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Abstract

In an efficient market, information is reflected on market prices, and consequently

prices should follow a random walk, and their changes should be unpredictable

(Fama, 1965a). The aim of this research is to test the efficient market hypothesis.

In particular, this dissertation investigates the weak-form market efficient hypoth-

esis through analyzing the existence of the ”Sell in May and Go Away” calendar

anomaly (also known as the Halloween Effect). The data set consists of monthly

stock returns for value-weighted indices of 25 international countries. We follow a

regression analysis methodology to: test for the existence of the Halloween effect

in both developed and emerging markets, test if the Halloween effect is a January

effect in disguise, and test if crashes affects the results. The results show that

the Sell in May effect exists in 9 countries out of the studied 25 countries, and

that the Sell in May effect is not simply a January effect. However, controlling for

crashes makes the Sell in May anomaly to disappear. Finally, an evaluation of the

performance of both the Halloween trading strategy in comparison with the Buy-

and-Hold strategy is made. The result show that the former is more profitable in

9 out of the 25 countries even after amending transaction costs.

Keywords: Calender Anomaly, Sell in May Effect, Halloween Indicator,

January Effect, Market Efficiency
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Introduction

Calender effects in the stock market have always confused financial analysts and

the academia where it has been discussed for more than 50 years. In fact, the

existence of calender anomalies means that market efficiency has been questioned.

In addition, the existence of such anomalies enable investors to generate abnormal

returns and that leads to an inefficient flow of price information and this violates

the fundamentals of market efficiency.

The calendar effects that are more captivating for investor interests are: The

weekend effect also known as Monday effect, the January effect, the Day-of-the-

month and the Holiday effect. The Monday effect displays a significantly higher

returns in Friday than in Monday. Moreover, the January effect is a seasonal

increase in stock returns during the month of January. On the other hand, the

Day-of-the-month effect exhibits higher returns in specific periods of the month.

Finally, the Holiday effect is the propensity of the market to do well on any day

after holiday. However, a more recent anomaly which is the Sell in May effect

(known as the Halloween indicator) was discussed.

The main objective of this dissertation is to explore the approach of the calen-

der effects as a testing scheme of the weak-form market efficiency. In particular,

our aim is to investigate the existence and significance of the Sell in May and Go

Away anomaly which encompasses that an investor can outperform the market by

selling his stocks before the first of May and abstaining from reinvesting in the

stock market until the end of October. Prominent researches of the Halloween

effect, as we will show later, claim that a trading rule based on the Halloween

effect can lead to an increase of the capital gains.

The Sell in May and Go Away was firstly documented by Bouman & Jacobsen

(2002) who found a strong evidence of the presence of the effect in all markets

in their sample. Moreover, Bouman & Jacobsen (2002) showed that the effect

appears not only in developed markets but also in emerging markets. Their find-

ings were verified by taking a market portfolio and comparing the performance of

investment strategy based on the Sell in May effect with the passive strategy of

buy and hold when applied to a given market index. However, some studies pro-

claim against the existence of Sell in May effect such as Dichtl & Drobetz (2014)

who could not find any significant evidence on the fact that the Sell in May effect

perform better compared to the buy and hold strategy.

1



Chapter 1. Introduction 2

This study aims to test the existence and significance of the Halloween strat-

egy over 25 countries from emerging and developed market. In fact, focus will

be given to check whether returns are positively greater and significant between

November and April in comparison with the other 6 months of the year. However,

the purpose of this research is understanding if the Sell in May and go away is

a true anomalous phenomenon as well as knowing the potential causes for this

anomaly.

This dissertation is divided into six chapters. Chapter 1 presents the thesis

topic and the objective. Chapter 2 presents a literature review of the Halloween

anomaly. Chapter 3 describes the methodology used in this study. Following that,

chapter 4 postulates the chosen dataset, and chapter 5 presents and discusses the

empirical results. Finally, chapter 6 contains a summary and the conclusions.



Literature Review

The efficient market hypothesis as considered by Fama (1965b) states that a mar-

ket is efficient with respect to an information set θt if it is impossible to make

economic profit by trading on the basis of the information set θt (Jensen, 1978).

In fact, Fama introduces two main approaches to encapsulate the efficient market

hypothesis within the realm of the random walk theory: the independence of price

changes and the market view towards independent price changes (Fama, 1965a).

The former approach simply denotes the idea that future prices do not depend on

past prices. However, the latter approach has a effect on the intrinsic value of a

stock/security that could be a result of an external economic and political change

altering the price mechanism.

On the other hand, Fama (1965a) stated that the intrinsic value approach is in-

consistent with random walk theory. In fact, the intrinsic value depend on a

company’s situation and it could be affected by internal or external factors. Ac-

cordingly, this leads to a disagreement between individual investors about what

intrinsic value is, and discrepancies appear between the actual price and intrinsic

value. This unconformity results in the noise in the market. However, even if a

dependency appears in the information or in the noise generating process, there

is still an effect of in-dependency in price changes for individual common stocks

(Fama, 1965a). Moreover, one should realize that there are traders that have a

superior effect on the market. Such a trader who can predict the new changes and

see the effects on the intrinsic value and the others who prefer doing statistical

analysis to observe and define the price behavior. Therefore, those traders has the

power to estimate bubbles and get benefit from them by doing a specific trade

rather than other traders who may lose their wealth just by following their senses

toward the financial situation of the market. Such traders follow a behavioral

approach that is based on a cognitive thinking and investor sentiment.

Within the same context, market efficiency can be divided intro three main cat-

egories: weak-from market efficiency (tests for return predictability), semi-strong

market efficiency (event studies), and strong market efficiency (tests for private

information) (Jensen, 1978; Fama, 1991). First, the weak-form market efficiency is

when an information set is taken to be solely the information contained in the past

history of the market. Second, the semi-strong market efficiency is when a given

information set is taken to be all the information that is publicly available. Fi-

nally, the strong form market efficiency is when a given information set is taken to

3



Chapter 2. Literature Review 4

be all the information known to anyone (Public and private information)(Jensen,

1978).

Moreover, Fama also describes the weak-form market efficiency as a general

scale of business which covers the return predictability incorporated with vari-

able structure, dividend yield, and earnings price ratio. However, later tests of

asset pricing model led to the appearance of some anomalies as the size effect,

and seasonal effects as the day-of-the week (e.g. Monday effect). In order to

clarify the implications of variable structure, dividend yield, and earnings price

ratio on predicting returns, we need to understand the effect of these variables on

forecasting returns over short-horizons and long-horizons (Fama, 1991). Over the

short-horizon, the previous literature show that daily and weekly returns could

be predicted from past returns. Such conclusion rejects the old market efficiency

based on statistical analysis. The aforementioned statement was confirmed by

Lo & Mackinlay (1988) by applying a variance ratio test showing that stock re-

turns do not follow a random walk. Adversely, over the long-horizon Fama (1991)

amended the negative auto-correlation to the great depression where he asserted

that in this case the prices follow a random walk.

In the literature there exist numerous studies that test the validity of the weak-

form market efficiency through discussing thoroughly calendar anomalies. While

some researches proclaim that market anomalies are a chaotic coincidence result-

ing from a human behavior or a risk-based reason, others believe that it is possible

to generate abnormal returns (which violates the market efficiency). Therefore, a

review of some studies that are with and against the weak-form market efficiency

will be presented.

