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Abstract 
In this paper I test if the following anomalies existed; day of the week, month of the year and 

momentum anomaly. Therefore the main focus was to test for their existence and only briefly 

discuss the potential reasons underlying these anomalies.  

The study looked at 2 developed and 2 emerging indices which were the S&P 500, KAX ALL, CSI 

300 and JSE FTSE Africa All indices. I considered both developed and emerging indices because I 

wanted to see if the anomalies may have disappeared in developed markets and if so, could there 

be evidence of the anomalies in the emerging market. 

The day of the week effect showed that the for the S&P 500, KAX ALL and JSE FTSE Africa All 

indices there was an anomaly present in their full time period but their sub periods showed that in 

more current time this anomaly faded away and disappeared all together. Only the smaller sample 

size of the CSI 300 index showed signs of the day of the week anomaly still being present. 

Similar results came from the month of the year analysis. Once again it was clear that the anomaly 

was disappearing in more recent sub periods for the S&P 500, KAX ALL and JSE FTSE Africa All 

indices but the CSI 300 index contained a month of the year anomaly. 

The last anomaly was the momentum effect and the results from this analysis were more widely 

spread. The S&P 500 index exhibited a strong trend where the momentum anomaly disappeared 

after 2001. The CSI 300 index showed very little significant values overall and also had no anomaly 

present in its data. The KAX ALL index and the JSE FTSE African All index on the other hand showed 

that momentum strategies produced significant returns and thus the momentum anomaly was 

prevalent for these indices.  

To finish the study an analysis was carried out to see if liquidity and size effect could explain the 

momentum anomaly returns. For the emerging indices these effects could not explain the 

momentum returns but for the S&P 500 index there were patterns of small firms and illiquid 

stocks contributing to the momentum returns and the KAX ALL index had patterns of large firms 

and liquid stocks adding to the momentum returns.  
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Introduction 
“Two efficient market theorists pass a $50 bill lying on the street.  They leave it untouched and 

congratulate each other on realizing that if it presented an opportunity for profit, someone would 

have already picked it up.” 

One of the cornerstones of modern financial theory is that the stock markets reflect the efficient 

market hypothesis (EMH). It is a highly discussed theory and many argue for and against its stand 

point. EMH means that stocks efficiently reflect all available information and it should not be 

possible to achieve excess returns to that of the market when purchasing or selling stocks. 

However there is an increasing amount of evidence on stock market anomalies which conflict with 

the EMH (Lakonishok & Levi (1982), Gultekin & Gultekin (1983) and Jegadeesh & Titman (1993)). 

Anomalies can be considered a “Deviation or departure from the normal or common order, form, 

or rule” (http://www.thefreedictionary.com). The presence of anomalies imply that, there is a 

pattern in returns, however, according to EMH past stock prices should not be able to predict 

future prices, i.e. stock prices should follow a random walk. This means that an anomaly being 

present is therefore a direct violation of EMH. Some of the most popular and researched 

anomalies include the calendar anomalies (day of the week and month of the year effect) and 

momentum effect and these are also the anomalies I focus on in my paper. The day of the week 

effect argues that distribution of stock returns is not the same for all days of the week. The most 

common finding in the literature is that the daily returns spike on a Friday and fall to a low on a 

Monday (French (1980)). The month of the year anomaly refers to the trend of stock returns to 

show systematic patterns in specific months of the year. A popular finding has been that the 

month of January displays significantly higher return than the rest of the months in the year (Roll 

(1983)). The last anomaly in my research is that of momentum and this anomaly entails 

constructing a zero cost investment strategy by buying stocks which have had high returns in the 

past 3 to 12 months and short selling stocks which have had low returns in the past 3 to 12 

months. The belief behind momentum effect is that stocks that have gone up (done well) in the 

past will continue to go up (do well) in the short-medium term and vice versa for stocks declining 

in price. As this momentum strategy only focuses on past prices it has the potential to be a direct 

violation of weak form efficiency if the anomaly exists.  

http://www.thefreedictionary.com/
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After anomalies have been researched and published they have a tendency to diminish or 

disappear (Zhang & Li (2006) on month of the year anomalies).  This could mean that as more 

research on anomalies is being published more information on these anomalies is becoming 

available to traders and investors. These traders may then act on the anomaly information and 

trade away any profit there is to be made making the market more efficient. Adding to this 

concept, I investigate if there are still anomalies present in developed markets and if the 

anomalies in these markets are perhaps fading away, could there then be evidence of the 

anomalies in the emerging market if practitioners have not yet started focusing on these markets. 

For the analysis of calendar effects I concentrate on the question of existence, as such, I will not 

delve much into why they exist. However, I will consider the effect of size and liquidity in an 

attempt to explain the momentum profits.  

 

In my paper, I investigate the 3 anomalies on 4 big market indices from all around the world 

including; USA (S&P 500), China (CSI 300), Denmark (KAX ALL) and South Africa (JSE FTSE African 

All). The reason behind choosing these indices is a mixture of including indices with large amounts 

of stocks as well as covering both developed and emerging markets in the study. 

The remainder of this paper is organised as follows: firstly I look into previous research and give an 

overview of what other authors have found within the area of my 3 chosen anomalies. I then go 

on to introduce my data, the reasons for choosing these particular indices as well as presenting 

the results for the econometric tests carried out on the data. The methodology is presented with a 

description of the regression models used for the calendar anomalies and also a description on 

how the momentum effect is to be carried out. Next I turn to the real heart of the paper, the 

analysis where results are showing signs that calendar anomalies for 3 out of 4 indices might be 

disappearing and a brief argument for the possible reasons behind calendar anomalies is added. 

The results of the momentum anomalies are also put forward and only 2 out of 4 indices shows 

signs on the anomaly being present. The analysis is finished off by evaluating if size and liquidity 

effect could be possible explanations for the momentum anomaly.  Lastly possible limitations to 

my research are brought forward followed by a conclusion on the whole analysis. 
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Literature Review 
What are market anomalies? When do they occur? Do they really exist? These are questions many 

researchers have attempted to answer and are still areas of active research. I give a review of the 

corner stone literature and take a closer look at what researchers have found through-out time 

regarding my 3 focus market anomalies: day of the week effect, month of the year effect and 

momentum effect. 

Day of the week effect 

One of the first studies on this anomaly was carried out by Fields (1931) and had its focus on the 

constituents on the Dow Jones Index. Fields found that there were differences between the mean 

return on Fridays and Mondays and these differences were statistically significant.  

