
Mean 0.116348 17.86295 70.79703 15.87421
Median 0.123984 18.00000 71.00000 14.00000
Maximum 17.48789 33.00000 100.0000 47.00000
Minimum -12.14797 1.000000 27.00000 3.000000
Standard 2.203274 5.371235 12.23994 6.136685

Deviation

Table 1 shows the average market returns, temperature, humidity and wind are 0.1163%, 17.86<, 70.80% and
15.87km/h respectively. Throughout the 15 years, the highest return was 17.49%, while the lowest return was at
-12.15%. Temperature reached maximum at 33T and minimum at 1<t. Humidity shows a tremendous difference
among the highest (100%) and lowest value (27%) which is 73%. The difference between the highest and lowest
value for wind is 44km/h. The standard deviation for market returns, temperature, humidity and wind are 2.203,
5.371, 12.23 and 6.137 respectively.

Published by Sciedu Press 161 ISSN 1927-5986  E-ISSN 1927-5994



http://afr.sciedupress.com Accounting and Finance Research \ol. 7, No. 4; 2018

Table 2. Market Returns for Days of the Week

Il\?/leiLkr?wts Monday Tuesday Wednesday Thursday Friday
Minimum 107314 -10.9905 -12.1479 -8.3873 -7.8231
Maximum 13.4238 10.9951 9.5805 17.4878 11.7618
Mean -0.0272 0.0667 0.1926 0.1454 0.2013
j;?/:‘gﬁgi 2.5606 2.1165 2.1554 2.2714 1.90531

Table 2 shows the minimum, maximum, average dan standard deviation of market returns. We observed that only
Monday has a negative average return whereas all the other days in the week show positive average returns. The
average return was highest on Friday (0.2013%), followed by Wednesday (0.1926%), Thursday (0.1454%), Tuesday
(0.0668%), and the lowest on Monday (-0.0272%). The findings of negative return on Monday are in line with Silva
(2010), Lean and Tan (2010), Muhammad and Rahman (2010), Haroon and Shah (2013) and Brahmana et. al (2012)

Table 3. Correlation between Market Returns, Temperature, Humidity and Wind.

Market Return Temperature Humidity Wind
Market Return 1.0000
Temperature 0.0323 1.0000
Humidity -0.0204 -0.0574 1.0000
Wind -0.0006 0.0074 -0.0321 1.0000

Table 3 reports the correlation analysis of the variables. The highest correlation pair is between temperature and
humidity at -0.0574. The lowest coefficient correlation is between market return and wind at -0.0006. It seems that

only temperature has positive and high correlation with the market return at 0.0323 compared to humidity and wind.
4.2 Regression Model Results

The results from regression in Table 4 show that only temperature is positive and significant influencing the market
returns. Both humidity and wind are insignificant. The results of positive impact of temparature towards stock
returns are in line with Hirshleifer and Shumway (2003) and Brahmana et. al (2014). For example, Hirshleifer and
Shumway (2003) found evidence that stock returns are significantly higher on sunny days than on rainy days.
Brahmana et. al (2014) note that high temperature has triggered the human body to have heuristically biased in
decision-making because they are in a happy mood. Their judgment would be more positive as compared to sad
mood.

In addition, Keef and Roush (2007) and Saporoschenko (2011) also found that the wind is not significant towards
stock return. However, the results are conflicting with Yoon and Kang (2009), Floros (2011) and Brahmana et al.
(2012) that have proven that temperature has negative relationship with stock returns. Moreover, Yoon and Kang
(2009), Tuna (2014) and Cao and Han (2015) have found significant relationship of humidity with stock returns. Our
findings show evidence that stock return is positively affected by temperature. Our finding suggested that the higher
the temperature, the higher the stock returns. The low value of our R-squared is in line with previous studies such as
Loughran and Schultz (2003), Ashikh (2012) and Cao and Han (2015).
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Table 4. Regression Results (Dependent variable: Market Returns)

Variables Coefficient Standard Error t-statistic Probability
Temperature 0.012849 0.006808 1.887202 0.0592*
Humidity -0.003360 0.002989 -1.123937 0.2611
Wind -0.000537 0.005952 -0.090200 0.9281
Constant 0.133206 0.271891 0.489926 0.6242
R-squared 0.001396

Adjusted 0.000573

R-squared

F-statistic 1.695277

Probability 0.165821

(F-statistic)
Note: * denotes significance at 10% level.
4.3 Day of Week Effect

Table 5 shows the results of day-of-week effect in the Argentina’s stock market. We find that the coefficient of
Monday is negative but not significant. The coefficients of Tuesday, Wednesday, Thursday and Friday all show
positive signs which demonstrate that there are positive returns on Tuesday, Wednesday, Thursday and Friday.
Friday has the highest coefficient of 0.2011 compared to the other days, and this indicates that Friday has the highest
return. The results are in line with Gu (2005) where he also provided evidence of mean Friday returns are the highest
in the China’s stock markets. In addition, Gu (2004) also noted that there have been numerous studies also have
reported abnormally high average Friday returns and significantly negative average Monday returns in the US stock
markets.