To start with, Cross (1973) based his study on the days of the week calendar

anomaly. His work was about testing non-randomness of price movement for Mon-

day and Friday by first comparing them between each other and second among

other days of the week. Cross (1973) showed in his study (using non-parametric

tests) of S&P composite index that the price changes of Monday and Friday are

different from the price changes for the rest of the days.

Another non-randomness example is the month-of-the year anomaly. This type

of anomaly was studied by Bouman & Jacobsen (2002). In fact, Bouman & Jacob-

sen tested the old inherited saying “Sell in May and Go Away” using the simple

linear regression method with a seasonality dummy variable over the period 1988-

1998. Bouman & Jacobsen have found this anomaly in 36 countries out of the 37

countries of their sample. They suggested that this anomaly could be interpreted

by the following explanations: Economic Significance, Data mining, Risk, Sell in
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May and the January effect, Interest Rate and Trading Volume, Sectors, Vacation

and the News. However, Bouman & Jacobsen (2002) concluded that there is no a

logical explanation from the market to know the main reason behind such anomaly

even though history and practice shows the opposite.

Another research that supports the Halloween indicator is presented by Zarour

(2007). The aforementioned research tackled local indices for 9 Arab countries

from the middle-east region by using a simple linear regression model. Based on

that, Zaarour found that 7 out of the 9 countries has a highly significant Sell

in May effect at the 1% level. Besides that, the author tested if the Halloween

indicator is a January effect in disguise by using a new model with an additional

January dummy and the result remained the same (7 out of the 9 countries have

the effect) except for Egypt that failed at 1% significance. As a result, Zaarour’s

(2007) interpretation had put the market efficiency under scope of being studied

cautiously at least when examining the existence of Sell in May effect.

Jacobsen & Visaltanachoti (2009) tested the Halloween effect considering 17

sectors and 49 industries in the United States over the time period of 1926 to

2006. Their study was about finding an explanation for the effect whether it is an

industry specific or a market wide phenomenon. Jacobsen & Visaltanachoti found

that the Halloween effect is strongly significant over production or industry sec-

tor, while in the consumption sector it is very weak and almost absent. Also, they

stated that the Halloween effect is still strong and it is a challenge for market effi-

ciency. Moreover, Jacobsen & Visaltanachoti showed that the consumer oriented

sectors significantly outperform the market during summer, and the production

sectors under-perform the market significantly during summer. Furthermore, Ja-

cobsen & Visaltanachoti robust results were explained using the Fama (1993)

3-factor model and momentum. The results were in support for the Halloween

effect suggesting that the investors behavior is the cause for such differences. Fur-

thermore, a liquidity test was made by using a liquidity measure (volume and bid

risk) to explain the Halloween effect, and the results showed the persistence of

this effect is related to seasonality in liquidity. In addition, Jacobsen & Visaltana-

choti enriched their study by checking if there is a practical usefulness of sector

rotation strategy using the Sharpe ratio and Jensen alpha. They concluded that

the Halloween effect (Sell in May anomaly) is persisting remarkably and has not

weakened during the last decade. However, the negative returns are difficult to

reconcile with time varying risk premiums or any equilibrium asset pricing model

(Jacobsen & Visaltanachoti, 2009).

Andrade et al. (2013) based their study on an out of sample analysis for the
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“Sell in May and Go Away” adage over the 1988-2012 period for 37 equity markets.

Andrade et al. use the well-known regression model as the one used by Bouman &

Jacobsen (2002). Their analysis also encompasses both tests country by country,

and across country using pooled data. In fact, pooled data test was used to mit-

igate a noise that resulted from the country-by-country test due to small sample

size. Moreover, the country-by-country test confirmed the Sell in May effect, and

showed that it is still present in 35 countries from the 37 included in the sample.

Furthermore, the pooled and weighted test was applied using OLS estimation and

FGLS estimation. The results obtained were statistically significant showing that

the effect of the Sell in May anomaly for the out of sample MSCI world index

returns persists and still ongoing.

Moreover, Andrade et al. (2013) present another way to evaluate the economic

significance of the Halloween effect by comparing the performance of a passive

buy-and-hold equity investing strategy with the performance of the market tim-

ing strategies structured to use the Sell in May effect. However, Andrade et al.

(2013) ensured that both strategies are viable, and investable trading strategies

associated with extremely liquid securities. To this extent, the results showed

that the Sell in May based market timing strategies are surprisingly competitive.

They consider seven strategies that appear to reap excess returns. The Size and

value trading strategies are long-short strategies that exploit cross-sectional dif-

ferences in stock returns. The size premium strategy buys small cap stocks and

shorts big cap stocks, whereas the value premium strategy buys value stocks (high

book-to-market ratio) and shorts growth stocks (low book-to-market ratio). The

FX Carry Trade Premium and the Equity Volatility Risk Premium strategies are

exploited by sophisticated investors such as hedge funds and banks’ proprietary

desks. The FX Carry trade premium strategy is a long-short strategy that invests

in the money markets of high-interest-rate currencies and borrows in the money

markets of low interest-rate currencies. The equity volatility risk premium strategy

sells short-term, at-the-money equity index options and delta-hedges them until

their maturity. The three remaining strategies involve bonds. The credit risk pre-

mium strategy (Corporate version) buys speculative grade corporate bonds. The

Sovereign version of the credit risk premium strategy buys dollar-denominated

emerging market government bonds. The term premium strategy buys long-term

(maturity above 20 years) US Treasury bonds. The authors found an economically

large Sell in May effect in six of the seven trading strategies: Value, Size, FX Carry

Trade, Equity Volatility, Credit Risk (Corporate), and Credit Risk (Sovereign).
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That is, the excess returns of these strategies are much larger in the November-

April period than in the May-October period. Therefore, this study suggests that

the Sell in May effect is caused by widespread seasonality in financial market ag-

gregate risk aversion (Andrade et al., 2013).

Another research by Jacobsen & Zhang (2013) proves that the Halloween effect

among other calendar anomalies persists in the UK stock returns over 300 years

using a standard random walk regression with a dummy variable. They explain

that the effect may differ with the sample size (e.g. sample of 100 years or a sample

of 300 years). For example, the January effect switches from significantly nega-

tive to significantly positive based on a sub-period of 100 years and significantly

positive over the full sample (300 years sample). Therefore, Jacobsen & Zhang

highlight that the monthly anomalies maybe just in the eye of the beholder.

On the other hand, Jacobsen & Zhang (2014) introduced a modification to

the old test presented in Bouman & Jacobsen (2002). The old test was based on

showing that the winter returns (November - April) are higher than the summer

returns (May-October), and by testing whether the summer returns are signif-

icantly higher than short term interest rate. The new idea proposes that risk

averse investors will not invest during summer if excess returns are not signifi-

cantly different from zero or even negative (Jacobsen & Zhang, 2014). The data

for this study consisted of 109 stock markets with stock market indices that starts

from 1693 and ends in 2010. This huge and long-term data was supposedly chosen

in order not to violate any finance-based fundamental theories. Their conclusion

refers to the fact that the Halloween effect is still present significantly in many

markets around the world. Moreover, the mean returns are higher for the period

of November-April than for May-October in 82 countries out of 109 (Jacobsen &

Zhang, 2014). Furthermore, their results were statistically significant in 35 coun-

tries except to 2 countries having higher May-October returns. Also, they apply

an across nation test, and the results appeared to be that the size of the Halloween

effect does vary. Jacobsen & Zhang (2014) concluded that the Halloween effect is

higher in developed countries and emerging markets more than frontier and rarely

studied markets. For instance, their findings indicates that the Halloween effect

is stronger in countries located in Europe, North America, and Asia than in other

areas. Further they concluded that the effect is more prevalent among the past 50

years since 1960, and concentrated in developed western European Countries.