However, Cross (1973), French (1980), Gibbons & Hess (1981) and Lakonishok & Levi (1982) are 

usually considered to be the real pioneers on the day of the week effect. These authors found 

evidence of the day of the week effect by analysing United Stated data and discovering that the 

average return on a Friday was high and the average return on a Monday was low (and sometimes 

negative).  

In particular French (1980) carried out his study on daily returns of the S&P 500 and had a sample 

period of 25 years from 1953-1977. His analysis showed that there was a weekend effect as 

returns from Friday to Monday were negative and especially the Monday returns had lower 

average returns than the whole testing period. He concluded his study with some advice; stock 

scheduled to be bought on a Thursday or Friday should be postponed until the Monday as well as 

stocks planned to be sold on a Monday should be sold instead on the preceding Friday.  

Gibbons & Hess (1981) set out to investigate if returns could vary according to what day of the 

week was considered. The researchers found that stocks have negative Monday returns and 

Treasury bills earn below average returns on Mondays. Gibbons & Hess (1981) investigated several 

reasons that could be causing the market anomaly but they found no plausible explanation.  

A year later Lakonishok & Levi (1982) published their findings on the day of the week effect and 

found evidence that Fridays produce high returns and Monday reflects lower returns. They went a 
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step further and examined if the delay between trading and settlement days and clearing delays 

(when paying by cheque) could be the cause of the anomaly. They found that by adjusting for 

these 2 factors the high Friday returns became lower and the low Monday returns were reduced 

by 17%. Despite these findings, the Friday (Monday) returns were not reduced (increased) enough 

to eliminate the day of the week effect overall.   

In 1985, Jaffe & Westerfield (1985) wanted to see if the weekend effect was present in the 

Japanese market, so they carried out a day of the week analysis and compared their results to the 

results on the S&P Index. The Japanese market demonstrated a negative return on a Tuesday 

instead of the low return normally found on a Monday.  Jaffe et al. (1985) discussed if this could 

be due to the fact that the Japanese market was ahead of the US market and therefore the 

negative return was moved by one day due to cross-correlation. Although they did believe to have 

found evidence of this, the verification of the cross-correlation was considered by the authors to 

be weak.  As a last measure to explain the day of the week effect in Japan, attention was turned to 

settlement procedures and measurement errors, but also these assessments did not explain the 

day of the week effect.  Further research by Solnik & Bousquet (1990) also showed verification of a 

negative Tuesday return (instead of Monday) with Paris Bourse data at the centre of the research. 

 That the negative or low return on a Monday could be due to bad news1 being released close to 

or at the close of Friday was an argument put forward by Damodaran (1989). Damodaran (1989) 

observed that the Friday news announcement did change the Monday return, by significantly 

reducing the negative return if there was no news announcement on a Friday. However, this 

significant change in Monday return was not large enough to explain the weekend effect as the 

Monday return remained more negative than other weekday returns.   

Lakonishok & Maberly (1990) took the investigation a bit further as they considered that trading 

volumes could be an explanation for the day of the week effect. Similar to other studies on the 

USA market, the authors found that there was negative return on Mondays and by concentrating 

on individual investors it became evident that there was a higher tendency to sell stocks on a 

Monday and that this selling pressure could be part of the cause of the day of the week effect .  

                                                             
1 Here bad news was considered to be related to earnings announcements and dividend announcements. 
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Dubois & Louvet (1996) used a larger selection of markets to test for the calendar anomalies. They 

found the lowest returns to be present on Mondays for the American, European and Hong Kong 

markets but for the Australian and Japanese market the lowest returns were visible on Tuesdays. 

An interesting result was discovered in their recent data set, where the day of the week effect 

seemed to disappear in America.  

The spotlight had mainly been on developed countries for analysis’ on the anomaly, but a more 

recent paper written by Ajayi, Mehdian and Perry (2004) shed some light on a group of emerging 

market countries. Exploring 11 Eastern European emerging markets, they found mixed results; 6 

out of the 11 markets examined had negative Monday returns where as the remaining 5 markets 

had positive Monday returns. The most important factor was that only 2 out of the 6 markets 

exhibiting negative Monday returns were statistically significant and only 1 of the markets with 

positive Monday returns turned out to be significant. With such conflicting results and little 

significant evidence, the authors concluded that there was no day of the week effect present in 

their emerging market data.  

Another interesting study was carried out by Ariss, Rezvanian & Mehdian (2011) who focused on 

the Gulf Cooperation Council market which includes 7 indices2. These markets started their trading 

day on a Saturday and ended on a Wednesday and therefore the typical Friday effect (where 

returns were higher for a Friday than the other days of the week) was instead called the 

Wednesday effect by the authors. The analysis showed that Wednesday revealed significantly 

higher returns than any other day of the week. Even thought the results were similar to previous 

research conducted on the western regions, the authors argued that the reason for the day of the 

week effect was not straight forward, because there was no short selling allowed and the 

settlement period in the Gulf Cooperation Council market was much shorter than in the western 

regions. So they concluded that the anomaly could be due to investor optimism and thereby a will 

to buy stocks just before the weekend.  

Rodriguez (2012) claimed to be one of the first to study Latin America stocks in terms of day of the 

week effect and found that 5 out of 6 countries had a day of the week effect where most countries 

had the lowest weekly return on a Monday. Only one country did not reveal any day of the week 

                                                             
2 The indices were from the following countries: Abu Dhabi, Bahrain, Kuwait, Muscat, Qatar, Saudi Arabia and Dubai. 
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effect. The findings also showed that volatility seemed to be higher on a Monday and lowest on 

Fridays thereby also displaying a day of the week effect. Lastly, Rodriguez (2012) considered a 

liquidity factor, where the same day of the week tests were run but only on the most liquid stocks. 

The results came back the same as previously, showing a clear picture of day of the week effect for 

the stocks. 

My paper adds to the literature by using the popular day of the week regression model (for 

example used by Ariss, Rezvanian & Mehdian (2011) and Rodriguez (2012)) and applying it to both 

developed and emerging market indices, where some of the indices (to the best of my knowledge) 

such as the KAX ALL index and CSI 300 index have not yet been explored.  