Table 5. Day-of-Week Effect

Variable Coefficient Standard Error t-statistic Probability
Monday -0.027064 0.084169 -0.321538 0.7478
Tuesday 0.065897 0.080709 0.816476 0.4143
Wednesday 0.186869 0.080493 2.321563 0.0203**
Thursday 0.145044 0.081256 1.785033 0.0743*
Friday 0.201070 0.082098 2.449152 0.0144**
R-squared 0.001425

Adjusted 0.000326

R-squared

Note: * and ** denote significance at 10% and 5% levels respectively.
4.4 Monday Effect

Next, Table 6 shows that the coefficient of Tuesday, Wednesday, Thursday and Friday are positive and this denotes
that there is a greater return of these days than Monday. Only Wednesday and Friday are found to be significant at
10%. Wednesday has greater return than Monday for about 0.21 times whereas Friday return is 0.23 times greater
than Monday return. Therefore, to some extend, we could conclude that there exist Monday effect in the Argentina’s
stock market. Our findings are in line with Silva (2010), Brahmana et. al (2012), and Georgantopoulos and Tsamis
(2013) that also found highest return on Friday and lowest return on Monday.
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Table 6. Monday effect

Variable Coefficient Standard Error t-statistic Probability
Tuesday 0.090192 0.116304 0.775482 0.4381
Wednesday 0.211164 0.116155 1.817958 0.0692*
Thursday 0.169339 0.116685 1.451257 0.1468
Friday 0.225365 0.117273 1.921720 0.0547*
Constant -0.024295 0.083742 -0.290120 0.7717
R-squared 0.001419

Adjusted 0.000321

R-squared

F-statistic 1.292158

Probability 0. 270648

(F-statistic)
Note: *denotes significance at 10%
4.5 Weather and DOWA

Table 7 shows the results of interactions relationship between weather on day-of-the week and stock market returns.
The results indicate that temperature on Wednesday, Thursday and Friday are siginificant affecting the stock market
returns. This indicates that the higher the temperature, the higher the return. In terms of humidity, all coeefficients
are positive. However, only Monday, Wednesday and Thursday are found to be significant. In addition, we also
find the significant of wind on Wednesday and Friday towards stock market returns. Therefore, we conclude that all
three weather variables appeared to have relationship with the stock returns on few trading days. Temparature,
Humidity and Wind on Wednesday seems to be significant influencing stock market returns in Argentina.
Consistent with Dowling and Lucey (2005), wind is found to  be positive in all days of the week. However, Yoon
and Kang (2009), Tuna (2014) and Cao and Han (2015) suggested negative relationship between humidity and stock
returns.

Table 7. Temperature and DOWA

level.

Variable TEMPARATURE HUMIDITY WIND
-0.000154 0.002374 -0.000197
Monday
(0.9727) (0.0447*%) (0.9681)
0.004602 0.000947 0.004101
Tuesday
(0.2891) (0.3976) (0.3916)
0.009795 0.002045 0.008404
Wednesday
(0.0227*%) (0.0675%) (0.0739%)
0.010420 0.001933 0.006379
Thursday
(0.0166**) (0.0870%) (0.1867)
. 0.010190 0.001050 0.012730
Friday
(0.0209*%) (0.3594) (0.0080***)
R-squared 0.001989 0.000397 0.000706

Note: *, ** and *** denotes significance at 10%, 5% and 1% levels respectively. Figure in brackets refers to
p-values.
ISSN 1927-5986
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5. Conclusion

The main objective of this study is to examine is the presence of weather effects in the Argentina’s stock market. The
sample period for this study is from 2001 to 2014. The data consists of  stock market returns, temperature, humidity
and wind. We find evidence of the existence of day-of-week effect in the Argentina’s stock market. On average,
highest return falls on Friday and lowest return falls on Monday. The overall results show that all weather variables
such as temperature, humidity and wind appeared to have significant relationship with stock market returns in some of
the trading days in the week. To some extent, we can conclude that among all the weather variables, temperature is
considered very significant in influencing the stock market returns in Argentina. Our findings suggest that the stock
market returns are higher when the temperature is higher. This phenomenon is related to the seasonal affective disorder
(SAD). When temperature is low, people tend to feel upset, moody and they become inactive. On the contrary, when
temperature is high, people become active, in a good mood and they are motivated and optimistic to trade actively in
the stock market. Saunders (1993) and Hirshleifer and Shumway (2003) argued that the behaviour of investors/ market
traders are likely to be affected by the weather and later it is likely reflected in stock returns. In addition, Chang et al.
(2006) noted that temperature has strong threshold effects on stock market returns. Since the results provide empirical
evidence that weather is very significant influencing the stock market returns, thus we can conclude that stock market
of Argentina is not informational efficient.  The results have major implications for traders, individual investors, fund
managers and financial institutions planning to make investment in the Argentina’s stock market.

This study has limitations as it only focuses on the relationship between weather and stock market returns for the case
of Argentina. Future research can include more countries with different regions and climates. In addition, future
research also can explore into the possibility of how weather information is transmitted across the nations. This shall
enrich the literature on this subject matter.
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