Despite the strong support for the Sell in May effect, Doeswijk (2005) studied

a suggestion linking the Sell in May effect with a new theory called “The Opti-

mism Cycle”. To begin with, this hypothesis assumes that investors seek earnings
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but always look at the economy to detect general changes as time passes. Ac-

cordingly, participants start looking forward to the next time periods, and as the

year end approaches they become very optimistic about the upcoming growth an-

ticipation for earnings and for the economy. Therefore, the author examines the

optimism-cycle hypothesis over the time period of 1970-2003 for global stock re-

turns as measured by the MSCI World index in US dollars. Furthermore, Doeswijk

(2005) used the methodology of testing a global zero-investment strategy that is

long in cyclical stocks and short in defensive stocks during the winter period, and

short in cyclical stocks and long in defensives stocks during the summer. As year

end approaches, market participants start looking forward to the next year and

are overly optimistic about the growth prospects for the economy and earnings.

Cyclical companies benefit the most in such an anticipated macro-economic envi-

ronment, but their turnover and earnings are heavily dependent on the economy.

The reverse applies to defensive companies whose growth is relatively stable and

less affected by fluctuations in the economic cycle (Doeswijk, 2005). So, during

the winter, the outlook for cyclical stocks is relatively good while the outlook for

defensive stocks is relatively bad. In fact, a zero-investment global sector-rotation

strategy based on the author’s theory yields 0.56% a month and an annual success

ratio of 76.5% during the 1970-2003 sample period. The existence of a seasonal

sector cycle supports the hypothesis that the Sell in May effect is caused by a

seasonal cycle in investors optimism. This in fact shows that the optimism-cycle

hypothesis is inconsistent with the efficient market hypothesis. However, If the

optimism-cycle hypothesis were to become a generally accepted explanation for

the seasonal cycle in the stock market, sectors and initial returns, the seasonal

cycle would probably disappear in the years to come. But the author’s asserts

that until such time there is a free lunch (Doeswijk, 2005).

However, a more opposing stance were taken against the outcome of the re-

search of Bouman & Jacobsen (2002), by Dichtl & Drobetz (2014) who found

evidences that are against this anomaly and supporting the theory of efficient

capital market. Their conclusion is explained by implementing two strategies to

test the strength of this saying Sell in May and Go Away: the linear regression

model and bootstrap-based simulation framework. To make the results more sig-

nificant, Dichtl & Drobetz (2014) took the same data sample as the one taken

by Bouman & Jacobsen (2002) in their first paper ever published to study this

topic. The linear regression test (which replicate the same model used by Bouman

& Jacobsen (2002)) shows that the Halloween effect weakens with time. In their

second test, the main finding was that the only way to have a potential return
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from the Halloween effect is by having a leverage investment strategy. But, a

leverage investment strategy is not allowed for all the financial institutions due to

regulatory restrictions and solvency issues (Dichtl & Drobetz, 2014).

From what preceded, it can be easily observed that there are different views

and discrepancies in this area of research. Therefore, more research and focus

should be given for this field of study to clear out the controversial issue about

market efficiency in the sense of its weak-form. Thus, this research shall focus on

the analysis of the specific calendar anomaly known as the Halloween effect.



Methodology

3.1 Existence and significance of the Halloween

effect

We follow the standard random walk regression model (simple mean test) as de-

scribed in equation 3.1 below. In fact, if α1 = 0 equation 3.1 becomes the same as

the random walk model. This model is an efficient one in case we want to plug-in

other variables as we will see later in this chapter.

Rt = µ+ α1St + εp,t (3.1)

The model stands as follows, Rt represents the continuously compounding returns.

The dummy variable St is a dummy variable that takes the value of 1 if month t

falls on period November to April and 0 otherwise. The intercept µ is the constant

and εp,t is the usual error term. The Halloween effect will be indicated by having

a positive and significant α1.

On the other hand, the separation of Sell in May effect and January effect is

a vital step in our research in order to check whether the January effect drives

the Sell in May effect. It is also helpful to check the significance of January effect

on the countries under study in order to understand the size of both the January

and the Sell in May effects over the same time period. Therefore, a new dummy

variable for the month of January is added to equation 3.1 to get equation 3.2.

The regression expressed in equation 3.2 includes the adjusted Sell in May dummy

variable (Sadj
t ), which will take the value 1 if t falls in period November to April

except in January. Jant represents the January effect dummy variable, which will

take the value 1 if returns fall in January and 0 otherwise.

Rt = µ+ α1S
adj
t + α2Jant + εp,t (3.2)

It is arguable that crashes might be a direct cause to the abnormal returns in

the period November-April with respect to the rest of the year. Therefore, a new

regression model is devised to control for the following crashes: The financial crisis

of 2007-2008, the Dot-com bubble, and the Sovereign debt crisis. The crashes

chosen on the basis of their influence on the global market and not just their

10
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impact on a specific sector or a a certain country. The aforementioned model is

implemented after after performing the analysis of equations 3.1 and 3.2.

Rt = µ+ α1S
adj
t + α2Crt + εp,t (3.3)

In the above model, Sadj
t stands for the adjusted Sell in May effect dummy with

respect to the crash dummy where it takes the value of 1 if month t falls on period

November to April and 0 if t falls on a crash period or in the period May-October.

Crt refers to the crash dummy where it takes the value 1 if t falls in a crash period

and 0 otherwise.

In the next chapter 5, the empirical results will be presented based on the discussed

methodology.

3.2 Performance analysis of a trading strategy:

exploring the Halloween anomaly

In addition, a more profound test is devised to compare the performance of the

buy and hold strategy with the performance of a trading strategy based on the

Sell in May effect.

In the Halloween trading strategy we assume that an investor that would like

to profit from a Sell in May effect decides to buy a market portfolio at the end of

October and sells this at the beginning of May. This investor will then invest in a

risk-free asset (short-term Treasury bonds) from the end of April through the end

of October. On the other hand, the Buy and Hold strategy is considered when an

investor holds the stock market portfolio throughout.

Besides that, to strengthen the results of the former comparison, a robustness

check is used to measure its significance. To do that, we test the the performance

of the Sell in May trading strategy using Jensen’s alpha (CAPM) (Jensen, 1968).

rpt − rft = α + β(rmt − rft ) + εt (3.4)

Where:

rpt : is the return in month t on the Halloween strategy

rft : is the risk-free rate in month t

rmt : is the return of the index in every month
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However, according to Bouman & Jacobsen (2002) transaction costs influence

known calender anomalies (Friday effect, Turn of the Month effect, Holiday effect),

making them harder to take advantage of or even achieving profits. Therefore, this

research will also consider the effect of a 1% round-trip transaction cost for the

countries with a significant Sell in May effect. However, the 1% transaction cost

is considered inflated with respect to that in the market.