Month of the year effect 

In 1979 Rozeff & Kinney (1976) conducted a test of month of the year effect on the New York 

Stock exchange data and looked at the period from 1904-1974. The authors were some of the first 

to find that the month of January had a significantly higher return than the other months in the 

year as well as showing that February and June had the lowest returns of the year. A year later Dyl 

(1977) found similar results in the US market. Dyl (1977) argued that this could be due to the fact 

some firms/investors wanted to realize capital losses before the end of the year and deferred 

capital gains.  

1983 became a year where a lot of well known papers were published on month of the year 

effects by great researchers such as Gultekin & Gultekin (1983), Keim (1983) and Roll (1983). In 

their paper, Gultekin & Gultekin (1983) used data from 17 countries from around the world and 

carried out parametric and non-parametric tests, which both arrived at the same results. 13 out of 

the 17 tested countries illustrated seasonality and this was mostly visible at the beginning of each 

countries tax year. Most countries had their tax year starting in January, making this the month in 

the year with the highest return. Although Gultekin & Gultekin (1983) found that the United 

Kingdom had their highest monthly return in April, this was still consistent with the rest of the 

analysis as April was the month the United Kingdom’s tax year began.  

The month of January earned the highest returns compared to the other 11 months of the year in 

a research by Keim (1983). Using data from the US market, Keim (1983) also discovered that small 
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firms could be the reason for this high January return since small firms earned an above average 

return and that they had high risk adjusted returns which mostly occurred in the first week of 

trading in January.  

Roll (1983) found similar results and his main argument was that the higher returns in January 

could be due to the fact that investors wanted to realise their capital losses at the end of the year 

for tax purposes. This led to selling pressure in December and a decline in stock prices. In the New 

Year investors wanted to establish their positions again so they re-purchased the stocks in early 

January, pushing up prices and profiting with it. This process was especially dominant in the case 

of small cap firms according to Roll (1983). Both Ritter (1988) and Ritter & Chopra (1989) concur 

with the findings of Roll (1983) that there was a January effect and the rationale of this effect 

could be “parking the proceeds” of December selling (Ritter (1988) page 705) and reinvesting in 

January.  

A lot of analysis had been carried out on the US market but Aggarwal & Rivoli (1989) decided to 

shift the focus onto 4 emerging markets; Hong Kong, Singapore, Malaysia, and the Philippines. 

Over a period of 12 years the authors found verification that returns were higher for January and 

that the month of the year effect was present in all markets except for the Philippines emerging 

market.  

Examining 10 Asia Pacific markets and including the United Kingdom and US market as 

comparison, Ho (1990) assessed if there was any pattern within the returns of each month of the 

year. The outcome was 7 out of the 10 Asian markets illustrated higher than average returns for 

January. Inconsistent with other research Ho (1990) discovered that the tax loss selling hypothesis 

was only valid in 3 of the market data; Japan, Singapore and United Kingdom and could 

consequently not be verified as a possible reason for the month of the year effect.  

An interesting study by Choundhry (2001) revealed how the month of the year effect could be 

regarded before World War 1 by using data from the United Kingdom, USA and Germany. He 

found that not all months of the year produced the same returns and for the United Kingdom and 

the USA the highest return originated from January. Since the data was considered from before 

the War and the tax system was different back then, the tax loss selling argument could not be 

used for explaining the anomaly.  
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Mehdian & Perry (2002) explored 3 US equity indices and found that; firstly the US indices showed 

a positive and significantly higher return for the month of January before the year of 1987 and 

secondly, after 1987 the January returns were still higher than other months but it had lost its 

significance. Thereby Mehdian & Perry (2002) concluded that the month of the year effect faded 

after 1987.  

That same year Fountas & Segredakis (2002) widened the study on the anomaly by performing 

their investigation on 18 emerging markets. Remarkably they found that seasonality in monthly 

returns transpired in all markets except Chile, Greece, Korea, Taiwan and Turkey.   

Zhang & Li (2006) studied 3 Chinese indices because they wanted to look into these emerging 

market indices to see if the anomaly had been traded away due to all the research being published 

on anomalies or if the anomaly was still present. The main findings were that the negative returns 

almost always happened in September where as positive returns occurred in January, March and 

April. A peculiar observation made by Zhang & Li (2006) was that the month of the year effect 

faded (or in some instances vanished) when the authors exanimate sub samples of the data 

especially after 1997.  

Another paper arguing that January did not have higher returns than average was written by 

Giovanis (2009). Whilst testing 55 stock markets from all around the world he found no significant 

pattern to support the existence of the anomaly. Keong, Yat & Ling (2010) looked at 11 Asian 

markets over a 20 year period and saw that most markets did display a month of the year effect 

but the month with the highest return would vary dependent on which markets were focused on. 

Very few markets had the highest return of the year in January but rather in December.  

Marrett & Worthington (2011) observed the Australian market to see if the month of the year 

effect was present and found evidence that the return was higher than average for the market in 

April, July and December. Analysis of small cap stocks showed that the months with the higher 

than average returns were January, August and December.  

Ariss, Rezvanian & Mehdian (2011) also looked at the Gulf Cooperation Council and besides testing 

for the day of the week effect as discussed above, they also carried out a test on month of the 
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year effect. Their results differ from studies on Western markets in the sense that they find the 

anomaly to be present but the high returns are predominantly seen in the month of December. 

This paper will apply the most used month of the year regression model (for example used by 

Fountas & Segredakis (2002) and Ariss, Rezvanian & Mehdian (2011)) and relate the theory to both 

developed and emerging market indices. I will analyse data which also includes recent dates to 

add some new results to the literature for these indices. 

The momentum effect 

The last anomaly of my paper is the momentum effect and it is one of the most widely discussed 

and researched of all anomalies. To get an overview of the literature on momentum effect I start 

by stating the findings of DeBondt & Thaler (1985). They wanted to find out if there was 

overreaction to bad news in the market by using a momentum strategy which divided the stock 

into a winner and a looser portfolio. They showed that 36 months after portfolio formation the 

looser portfolio would outperform the winner portfolio. The authors argued that the 

outperformance by the looser portfolio could be due to overreaction to bad news.  

Chopra, Lakonishok, & Ritter (1992) came up with similar results of long term reversal where 

looser portfolios outperform prior period winner portfolios. The researchers concluded that the 

beta of the looser portfolio should be higher than the beta for the winner portfolio to give 

explanation for the higher returns, but even after adjusting for size and the beta effect there was 

still evidence of overreaction.  

Jegadeesh & Titman (1993) studied the effects of buying winner portfolio and selling looser 

portfolio. They were some of the first to turn the spotlight on a medium term profit strategy which 

proposed to buy winner stocks (stocks with the highest returns over the past 3 to 12 months) and 

sell looser stocks (stocks with the lowest returns over the past 3 to 12 months). In their sample 

period of 1965 to 1989 they found that the strategies could generate up to 12.01% annual return 

(when the look back period was 6 months and holding period was also 6 months). Some criticism 

of the paper was the possible existence of data snooping. As a consequence, Jegadeesh & Titman 

(2001) published a paper containing out of sample tests using the additional years from 1990-1998 
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for the same strategies and the results they found were consistent with those previously 

published.  

Chan, Jegadeesh & Lakonishok (1996) considered a few of the US markets and found that past 

returns and past earnings surprises could on their own predict future returns but they found no 

evidence that market risk, size or value effect could say anything about future returns.  

Rouwenhorst (1998) contributed to the literature by examining 12 European countries in contrast 

to most other studies which had been carried out on US data. Using the method by Jegadeesh & 

Titman (1993) the author uncovered that the internationally diversified winner portfolio 

outperformed the loser portfolio by 1% a month. Conrad & Kaul (1998) came up with another way 

to perform momentum strategies by looking at the cross-sectional variation in mean return. They 

concluded that by applying their method on medium term momentum strategies they saw they 

could make a significant profit.  

Hong & Stein (1999) looked at a group of traders they called news watchers and found that news 

on prices spread slowly and therefore the news watchers under reacted to news in the short run. 

But in the longer run momentum traders would arbitrage this under reaction away and instead 

created overreaction in the long run. Thus, momentum traders could make a profit by taking 

advantage of the under reaction caused by following trends.  

Another approach by Moskowitz and Grinblatt (1999) was to focus on industries and carry out 

tests in the period 1963-1995 on US data. This investigation observed that abnormal returns could 

be made by buying stock from previous winning industries and selling stock from past loosing 

industries. This profit was consistent even after adjusting for risk factors such as size effect, value 

effect and so on.   

Grundy and Martin (2001) also studied US stock data by applying the technique by Jegadeesh & 

Titman (1993). The results were that the momentum effect was found to be stable in all sub 

periods after 1926 but the Fama-French 3 factor model could not explain the momentum returns. 

It was also concluded that neither industry effect nor cross sectional variation in returns could be 

the explanatory factor for the profits made by momentum strategies.  
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Griffin, Ji and Martin (2003) selected a large sample size of 39 countries to evaluate momentum 

effect. They focused the main arguments of their study on whether inflation, term spread and 

other macro economic variables could explain the momentum profits but found no such evidence. 

Lastly the authors discovered that there was a reversal in profits shortly after the investment 

period. Furthermore, in the long run these profits may even become negative.  

Blitz & Van Vliet (2008) put an interesting twist to their study by testing across asset classes to see 

if momentum effect was present. They widened their analysis to 12 asset classes within the period 

of 1986-2007 and found that momentum strategies showed a return which was high and 

unaffected by transaction cost, market exposure and Fama-French factors (size and value).  

In 2009 a very famous and popular article was published by Faber (2009). He used a simple moving 

average momentum strategy where he would buy the index when the price closes above the 10 

month moving average but sell the index if it closes lower than the moving average. This is a type 

of market timing strategy where he used the following indices to cover various asset classes; S&P 

500, MSCI EAFE (foreign stocks), 10-year Treasuries (US bonds), GSCI (commodities) and NAREIT 

(real estate). When he applied the timing strategy on the different indices and compared them to 

the normal buy and hold return he found that the timing strategy showed slightly higher returns 

and also significantly lower volatility numbers. He finished of his study by applying the timing 

strategy to all the asset classes by using an equal weighted approach. These results were 

consistent with his previous findings.  

The last research on this anomaly is provided by Bettman, Sault & von Reibnitz (2010) where they 

carried out an in depth study of the Australian market over the time horizon from 1996 to 2008. 

Firstly they applied the Jegadeesh & Titman (1993) method and their data exhibited significantly 

positive profits for this momentum effect. However, after applying a 52 week high momentum 

strategy based on a method by George and Hwang (2004), the authors no longer encountered 

significantly positive profits as the looser portfolios negative returns eliminated the positive 

returns by the winner portfolio. They also divided their stocks into two samples, one consisting of 

only liquid stocks and the other of the most illiquid stocks. By using the 52 week high momentum 

strategy on these two samples the researchers found that the liquid sample produced positive 

returns where as the illiquid sample returned negative momentum strategy profits. This was 
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slightly contradictory to other research as illiquid stocks were (and are) hypothesised to create 

higher returns than liquid stock. The authors’ final analysis took liquidity and transaction cost into 

account in the 52 week high momentum strategy by accounting for bid-ask prices and trading 

volume. The results after applying these restrictions were no longer significant and the study could 

therefore conclude that transaction cost and liquidity outweighed the returns of momentum in 

Australia. 

My paper adds to the literature by using the most widely applied method by Jegadeesh & Titman 

(1993) to test for momentum effect and relating it (to the best of my knowledge) to not yet 

discussed indices such as the KAX ALL index and JSE FTSE Africa All index. By considering data sets 

which include recent data I hope to add new and valuable results to the literature. 

Summary of literature review 

Based on the literature, the day of the week, month of the year and the momentum effect 

anomaly have been proven to exist. For day of the week effect various countries showed signs of 

different days having a higher than average return but which day this was could vary from country 

to country. Also, factors such as trading volume, settlement days and liquidity could not 

conclusively explain this anomaly.  

Month of the year effect showed a similar outcome because there was a consistent month of the 

year effect through-out the literature and which month had the highest return could vary 

depending on which countries were in focus. The arguments put forward for what caused this 

anomaly was also debated (this could be for example tax-loss selling at the end of the year) but 

the conclusions were incompatible with each other as some researchers found evidence both for 

and against these arguments. Looking at the most recent research, there was evidence in the 

literature that the month of the year effect could be fading and may in time diminish all together.  

The anomaly momentum effect showed significant proof of existence. Not even data mining, 

behavioural patterns or risk can be definite in describing the reasons why this anomaly should 

exist. Data mining was eliminated with the out of sample tests discussed above by Jegadeesh & 

Titman (1993, 2001). Behavioural patterns and risk are discussed above as well and from the 

different research I have been through in the literature review, it is evident that factors such as 
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size effect, value effect, market exposure, risk factors and industry sectors cannot be certain 

arguments for the visible momentum profit. Although it seems that by including bid-ask prices and 

volume to account for transaction cost and liquidity, one could find that momentum returns are 

no longer significant.  
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Data description and statistical analysis 
In this section I briefly discuss the data I have used, along with preliminary tests performed on the 

data before/after running the actual anomaly tests. I have used a combination of Excel and Cran-R 

to do all the analysis. 