Data

The table 4.1 below demonstrates the countries under study. The countries

were divided first into two categories based on their market structure (Devel-

oped,Emerging) and second based on geographical position (Northern America,

Southern America Europe, Oceania, Asia, Africa).

Northern

America

Southern

America
Europe Oceania Asia Africa

Developed

United States

of America

Canada

-

Norway

Ireland

Sweden

Austria

Portugal

France

Netherlands

Switzerland

Germany

Belgium

Spain

Italy

United kingdom

Denmark

Australia

Japan

Hong Kong

Singapore

-

Emerging - Brazil
Greece

Russia
- Jordan

South-

Africa

Table 4.1: List of Countries Under Study

Our data includes monthly returns of value weighted market indices based on

the local currency of 25 countries. Moreover, the risk-free on treasury bills/de-

posits is also included. A data summary is shown in table 4.2.

The choice of countries to be studied was based on two main criteria: economic

market structure and the geographical location. The former criterion allow our

study to compare the existence of the Sell in May effect between developed and

emerging markets. The later criterion is to measure how much the Sell in May

anomaly varies globally.

13



Chapter 4. Data 14

Type Category Frequency Observations Period

MSCI Index Equity Index based Monthly 204 Jan/1999 - Jan/2016

(For each country) on local currency

Risk-free rate Interest rate based Monthly 204 Jan/1999 - Jan/2017

(T-Bills/Deposits) on local currency

Table 4.2: Data Summary

Furthermore, the effect of the crashes summarized in table 4.3 are considered

(More details in Chapter 2). We considered the most known crashes that had an

effect on the global market and on the market of the countries under study in

particular. Moreover, the crashes taken into account have relatively longer period

of time than other crashes within the time span of our study.

Crisis Period Region Affected

Dot-com Bubble March/2000-Sept/2002 Global Global

Sub-prime Global Financial Crisis Aug/2007-Sept/2008 Global Global

Sovereign Debt Crisis April/2010-Jan/2012 Europe Europe

Table 4.3: Crashes Summary



Empirical Results

5.1 Monthly Returns during May-Oct and Nov-

April periods

The figure below display the average monthly returns for November-April and

May-October sub-periods for the countries under study.

Figure 5.1: Monthly returns during May-Oct and Nov-April sub-
periods

As an initial check, we compare the difference in returns during the summer

(May to October) and winter (November to April). In the above figure 5.1, the

average monthly returns in the period Nov-April and May-Oct for each country are

shown. Although such test is inconclusive to verify the existence of an anomaly,

it is observable from the results that there is a high discrepancy between the two-

half year periods. For example, looking at Ireland, we can see that during summer

the returns are significantly negative (−1.314%) and during winter significantly

positive(1.342%). The aforementioned trend continues to exist for most of the

developed markets. Moreover, in the emerging markets such as in Jordan average

returns during period Nov-April go beyond 0.686%, but in the other 6 months of

15
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the year the average returns do not surpass 1.09% as in the case of South Africa.

On the other hand, the average monthly returns in developed markets during

winter period exceeds 0.588% while during the Summer period the returns do not

exceed 0.36% as in the case for Spain.

5.2 Statistical Significance

Table 5.1 reports the mean and the standard deviation for the monthly returns for

all countries. In addition, the table also reports α1 and the t-values of the Sell in

May effect (with no January effect) to check the significance of the anomaly under

study using the regression model of equation 3.1. We also report the t-values of

the adjusted Sell in May Dummy (with January effect) and the t-values of January

dummy with adjusted Sell in May dummy using the regression model of equation

3.2.
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t-values of t-values of

t-values Adj Sell Jan. Dummy

of Sell in in May with

May Dummy Dummy Adjusted

Standard (No Jan. with Sell in

Countries Mean Deviation α1 Effect) Jan. Effect May Dummy

Australia 0.68% 3.77% 0.65% 1.24 1.77 -0.65

Canada 0.64% 4.29% 0.92% 1.53 1.64 0.32

Denmark 1.08% 5.35% 1.77% 2.38 2.24 1.34

HongKong 0.85% 6.40% 1.12% 1.24 1.50 -0.22

Japan 0.35% 5.27% 1.93% 2.65 3.21 -0.42

Norway 0.85% 6.18% 1.31% 1.52 2.00 -0.70

Singapore 0.69% 6.05% 1.03% 1.21 1.58 -0.51

South Africa 1.39% 5.12% 0.59% 0.82 1.06 -0.33

Switzerland 0.37% 4.01% 0.80% 1.42 2.06 -1.18

United Kingdom 0.38% 4.02% 0.96% 1.71 2.74 -1.56

United States 0.44% 4.50% 0.93% 1.47 2.13 -1.20

Sweden 0.83% 6.54% 2.40% 2.66 2.93 0.33

Spain 0.48% 5.96% 0.22% 0.26 0.51 -0.59

France 0.45% 5.12% 0.97% 1.34 1.73 -0.53

Germany 0.52% 6.28% 1.55% 1.77 2.08 -0.17

Netherlands 0.50% 5.37% 1.12% 1.48 1.88 -0.51

Italy 0.18% 5.74% 1.05% 1.30 1.42 0.19

Greece 0.75% 9.76% -0.55% -0.40 -0.48 0.06

Portugal -0.06% 5.34% 1.50% 2.02 1.99 0.90

Austria 0.43% 6.56% 2.23% 2.45 2.60 0.58

Ireland 0.01% 6.31% 2.66% 3.06 3.28 0.63

Belgium 0.46% 5.63% 0.98% 1.24 1.53 -0.32

Jordan 0.42% 5.76% 0.53% 0.66 0.23 1.48

Russia 2.02% 10.83% 2.84% 1.88 1.91 0.66

Brazil 1.33% 6.77% 1.46% 1.54 1.98 -0.61

Table 5.1: Summary Statistics and Sell in May Effect

Notes: Columns 2 and 3 report the mean and the standard deviation of the monthly average returns
for each country in percentage. α1 in column 4 refers to the regression coefficient in equation 3.1 and is
reported in percentage. In columns 5, 6, and 7, we report the t-values based on the heteroscedasticity-
consistent standard errors of the unadjusted Sell in May effect dummy, the adjusted Sell in May effect
dummy, and the January dummy respectively. Values reported in bold denote significant t-values at the
10% level and higher.
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As mentioned in Chapter 4, a positive α1 indicates the existence of the Hal-

loween indicator. Accordingly, alpha represents the average returns in the pe-

riod Nov-April in excess of the average returns in the remaining of the year.

Thus, the simple mean test model in equation 3.1 is used to measure whether

the mean returns during period Nov-April are higher than those in May-Oct. In

accordance to the aforementioned test, table 5.1 presents the t-values based on

heteroscedasticity-consistent standard errors (White test correction), t-values for

Sell in May (unadjusted and adjusted) and January dummies as represented in

equations 3.1 and 3.2. Our first conclusion is that 9 out of 25 countries show

that Sell in May effect are significant at the 10% level (t-value equals to 1.65).

According to our result, the Halloween indicator is significant in six countries at

the 5% level, three countries of which are highly significant at the 1% level. This

can be seen from column six where we report the t-values of the unadjusted Sell

in May Dummy1. Same analysis is made on the excess return and the results are

similar.