Data 

For this study I have focused on 4 main indices and their constituents. For the calendar anomalies 

the actual indices are applied where as for the momentum effect the constituents of the indices 

are used as well as daily trading volume and market value. Table 1 shows a table of the indices 

used and their time horizons3: 

Table 1 

Overview of indices used and their respective time horizons 

Description Index Time 

USA index S&P 500 04/01/1950 - 14/03/2013 

Chinese index CSI 300 11/04/2005 - 14/03/2013 

Danish index KAX ALL 02/01/1996 - 14/03/2013 

African index JSE FTSE Africa All 03/07/1995 - 14/03/2013 

 

The Indices data is collected from Thomson Financial DataStream Database and I have used the 

daily closing prices (mid prices) for each index in their respective domestic currency. I have used 

daily returns for the analysis and they were calculated using the formula below: 

Rit = ln (
    

      
) 

Where Rit is the stock index daily return on day t and Pi,t and Pi,t-1 are the daily closing prices for 

index i on day t and day t-1 respectively. 

 

 

                                                             
3 For the momentum analysis the constituents list were available from 1990-2013 for all indices and these will be the 
years used for that analysis only. 
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Table 2 

Descriptive statistics for daily returns for the 4 indices valid in this study 

  S&P 500 CSI 300 KAX ALL JSE FTSE Africa All 

Minimum -22.90% -9.70% -10.58% -12.63% 

Maximum 10.96% 8.93% 8.20% 7.27% 

Median 0.05% 0.09% 0.08% 0.08% 

Mean 0.03% 0.05% 0.04% 0.05% 

Standard deviation 0.98% 1.89% 1.11% 1.27% 

Skewness -1.03 -0.37 -0.43 -0.47 

Kurtosis 27.70 2.82 5.98 6.09 

Observations 15901 1984 4309 4427 

 

Considering Table 2, I can observe that for all 4 indices the average daily return seems to be 

positive and very much in line with each other as the mean only spans from 0.03% to 0.05%. The 

emerging markets (China and Africa) seem to have the highest average return both exhibiting 

0.05% on average for their particular sample periods. One reason for this could be due to their 

slightly higher volatility (shown as standard deviation). The US displays the lowest average daily 

return; this index also reports the lowest volatility of 0.98%. 

It is also interesting to consider the maximum and minimum daily returns as these tells us that 

there has been days with extreme returns both on the downside and upside. Here the US is the 

index with the highest extreme return but also the index with the biggest loss of all the indices. 

The highest return of 10.96% for the US occurred on the 13th of October 2008 which is known to 

be the day with the biggest jump in both percentage and points for the S&P 500 index. The 

increase happened due to the US government’s announcement to support the weakened financial 

system. The lowest return of -22.90% happened on the 19th of October 1987 and is known to the 

worlds as Black Monday.   

It is also important to consider why these 4 indices were chosen for my study. One reason was 

that the indices had to have a good number of stocks available4. The second reason was to include 

indices with long time horizons so the sample sizes would not be too small. The last reason was to 

                                                             
4 This was especially important for the momentum analysis where I divide the constituents into deciles and therefore 
the number of constituents had to be semi large for the results to be representative. 
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represent various markets such as developed (US and Denmark) and emerging market (China and 

Africa) indices. 

Statistical tests 

As per the literature, I use regression analysis (see next section for details) to investigate the 

existence of calendar anomalies. In order to make correct inferences from the results, it is critical 

to perform the following basic econometric test: 1) test for stationarity using Augmented Dickey-

Fuller test 2) test for serial correlation and 3) heteroskedasticity test.  

 

A unit root test is effectively a method of testing whether a time series is stationary or not. It is 

important to conduct a unit root test in order to avoid spurious regressions and hence making 

incorrect conclusions from statistical analysis. Using the Augmented Dickey-Fuller unit root test, 

the H0 is that there is no stationary and thereby the P value has to be less than 0.05 (5% 

significance level) for me to reject the Ho of no stationary. As shown in Table A in the Appendix the 

P values are all significantly below 0.05 and I can therefore reject the Ho of no stationarity, hence 

my data is stationary.  

 

The second test is for serial correlation, also known as autocorrelation. This is when the errors in a 

dataset are correlated with each other. The presence of serial correlation in my dataset can also 

lead to making wrong conclusions from the regression results which is clearly undesirable. I used 

the Durbin Watson test to check for the presence of serial correlation. This is done for the 

regression model for both day of the week and month of the year effects. The regression models 

were run for various time periods (described in the Methodology section) and I test for serial 

correlation of the errors for all regressions. However, the Durbin Watson results will only be 

presented for the full time period as the results for all time periods resulted in a similar 

conclusion. Using the Durbin Watson test, a statistic of 2 (or just around 2) would indicate that 

there is no serial correlation. For the Durbin Watson results for the full time period of day of the 

week effect see Table B in Appendix and for the Durbin Watson results for the full time period of 

month of the year effect see Table C in Appendix. An examination of the test results in Table B and 

C indicates that all the Durbin Watson statistics are very close to 2 and I can conclude that the 

time series data is free of serial correlation.  
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The third and final test is for heteroscedasticity which is a term used to describe time series data 

with residuals with varying variance. It is desired that the time series exhibits equal variance, also 

known as homoscedasticity. I used the popular method called Breusch Pagan’s test to evaluate the 

p values and insignificant p values (above a 5% level) will determine that heteroscedasticity is not 

a problem for my data. This method is again employed on the errors of regression models for day 

of the week effect and also for the regression models for month of the year effect. As discussed 

above I will only present the results of the Breusch Pagan’s test for the 2 anomaly regression 

models with the full time period, even though these regressions are run for various time periods, 

because the Breusch Pagan’s test results show similar conclusions for all the time periods. The 

results are presented in Table D and Table E in the Appendix. For the day of the week effect I find 

that heteroscedasticity is present in the KAX ALL index only. For month of the year effect, both the 

S&P 500 and CSI 300 show heteroscedasticity patterns. To correct for this heteroscedasticity the 

robust standard errors (also known as White-corrected standard errors) are calculated and used 

instead of the original errors to calculate new t-stats and p values for the coefficients in the 

various regressions that showed signs of heteroscedasticity. These new t-stats and p values can 

now correctly be used to draw conclusions from the regression outputs. Table F in the Appendix 

shows an example of how the t-stats and p values for the regression of day of the week effect has 

changed. Table G in the Appendix shows a similar example for the month of the year effect 

regression. The results of the actual regression model will be discussed in depth in the Analysis 

part of this paper.  
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Methodology 
The efficient market hypothesis (EMH) states that stock prices follow a random walk and that all 

information is already incorporated into the stock price. Therefore I should not be able to find any 

patterns within my data for my calendar anomalies nor should I be able to find that by applying a 

momentum strategy that stocks have a pattern, such as winner stocks continuing to increase in 

price and loosing stocks continuing to fall in price and thereby creating a profit making 

opportunity. My research tests if these anomalies are present and if they can possibly create a 

profit and thus contradict the EMH. 

Day of the week effect 

For the day of the week effect I am using the time series regression model below (Ariss, Rezvanian 

& Mehdian (2011)) which includes 5 dummy variables, one for each day of the week: 

Rit = α1iD1i + α2iD2i + α3iD3i + α4iD4i + α5iD5i + εti                                   (1) 

Rit= the daily return on index i as described earlier in the data section 

D1i – D5i = dummy variables for each day of the week 

α1i – α5i = the regression coefficients are average daily stock returns for Monday - Friday   

εti = random error term  

There is no intercept in the model estimation and this is done deliberately to avoid the dummy 

variable trap5. For any index, if day t is a Monday then D1i takes on the value of 1, but if it is not a 

Monday D1i takes on the value of 0. If day t is a Tuesday then D2i takes on the value of 1 or 

otherwise 0 and so on for the remaining days of the week. The coefficients are estimated by 

running the regression and for there to be a day of the week effect the αti has to be significantly 

positive/negative or significantly higher/lower than the other estimated coefficients for the other 

                                                             
5 The dummy variable trap occurs when there is perfect multicollinearity between the dummy variables and the 
constant term. When the dummy variable trap occurs the independent variables will no longer be independent of 
each other. We therefore have to either drop one dummy variable or remove the constant term from the regression 
model. 
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days of the week. So for example a Monday effect would return a α1i which is either significantly 

negative or significantly lower than the coefficients for the rest of the week. 

Month of the year effect 

To test for month of the year effect a time series regression model is used which is similar to the 

one used to analyse day of the week effect. The equation is as follows6: 

Rit = α1iM1i + α2iM2i + …… + α11iM11i + α12iM12i + εti                        (2) 

Rit= the daily return on index i as described earlier in the data section 

M1i – M12i = dummy variables for each month of the year 

α1i – α12i = the regression coefficients are average monthly stock returns for January- December 

εti = random error term  

Similar to the method used for the day of the week effect, there is no intercept included in the 

regression model to escape the dummy variable trap. If month t is the month of January then M1i 

is assigned the value of 1 otherwise M1i will take on the value of 0. If month t is February then M2i 

will be the value of 1 or otherwise it will be 0 and so on for the other months of the year. By 

running the regression I get estimates for the coefficients and if there is a month of the year effect 

present in my specified indices then the αti has to be significantly positive/negative or significantly 

higher/lower than the other estimated coefficients for the remainder of the months of the year. If 

there is to be a January effect, as the literature review argued, then the α1i has to be significantly 

positive and/or significantly higher than the other coefficients for the rest of the year. 

For both the day of the week and month of the year effect I show if an anomaly was present over 

4 different time horizons. These periods are as follows: the full sample period of each index, the 

period 1950-1995, the period 1996 to 2004 and the period 2005 to 2013. If the individual index 

has data within any of these 4 horizons the 2 anomaly regressions will be carried out within these 

time periods. For example, the S&P 500 index has enough data to have the 2 regression models 

run for each time period where as the CSI 300 only has enough data to have the 2 regression 

                                                             
6 The month of the year time series regression is also taken from Ariss, Rezvanian & Mehdian (2011). 
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models tested for the newest time period of 2005 to 2013 (which in this case also is its own full 

sample period). 

Momentum effect 

To implement the momentum strategy I consider the relative strength strategy (RSS) proposed by 

Jegadeesh & Titman (1993). To construct the RSS I rank all the constituent stocks in an index at the 

end of each month based on their past J months return into deciles (where J takes on the value of 

3, 6, 9 and 12 months). The return in the formation period (J) used to rank the stock is the rate of 

change during the last J period. The stocks are assigned into deciles in descending order, where 

the top decile portfolio is called the “Winner” with the best performance and the bottom decile is 

named the “Loser” portfolio with the worst performance. The portfolios are equally weighted thus 

making the returns equally weighted as well. The loser portfolio and winner portfolio are then 

held for K months (where K is the holding period and is equal to 3, 6, 9 and 12 months).   

I have decided to use a RSS with overlapping holdings periods, where the overlapping occurs on a 

monthly basis. As explained in Jegadeesh & Titman (1983) this will increases the power of the 

strategy as well as my sample size increases. By this is meant that at “any given month t, the 

strategies hold a series of portfolios that are selected in the current month as well as in the 

previous K - 1 months” (Jegadeesh & Titman (1983)). An example would be that for a RSS with J=3 

and K=3, then the winner and loser portfolio would be formed at the end of March based on the 

past returns from January to March and then held for another 3 months. A second portfolio would 

then be formed at the end of April based on the past returns from February to April and held for 

another 3 months. And so on for the third portfolio.    

I implement a one month lag period between the formation period and the holding period as this 

has become a very conventional way of testing the momentum effect in the literature. The lag 

argument dates back to Jegadeesh & Titman (1993) who also used a lag period between their 

formation period and their holdings period. They argued that “we avoid some of the bid-ask 

spread, price pressure, and lagged reaction effects” (Jegadeesh & Titman (1993) page 68) by using 

this lag period. Thus once I have allocated the stocks based on their J month’s formation period 

returns into the 10 deciles I then wait for one month before I hold the stocks for their subsequent 

K months of holding period. 
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The returns from the momentum strategy shows if it is true that stocks that have gone up (done 

well) in the past will continue to go up in the short-medium run and vice versa for decreasing 

stock. I only consider the winner and loser portfolio as the momentum strategy states that the 

winner portfolio should be able to outperform the loser portfolio for the same combination of J 

and K periods. Another aspect of this momentum strategy is that we should be able to make a 

zero cost investment strategy where we sell the worst performing decile and at the same time use 

the proceeds to buy the best performing decile and gain the net return on the two investments. 