In fact, we replicate the previous analysis on the basis of the excess return

(the difference between the raw return and the risk-free rate). The main reason

behind this analysis is that most investors rely on the excess returns to assess a

market index. The regression analysis is based on models 3.1 and 3.2 presented

earlier in this study. Comparing the results presented in appendix A (based on

excess returns) with those from table 5.2 (based on raw returns), we can see that

the difference is marginal. For instance, the mean, standard deviation and α1 are

almost equal. On the other hand, the countries with a significant Sell in May

effect (with and without the January effect) from the previous result preserved

the same significant level with excess returns.Therefore, we can conclude that not

taking excess returns into account does not change the outcome of our analysis.

One might argue that the Sell in May effect simply reflects the January effect,

because the former anomaly generates high returns in the stock market. To check

this claim, we use the second regression model expressed by equation 3.2. In fact,

this model consists of an additional dummy variable (Jant) and the adjusted Sell

in May dummy. In table 5.1, columns six and seven report the t-values of the

adjusted Sell in May dummy and a January dummy respectively. From the same

table, we first observe that all the countries with a high significant Sell in May

effect from the first test succeeded the second test. Thus, it can be seen that

the January effect and the Halloween effect are independent. On the other hand,

some countries that failed our first test succeeded the second such as Norway and

1Outliers analysis was made and extreme values were found to have a minimal influence on
the regression quality.



Chapter 5. Empirical Results 19

Australia. Although January effect is not significant in these countries, but the

fact that we control for January effect impacts slightly the results in favor of the

Sell in May anomaly.

We have also examined a regression model with a January dummy only. The

main goal of this test is to support the analysis of the relation between the January

effect and the Halloween effect. The regression model we utilize here is similar as

the one shown in 3.1, but with a slight change.

Rt = µ+ α1Jant + εp,t (5.1)

The model stands as follows, Rt represents the continuously compounded returns.

The dummy variable Jant is a dummy variable that takes the value of 1 if month

t falls on January and 0 otherwise. The intercept µ is the constant and εp,t is the

usual error term. The January effect will be indicated by having a positive and

significant α1. We report the results of the analysis in appendix B. First notice is

that α1 is negative in all countries except in five countries. However, in column 4,

the t-values for those five countries is insignificant. Thus, the January effect does

not exist within the time period of our study in any country under study. As a

result, the Sell in May effect is not a January effect in disguise.

5.3 Monthly Returns: Breaking Down the Re-

sults by Months

Table 5.2 summarizes the average monthly return for each specific month and the

monthly mean return for each country under study. Countries are displayed in

the descending order of the t-values taken from 5.1.
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Country Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Mean t-value

Ireland -0.29 1.73 -1.86 -2.40 -2.67 0.65 -0.29 1.84 -1.34 -2.57 -2.52 0.33 0.01 3.06

Sweden 0.18 0.04 -0.88 1.36 -2.37 2.66 0.18 -0.09 -0.95 1.42 -2.43 1.93 0.83 2.66

Japan -1.18 2.33 -1.01 -1.13 -0.39 0.84 -1.18 1.62 -0.85 -1.46 -0.60 0.76 0.35 2.65

Austria 0.30 2.06 -0.47 0.29 -3.07 -0.07 0.30 2.10 0.20 0.50 -2.89 -0.06 0.43 2.45

Denmark 2.06 2.28 0.70 1.67 -1.43 1.32 2.06 2.43 0.83 1.54 -1.66 0.90 1.08 2.38

Portugal 0.44 0.06 -0.56 -1.51 -1.17 0.10 0.44 0.39 -0.82 -1.52 -1.10 -0.23 -0.06 2.02

Russia 2.47 5.25 1.75 -0.15 -2.03 0.32 2.47 3.94 1.58 0.04 -1.14 -0.60 2.02 1.88

Germany -0.52 0.63 -0.46 0.27 -2.62 2.03 -0.52 0.74 -0.20 0.61 -2.65 1.70 0.52 1.77

United Kingdom -1.91 0.92 -0.52 0.79 -1.77 0.79 -1.91 0.83 -0.23 0.92 -1.64 0.57 0.38 1.71

Brazil -0.47 1.76 0.14 0.27 0.34 2.25 -0.47 0.91 0.18 0.74 -0.03 1.31 1.33 1.54

Canada 0.54 1.10 0.95 0.85 -1.81 1.16 0.54 0.90 1.10 0.77 -2.01 0.96 0.64 1.53

Norway -0.94 1.67 1.66 1.20 -2.45 0.65 -0.94 1.32 2.02 1.07 -2.66 0.35 0.85 1.52

Netherlands -0.78 1.39 0.16 0.63 -2.42 0.91 -0.78 1.30 0.44 0.70 -2.30 0.73 0.50 1.48

United States -1.42 1.46 -0.33 0.43 -1.20 0.87 -1.42 1.29 -0.12 0.47 -1.21 0.75 0.44 1.47

Switzerland -1.26 1.20 0.08 0.95 -0.93 0.89 -1.26 1.21 0.39 1.02 -0.92 0.71 0.37 1.42

France -0.74 0.88 0.69 0.31 -2.12 0.64 -0.74 0.71 0.79 0.52 -2.27 0.18 0.45 1.34

Italy -0.07 0.05 -0.53 -0.36 -1.54 0.64 -0.07 -0.30 -0.31 0.04 -1.71 0.25 0.18 1.30

Greece -0.30 -3.50 -1.30 2.56 -0.84 -3.20 -0.30 -3.54 -1.87 2.21 -1.58 -3.58 -0.75 -0.40

Hong Kong -0.09 -0.16 -0.85 3.16 -1.00 2.21 -0.09 -0.99 -0.40 3.56 -0.81 1.54 0.85 1.24

Belgium -0.50 0.38 0.63 0.54 -1.95 0.23 -0.50 0.66 0.93 0.73 -1.84 0.16 0.46 1.24

Australia -0.39 1.36 -1.31 0.65 -0.21 0.30 -0.39 1.29 -1.01 0.61 -0.11 -0.04 0.68 1.24

Singapore -0.63 1.65 -0.78 2.72 -1.77 0.36 -0.63 1.03 -1.05 2.88 -1.83 -0.07 0.69 1.21

South Africa 0.64 1.29 1.16 -0.05 0.19 1.56 0.64 0.90 1.80 0.02 0.20 1.32 1.39 0.82

Jordan 2.38 0.74 0.92 0.21 -1.14 0.06 2.38 0.85 1.12 0.04 -1.04 -0.06 0.42 0.66

Spain -0.56 -0.29 -1.08 1.33 -0.58 0.84 -0.56 -0.18 -1.21 1.90 -0.47 0.05 0.48 0.26

Table 5.2: Average Monthly Returns

Notes: Average returns for each specific month and average monthly returns over all months for every
country are presented in percentage. Countries are ordered in the descending order based on their re-
spective t-value taken from table 5.1. Values reported in bold denote significant t-values at the 10% level
and higher.