Therefore I buy the winner portfolio and sell the loser portfolio and thus my RSS profit looks as 

follows: 

Profit momentum = Winner portfolio return (W) – Loser portfolio return (L) 

The loser portfolio must have the same J and K as the winner portfolio it is compared to. 

An important factor to avoid is in-sample-testing as this could make my results non-reflective of 

reality. This is why I consider out-of-sample-testing and I do so by splitting my data set into 3 

samples, a full time period and two sub-periods. I will employ RSS with numerous J and K months 

(J and K being equal to 3, 6, 9 and 12 months) on the various samples and compare the results of 

the different RSS for these samples. 

Avoiding survivorship bias in my data is almost impossible as the constituents of the indices are 

based on the constituents present on the date of data collection. This could have the potential to 

skew my results slightly higher than what would occur in reality. Since this is a bias in most 

research it is very difficult to solve and therefore I must bear this in mind as a limitation to my 

results. 
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Analysis 
This section goes through the various results that I have found using my data and methods 

describe in the methodology. First, I consider the 2 calendar anomalies and then turn to the 

momentum effect.   

Calendar effects 

In this analysis a year starts from 1st January and ends on 31st December. For the day of the week 

and month of the year effect the regressions were run for 4 time horizons. Notice that not all 

indices have available prices for all time periods. The time periods are as follows:  

- Full time period (this varies from index to index and includes all the available data for each 

index. For example for the S&P 500 the full time period is from 1950-2013 where as the CSI 

300 has a full time period from 2005-2013) 

- Period 1 (1950 - 1995) 

- Period 2 (1996 – 2004) 

- Period 3 (2005 – 2013) 

Day of the week effect results 

Day of the week effect has through the literature proven to be a consistent anomaly with most 

countries showing a high return on Thursday and Friday and a negative or very low average return 

on a Monday. Some researchers found this anomaly to have faded away over the years but 

majority are supporters of the day of the week anomaly. Let us consider the results I found to see 

if this is consistent with the discussed literature.  

S&P 500 index day of the week effect 

Table 3 below shows the results from implementing the day of the week anomaly regression 

(equation 1) for the S&P 500 index. The coefficients are shown for each day of the week and 

reflect the average return of that particular day for the given time period.  
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Table 3: Day-of-the-week effect regression results for S&P 500 

The table shows the results from implementing the day of the week anomaly regression (equation 1) for the S&P 500 

index. The coefficients are shown for each day of the week and reflect the average return of that particular day for the 

given time period. 

  Full Period Period 1 Period 2 Period 3 

Monday 
-0.000711*** -0.001012*** 0.000536 -0.000294 

(-3.41) (-4.64) (0.96) (-0.37) 

Tuesday 
0.000351** 0.000239 0.000608 0.000790 

(2.05) (1.45) (1.18) (1.12) 

Wednesday 
0.000735*** 0.000967*** 0.000305 0.000041 

(4.48) (5.93) (0.64) (0.06) 

Thursday 
0.000351** 0.000430*** 0.000230 0.000141 

(2.12) (2.75) (0.46) (0.20 

Friday 
0.000652*** 0.000886*** 0.000251 -0.000104 

(4.18) (5.65) (0.5) (-0.19) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

The full time period for the S&P 500 index returns some interesting results. Monday has the 

lowest return of the week and it is significantly negative at the 1% level. Wednesday has the 

highest return of the week with an average return of 0.0735% and Friday has the second highest 

return with an average of 0.0652%. These 2 high returns are also significant at the 1% level and 

the high return on a Friday is consistent with the literature on day of the week effect. The S&P 500 

index full time period shows sign of an anomaly as it seems to display very low returns on a 

Monday and higher returns on a Friday. The anomaly leads me to conclude that it could be 

beneficial to sell stocks on a Friday with high returns and then repurchase these on a Monday 

where returns and prices are low.  

Period 1 (1950-1995) reflects similar results to that of the full sample period. Monday has the 

lowest and even more negative return and is significant at the 1% level. Wednesday is yet again 

the day of the week with the highest return and Friday is a close runner up. Therefore, period 1 

showed that an anomaly is present and the day of the week effect is strong with Monday being 

the lowest and Wednesday and Friday the highest returning days of the week.  
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The results for period 2 (1996-2004) are inconclusive; Tuesday now returns the highest average of 

the week closely followed by Monday. Thursday and Friday have the lowest returns of the week 

but none of the 5 coefficients are significant and I can thereby not draw any conclusions for period 

2.  

In Period 3 (2005-2013), both Monday and Friday return negative averages and Tuesday is now the 

day of the week with the highest average return. Notice that all 5 days of the week have 

insignificant values. The time periods show a possible change in the pattern in the day of the week 

effect as the day with the highest return changed from being a Wednesday and Friday (period 1) 

to a Tuesday (period 2 and period 3). The results in table 3 show that, the day of the week effect 

which is present in the full time period is mainly driven by the sub-period results from period 1. 

Only in period 1 can we find a day of the week effect which is consistent with the full time period 

as well as being significant. This could be evidence that the earlier years (period 1) has an anomaly 

present but the more recent years (period 2 and period 3) are no longer portraying signs of this 

calendar anomaly. In conclusion, my results show that there used to be day of the week anomaly 

present in the S&P 500 index but this has faded away in recent periods.  

The S&P 500 index results are quite consistent with the literature. For example consider 

Lakonishok & Levi (1982) where they also consider the S&P 500 data. They found that there was a 

Monday (lowest return) and Friday (highest return) effect but that for periods after 1974 this 

anomaly faded away. My results are also similar to the findings of Dubois & Louvet (1996). The 

authors also found that the American market had a day of the week effect where Monday had the 

lowest return and Wednesday and Friday had the highest. Although by looking at their sub-period 

of 1985 to 1992, this day of the week effect became insignificant which means that the anomaly 

faded away after 1985. 