Besides our estimation results presented previously, it is also appealing to check

whether the abnormal returns can be attributed to a specific month or the trend

is consistent among all months. In the above table, we report the average monthly

returns for each specific month and the average monthly returns over all months

for all countries. The t-values found in the last column are the t-values of the

Sell in May effect reported in table 5.1, and based on that we listed the countries

in the descending order of the strength of the Sell in May effect. As shown in

table 5.2 monthly returns in the period May-Oct mostly tend to be below the

average in all countries, but the results are mixed for August. Moreover, we can

see that stock market performance in May and November is considered the poorest
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in comparison with other months.

5.4 Risk Assessment

Is the Sell in May effect due to a risk compensation in the winter period? To

answer that question, an assessment comparing the monthly mean returns and

the standard deviation between the periods November-April and May-October is

made. Here, we measure the risk by the standard deviation. Table 5.3 below

report both the mean returns and the standard deviation for the two sub-periods

(Nov-April and May-Oct). As can be noticed, the monthly mean returns for the

period Nov-April surpasses the mean returns for those in the period of May-Oct

for all countries considerably, but the difference in the standard deviation in the

two sub-periods in most countries is minimal.

On the other hand, for some countries (Denmark, Switzerland, Sweden, Italy,

Greece, Jordan and Russia) the standard deviation is higher in the period of

Nov-April than May-Oct. However, investors in the aforementioned countries are

compensated for having a higher risk by requiring a risk premium. For example,

by taking a closer look at the outcome of the Russian market, investors would

require an additional risk premium of more than 2.85% to compensate them for

an increase in standard deviation of only 1.59%. In conclusion, the answer to our

question above is simply no because based on what preceded, it is highly unlikely

that these results would justify the abnormal returns.
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November -April May-October

Standard Standard

Countries Mean Deviation Mean Deviation

Australia 1.01 3.37 0.35 4.10

Canada 1.10 3.97 0.18 4.55

Denmark 1.97 5.35 0.20 5.21

Hong Kong 1.40 5.71 0.29 6.97

Japan 1.32 5.00 -0.61 5.35

Norway 1.50 5.51 0.19 6.71

Singapore 1.21 5.37 0.18 6.61

South Africa 1.68 4.86 1.09 5.36

Switzerland 0.76 4.02 -0.03 3.96

United Kingdom 0.86 3.60 -0.10 4.34

United States 0.90 4.10 -0.03 4.83

Sweden 2.03 6.76 -0.37 6.08

Spain 0.59 5.44 0.37 6.44

France 0.93 4.78 -0.03 5.41

Germany 1.30 6.02 -0.25 6.43

Netherlands 1.06 4.80 -0.06 5.84

Italy 0.70 5.73 -0.35 5.71

Greece -1.02 9.07 -0.47 10.40

Portugal 0.69 5.13 -0.81 5.44

Austria 1.54 5.86 -0.69 7.02

Ireland 1.34 5.92 -1.31 6.40

Belgium 0.95 5.00 -0.03 6.16

Jordan 0.69 6.00 0.15 5.50

Russia 3.45 11.50 0.60 9.91

Brazil 2.05 6.66 0.60 6.81

World Index 0.90 4.10 -0.03 4.83

Table 5.3: Risk and Return

Notes: The mean and the standard deviation of the monthly average returns for the two sub-periods
(November-April and May-October) for each country.
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5.5 Crashes

Table 5.4 reports the results of the regression analysis with a Crash dummy 3.3.

t-values t-values

t-values of adjusted of

Standard of Sell in Sell in May Crash

Countries Mean Deviation α1 May Dummy Dummy Dummy

Denmark 1.08% 5.35% 1.386% 2.38 1.55 -2.07

Japan 0.35% 5.27% 1.204% 2.65 1.39 -2.75

United Kingdom 0.38% 4.02% 0.457% 1.71 0.67 -2.01

Sweden 0.83% 6.54% 1.707% 2.66 1.61 -3.29

Germany 0.52% 6.28% 0.595% 1.77 0.57 -2.62

Portugal -0.06% 5.34% 1.675% 2.02 1.92 -2.65

Austria 0.43% 6.56% 1.087% 2.45 0.98 -1.41

Ireland 0.01% 6.31% 1.494% 3.06 1.59 -1.90

Russia 2.02% 10.83% 1.722% 1.88 0.93 -0.69

Table 5.4: Crashes and the Sell in May effect

Notes: Columns 2 and 3 report the mean and the standard deviation of the monthly average returns
for each country in percentage. α1 in column 4 refers to the regression coefficient in equation 3.3 and is
reported in percentage. In columns 5, 6, and 7, we report the t-values based on the heteroscedasticity-
consistent standard errors of the unadjusted Sell in May effect dummy (Taken from table 5.1), the adjusted
Sell in May effect dummy with the crash dummy, and the Crash dummy respectively. Values reported in
bold denote significant t-values at the 10% level and higher.

As discussed in section 3.1, a control for crashes is critical to check whether

crashes have a direct effect on the Sell in May anomaly. The crashes considered

are the major financial and economical crisis that happened during the time span

of this research. Thus, the study includes: The “Dot-com bubble” starting from

March 2000 till September 2002, the “Sub-prime global financial crisis” starting

from August 2007 till September 2008, and finally, the “Sovereign debt crisis”

starting from April 2010 till January 2012. One might argue that the aforemen-

tioned economic and financial crisis are not all the crashes that occurred during

the period of this research, but as discussed earlier in chapter 4 we only consider

the crashes that had the most global exposure on the stock market. We also con-

sider crashes that had a relatively longer periods of time within the time span of

our data set.

Moreover, the countries that we consider in this analysis are those who survived

the January effect test (table 5.1). Accordingly, the table above 5.4 summarizes
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the results of our analysis. According to the results, we can see that the control

for the crashes made the evidence of the Sell in May anomaly disappear in all of

the 9 countries under study. In fact, the t-values of the crash dummy for 6 out

of the original countries are significant at the 5% level (Column 7 - Table 5.4).

Although the t-value of the adjusted Sell in May effect in the case of Portugal is

significant at the 10% level, this may be due to the fact that the recent specific

market crashes are not included. Thus, this could be a possible cause that the

Sell in May effect still appears.

5.6 Comparing Trading Strategies

In this section, we compare two trading strategies: the “Buy and Hold” and the

“Halloween Strategy”. First, the “Buy and Hold” is an investment strategy that is

based on buying a market portfolio and holding it for a long period of time. This

is mainly because the investor believes that long-term returns can be reasonable

despite the volatility characteristic of short-term periods. Secondly, the Halloween

strategy, in the context of our study, refers to buying a market portfolio at the

end of October and selling this portfolio at the beginning of May, then investing

in a risk-free asset (Treasury Bills) from the end of April till the end of October

(Bouman & Jacobsen, 2002). The Halloween trading strategy is based on the Sell

in May anomaly which states that the months of November through April provide

investors with stronger capital gains than the remainder of the year.
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Table 5.5 presents the average monthly returns and the standard deviation of the

buy and hold strategy versus the Halloween trading strategy.

Buy and Hold Strategy Halloween Strategy

Standard Standard

Country Mean Deviation Mean Deviation t-values

Australia 0.68% 3.77% 0.70% 2.40% 0.09

Ireland 0.01% 6.31% 0.76% 4.22% 2.30

Sweden 0.83% 6.54% 1.10% 4.87% 0.90

Japan 0.35% 5.27% 0.67% 3.60% 1.17

Austria 0.43% 6.56% 0.86% 4.20% 1.22

Denmark 1.08% 5.35% 1.08% 3.89% -0.03

Portugal -0.06% 5.34% 0.43% 3.64% 1.81

Russia 2.02% 10.83% 2.15% 8.26% 0.25

Germany 0.52% 6.28% 0.74% 4.29% 0.66

United Kingdom 0.38% 4.02% 0.55% 2.57% 0.80

Brazil 1.33% 6.77% 1.62% 4.74% 0.88

Canada 0.64% 4.29% 0.64% 2.84% 0.03

HongKong 0.85% 6.40% 0.79% 4.09% -0.17

Singapore 0.69% 6.05% 0.66% 3.84% -0.12

South Africa 1.39% 5.12% 1.18% 3.48% -0.78

World Index 0.44% 4.50% 0.53% 2.92% 0.39

Switzerland 0.37% 4.01% 0.42% 2.87% 0.27

France 0.45% 5.12% 0.55% 3.40% 0.35

Italy 0.18% 5.74% 0.44% 4.06% 0.92

Greece -0.75% 9.76% -0.36% 6.45% 0.76

Norway 0.85% 6.18% 0.90% 3.94% 0.16

Belgium 0.46% 5.63% 0.55% 3.56% 0.31

Netherlands 0.50% 5.37% 0.62% 3.43% 0.40

United States 0.44% 4.50% 0.53% 2.92% 0.39

Jordan 0.42% 5.76% 0.48% 4.25% 0.24

Spain 0.48% 5.96% 0.38% 3.85% -0.29

Table 5.5: Halloween versus Buy and Hold

Notes: Columns 1 and 2 report the the mean and the standard deviation of the monthly average returns
based on the Buy and Hold strategy. Columns 3 and 4 report the mean and the standard deviation of
the monthly average returns based on the Halloween strategy. In the last column, the t-values of the
mean difference between the two aforementioned strategies are reported. Values reported in bold denote
significant t-values at the 5 % level.
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The results shown in the table provide us with the conclusion that the Hal-

loween strategy outperforms the buy and hold strategy (On the basis of comparing

the mean returns) in all countries except Denmark, Hong Kong, Singapore, South

Africa and Spain. Furthermore, the standard deviation for the Halloween strategy

is significantly lower than that of the buy and hold strategy in all countries. For

example, in Singapore the standard deviation for the Halloween strategy is 3.84%

which is much lower than the standard deviation of the buy and hold strategy.

However, even if the mean return of the buy and hold strategy was higher, the

Halloween strategy would be more appealing for investors who are risk aversion.

Moreover, a supplemental t-test for the difference of the mean between the two

trading strategies is presented in the last column of table 5.5. The results show

that there is only one country with a significant mean difference (at the 5% level).

This means that the mean return based on the Halloween strategy in Ireland is

significantly higher than the mean return based on the Buy and hold strategy.

Moreover, the countries with insignificant t-values prove that the mean difference

between the two strategies is marginal.

In addition, since the previous analysis is not yet sufficient to decide on the

utmost strategy, we also analyze the performance of the Halloween trading strat-

egy using the Jensen’s alpha as described in equation 3.4 to check whether our

previous results are statistically significant. Accordingly, the results presented in

table 5.6 show that the null hypothesis of α = 0 (Jensen’s alpha) is rejected for

some countries. We can observe that a trading strategy based on the Halloween

effect is significant in nine out of 25 countries at the 10% level (t-value equals to

1.65). In particular, five out of these countries are significant at the 5% level, and

three out of which are significant at the 1% level. Therefore, for these countries the

Halloween strategy seems to result in a significantly higher performance. Further-

more, the estimates of β are well below one which confirms our conclusion that the

Halloween indicator is substantially less risky than investing in the market index

for the countries under study.
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Countries α β Countries α β

Australia
0.0019 0.4066

Spain
0.0008 0.4147

[1.429] [7.086] [0.403] [6.310]

Canada
0.0026 0.4395

France
0.0025 0.4419

[1.633] [6.018] [1.384] [6.947]

Denmark
0.0044 0.5286

Germany
0.0039 0.4712

[2.094] [7.477] [1.732] [6.335]

HongKong
0.0035 0.4042

Netherlands
0.0029 0.4025

[1.602] [5.997] [1.493] [6.027]

Japan
0.0049 0.4736

Italy
0.0026 0.5001

[2.676] [7.361] [1.258] [7.695]

Norway
0.0038 0.4048

Greece
-0.0023 0.4358

[1.694] [5.638] [-0.659] [6.651]

Singapore
0.0031 0.4019

Portugal
0.0031 0.4708

[1.476] [5.017] [1.731] [6.729]

South Africa
0.0018 0.4537

Austria
0.0052 0.3994

[0.996] [7.439] [2.302] [5.008]

Switzerland
0.0022 0.5165

Ireland
0.0066 0.4607

[1.511] [8.048] [3.057] [6.972]

United Kingdom
0.0025 0.4111

Belgium
0.0026 0.3993

[1.802] [6.660] [1.270] [4.526]

United States
0.0025 0.4227

Jordan
0.0012 0.5448

[1.590] [6.430] [0.568] [7.002]

Sweden
0.0056 0.5580

Russia
0.0056 0.5649

[2.423] [7.928] [1.502] [6.464]

Brazil
0.0032 0.4877

World Index
0.0025 0.4227

[1.353] [7.396] [1.590] [6.430]

Table 5.6: Performance analysis for the Halloween trading strat-
egy

Notes: Estimation results of the regression of equation 3.4. α is Jensen’s alpha which reports the
performance of the trading strategy. β reports the risk entitled with the trading strategy. We report
t-values based on heteroscedasticity-consistent standard errors in square brackets. Countries reported in
bold have a significant t-value at the 10% level and higher.
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Table 5.7 also demonstrates the results of the performance analysis using

Jensen’s Alpha taking into account a 1% round-trip transaction cost. We con-

ducted the test for the five countries with a highly significant Halloween strategy

(significant t-values at the 5% level). Here we consider the cost for each transac-

tion done under the Halloween trading strategy. As a result, the same countries

with a significant Sell in May effect from the previous analysis also persists after

introducing the transaction costs deduction. This means that transaction costs

does not have an influence on our previous results.

Countries α β

Denmark 0.004509 0.528313

[2.139] [14.861]

Japan 0.004918 0.47356

[2.676] [13.683]

Sweden 0.005627 0.557964

[2.423] [16.163]

Austria 0.00527 0.400207

[2.331] [11.680]

Ireland 0.00666 0.461171

[3.093] [13.410]

Table 5.7: Performance analysis of the Halloween trading strat-
egy after transaction costs

Notes: Estimation results of the regression of equation 3.4 for countries with a highly significant α. α
is Jensen’s alpha which reports the performance of the trading strategy. β reports the risk entitled with
the trading strategy. We report t-values based on heteroskedasticity-consistent standard errors in square
brackets.



Conclusions

The Sell in May and Go Away adage emerged as a calender anomaly generating

abnormal returns. The uniqueness of this anomaly lies in its persistence from the

first time it was discovered till now (Bouman & Jacobsen, 2002). In our study,

we followed a set of methodologies to check: the existence and significance of the

Sell in May effect, the relation with January effect, the dependency on the extent

of the risk, the affinity to crashes , and the performance against Buy and Hold

strategy . In what follows, we demonstrate the main outcomes attained from our

research.

Our results show that the average monthly returns during the period November-

April are higher than the returns during the other 6 months of the year for all

countries. This discrepancy of returns is widely apparent in Europe, followed by

countries from Southern America and then countries from Asia. Furthermore,

robust tests showed that the Sell in May effect is significant in 9 out of the 25

countries. In fact, 3 countries have a significance Sell in May at the 5% level (Den-

mark, Portugal, and Austria) and 3 countries have a high significance at the 1%

level (Japan, Sweden, and Ireland). We have also found an evidence suggesting

that the anomaly under study is not a January effect in disguise (The same 9

countries remained with a significant Sell in May effect at the 5% level).

However, the control for crashes made the Sell in May effect disappear in all

the countries. In the case of Portugal, one should realize that we did not control

all crashes for Portugal, and that might be a direct cause for the persistence of

the Sell in May effect unlike other countries. As a matter of fact, in our analysis

we have only accounted for the major crashes that had a significant effect on the

countries under study, and that are more relevant for the time period of the data

sample taken in this research.

Finally, the performance of a trading strategy based on the Halloween effect is

in general more profitable and less risky than the commonly used Buy and Hold

trading strategy in only some countries. Using Jensen’s model as a robustness

check, we showed that the results are significant in 5 countries (Denmark, Japan,

Sweden, Austria, and Ireland). Therefore, the Halloween Strategy outperforms

Buy and hold strategy in the aforementioned countries.

It is noteworthy to mention the limitations and the shortcomings of our re-

search. First, Jensen’s model or CAPM may not the appropriate model to use

because it utilizes only one variable to describe the returns of a portfolio or a stock
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with the returns of the market as a whole. Second, the data sample taken in this

study is limited to the period of 1999-2016, which means that our conclusions are

valid to this particular period. Third, we considered only three main crashes that

occurred in the time period 1999-2016 due to the fact that these three crashes had

the biggest influence on the countries under study.

As for future research, we recommend - a potentially better alternative for

Jensen’s model - the Fama-French Five-factor model as it is a more effective ap-

proach in capturing the size, value, profitability, and investment patterns in av-

erage stock returns which may reduce the anomaly average returns. Second, a

longer data sample (including more crashes as well) might endorse or repel the

results of our study. ()Mossmann2010 ()Haggard2010()Lean2011 ()Guidolin2008

()Carrazedo2016 ()Madureira2008 ()Schwert2003 ()Dichtl2015 ()Lucey2008 ()Gultekin1983

()CharlesPJones
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A. Excess Returns t-values of t-values of

t-values Adj Sell Jan. Dummy

of Sell in in May with

May Dummy Dummy Adjusted

Standard (No Jan. with Sell in

Countries Mean Deviation α1 effect) Jan.effect May Dummy

Australia 0.29% 3.79% 0.66% 1.242 1.770 -0.634

Canada 0.45% 4.29% 0.93% 1.543 1.643 0.332

Denmark 0.90% 5.39% 1.77% 2.366 2.223 1.339

HongKong 0.69% 6.40% 1.13% 1.260 1.514 -0.201

Japan 0.34% 5.27% 1.93% 2.649 3.210 -0.421

Norway 0.55% 6.21% 1.32% 1.521 1.995 -0.686

Singapore 0.59% 6.05% 1.03% 1.211 1.573 -0.518

South Africa 0.71% 5.14% 0.59% 0.814 1.044 -0.320

Switzerland 0.29% 4.03% 0.80% 1.419 2.055 -1.163

United Kingdom 0.14% 4.04% 0.97% 1.713 2.740 -1.523

United States 0.28% 4.51% 0.93% 1.475 2.127 -1.179

Sweden 0.65% 6.56% 2.40% 2.647 2.916 0.332

Spain 0.30% 5.97% 0.23% 0.276 0.521 -0.575

France 0.29% 5.15% 0.97% 1.346 1.727 -0.514

Germany 0.35% 6.30% 1.55% 1.764 2.077 -0.155

Netherlands 0.33% 5.40% 1.12% 1.481 1.877 -0.497

Italy 0.00% 5.76% 1.05% 1.301 1.418 0.190

Greece -1.06% 9.77% -0.55% -0.397 -0.479 0.072

Portugal -0.23% 5.36% 1.51% 2.021 1.982 0.910

Austria 0.26% 6.58% 2.23% 2.448 2.591 0.584

Ireland -0.16% 6.34% 2.66% 3.050 3.265 0.638

Belgium 0.31% 5.66% 0.99% 1.243 1.531 -0.303

Jordan 0.13% 5.78% 0.53% 0.653 0.218 1.488

Russia 1.16% 10.73% 2.80% 1.869 1.896 0.667

Brazil 0.11% 6.72% 1.41% 1.505 1.944 -0.602

Table 1: Summary Statistics and Sell in May Effect

Notes: Columns 2 and 3 report the mean and the standard deviation of the monthly average excess returns
for each country in percentage. α1 in column 4 refers to the regression coefficient in equation 3.1 and is
reported in percentage. In columns 5, 6, and 7, we report the t-values based on the heteroscedasticity-
consistent standard errors of the unadjusted Sell in May effect dummy, the adjusted Sell in May effect
dummy, and the January dummy respectively. Values reported in bold denote significant t-values at the
10% level and higher.
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B. January Effect

Standard t-values of

Countries Mean Deviation α1 Jan. Dummy

Australia 0.68% 3.77% -1.17% -1.23

Canada 0.64% 4.29% -0.11% -0.10

Denmark 1.08% 5.35% 1.07% 0.78

HongKong 0.85% 6.40% -1.02% -0.63

Japan 0.35% 5.27% -1.68% -1.25

Norway 0.85% 6.18% -1.95% -1.25

Singapore 0.69% 6.05% -1.45% -0.94

South Africa 1.39% 5.12% -0.81% -0.62

Switzerland 0.37% 4.01% -1.77% -1.75

United Kingdom 0.38% 4.02% -2.50% -2.48

United States 0.44% 4.50% -2.03% -1.78

Sweden 0.83% 6.54% -0.70% -0.42

Spain 0.48% 5.96% -1.13% -0.75

France 0.45% 5.12% -1.30% -1.00

Germany 0.52% 6.28% -1.14% -0.71

Netherlands 0.50% 5.37% -1.39% -1.02

Italy 0.18% 5.74% -0.27% -0.18

Greece 0.18% 5.74% 0.48% 0.19

Portugal -0.06% 5.34% 0.55% 0.41

Austria 0.43% 6.56% -0.15% -0.09

Ireland 0.01% 6.31% -0.33% -0.21

Belgium 0.46% 5.63% -1.04% -0.73

Jordan 0.42% 5.76% 2.15% 1.47

Russia 2.02% 10.83% 0.49% 0.18

Brazil 1.33% 6.77% -1.96% -1.14

Table 2: January effect analysis

Notes: Columns 2 and 3 report the mean and the standard deviation of the monthly average returns
for each country in percentage. α1 in column 4 refers to the regression coefficient in equation 5.1 and
is reported in percentage. In column 5 we report the t-values based on the heteroscedasticity-consistent
standard errors of the January dummy. Values reported in bold denote positive alpha values.
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