CSI 300 index day of the week effect 

For the CSI 300 index, the results are slightly less than the S&P 500 index because the Chinese 

index has a smaller sample size. The full time period for the CSI 300 is equal to Period 3 because 

the data available is from 2005-2013. The results of the day of the week regression (equation 1) 

are presented in table 4. 
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Table 4: Day-of-the-week effect regression results for CSI 300 

The table shows the results from implementing the day of the week anomaly regression (equation 1) for the CSI 300 

index. The coefficients are shown for each day of the week and reflect the average return of that particular day for the 

given time period 

  Full Period 

Monday 
0.002004* 

(1.76) 

Tuesday 
-0.001328 

(-1.49) 

Wednesday 
0.00156 

(1.63) 

Thursday 
-0.000981 

(-1.10) 

Friday 
0.001129 

(1.35) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

The day of the week which has the highest return turns out to be Monday. Monday has an average 

return of 0.2004% and this coefficient is significant at the 10% level. The lowest and negative 

returns appear on a Tuesday and Thursday but these low returns are not significant. Wednesday 

has the second highest return of the week but this return is not significant. Practitioners might 

have been able to take advantage of these results in the Chinese index by selling on a Monday (or 

Wednesday) at a high price and repurchasing on a Tuesday (or Thursday). But as the returns for 

Tuesday and Thursday are insignificant we cannot with certainty argue the success of this action. 

All in all there seems to be a day of the week effect in the CSI 300 index for the full time period as 

Monday has significantly higher average returns than the remainder of the days in the week.  

The literature also reflects a day of the week effect for the Chinese market. Dubois & Louvet 

(1996) considered the Hong Kong stock exchange and found that Monday had the lowest return 

and Friday the highest. These results are slightly dissimilar to my results for the CSI 300 where I 

found that the highest return of the week happened on Mondays. The variation from Dubois & 

Louvet (1996) could be caused by the fact that they looked at time periods (1985-1992) which are 
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different from mine or that they are considered a different data set. Another paper focusing on 

the Chinese market was written by Ong (2006). He looked at 2 different types of Chinese shares 

from 1990 to 2002 and found that the one share type had a negative Monday effect whilst the 

other had a negative Tuesday effect. The negative Tuesday effect could have been consistent with 

my results for the CSI 300 index however,  my negative Tuesday return of -0.1328% is insignificant. 

Thus the variations from my results to this paper could again be due to different time frames and 

different methodology. 

KAX ALL index day of the week effect 

Table 5 reveals the results for the KAX ALL index on the day of the week effect. Looking at the full 

time period Friday is the day of the week which has the highest average return and this return is 

also significant at the 1% level reflecting a potential day of the week effect.  

 

Table 5: Day-of-the-week effect regression results for KAX ALL 

The table shows the results from implementing the day of the week anomaly regression (equation 1) for the KAX ALL 

index. The coefficients are shown for each day of the week and reflect the average return of that particular day for the 

given time period. 

  Full Period Period 2 Period 3 

Monday 
0.000362 0.000106 0.000645 

(0.85) (0.22) (0.89) 

Tuesday 
0.000107 0.000151 0.000058 

(0.30) (0.33) (0.10) 

Wednesday 
0.000358 0.000377 0.000337 

(0.94) (0.85) (0.53) 

Thursday 
0.000023 0.000440 -0.000429 

(0.06) (0.97) (-0.71) 

Friday 
0.000914*** 0.001092*** 0.000716 

(2.62) (2.61) (1.25) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 
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Monday is the day of the week with the second highest return where as Thursday displays the 

lowest average return of the whole week. However, since only Friday’s return is significant the 

anomaly for the full time period only shows a day of the week effect for Friday.  

Period 2 imitates much the same as the full time period. Here only Friday shows a significant 

average return and this return is once more the highest return for the week. Though Thursday’s 

return is insignificant it has yet again the lowest weekly return.   

Even though period 3 shows similar results to period 2, where Friday boasts of  the highest weekly 

return and Thursday has the weeks gloomiest return, none of the coefficients are significant and I 

cannot draw much conclusion from period 3. The earlier period 2 from 1996 to 2004 is very much 

in line with the results from the full sample period while period 3’s outcome is insignificant and 

thereby non-conclusive. This indicates that even though there is a day of the week effect in the 

whole sample period with Friday having the highest return of the week, this is pushed forward by 

the earlier period 2. In more recent times the anomaly effect has disappeared as period 3 from 

2005 to 2013 shows no sign thereof. For the case of the KAX ALL index, practitioners could have 

taken advantage of the published literature on day of the week anomalies and put this into 

practice by trading on the anomalous information and thus resulting in the disappearance of the 

anomaly in the more recent sample period of period 3. Just as the S&P 500 index showed signs of 

a fading anomaly over time, the KAX ALL index has its day of the week effect weakened after 2005.  

It is harder to compare the results of the KAX ALL index to the literature as not much research has 

yet focused on the Danish index. Dubois & Louvet (1996) did however focus on some European 

countries which could be a comparison to the Danish index. The authors found that Germany, 

United Kingdom, France and Switzerland had a day of the week effect and for Germany and 

Switzerland this day occurred on a Friday which is consistent with the results from my analysis for 

the KAX ALL index full time period. Only the German index showed that the anomaly disappeared 

after 1985 which is similar to the KAX ALL index showing signs of the anomaly disappearing after 

2005. 

JSE FTSE Africa All index day of the week effect 

Lastly I turn to the analysis of JSE FTSE African ALL index on day of the week effect.  The outcome 

of the anomaly regression (equation 1) is shown in table 6. 
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Table 6: Day-of-the-week effect regression results for JSE FTSE African All 

The table shows the results from implementing the day of the week anomaly regression (equation 1) for the JSE FTSE 

Africa All index. The coefficients are shown for each day of the week and reflect the average return of that particular 

day for the given time period. 

  Full Period Period 2 Period 3 

Monday 
0.000891** 0.000952* 0.000819 

(1.95) (1.68) (1.11) 

Tuesday 
0.000354 0.000598 0.000070 

(0.83) (1.02) (0.11) 

Wednesday 
0.000465 0.000057 0.000936 

(1.08) (0.10) (1.42) 

Thursday 
0.000649 0.000302 0.001046 

(1.52) (0.56) (1.54) 

Friday 
0.000052 0.000111 -0.000017 

(0.13) (0.22) (-0.03) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

Observing the full time period for the African index, a day of the week effect is present and it is 

reflected in the Monday return being the highest of the week with an average of 0.0891%. As well 

as being the highest average of the week it is in addition the only return which is significant for the 

full time period. Friday provides the lowest return of the week but this return is insignificant and 

consequently I cannot be drawn any conclusions from Fridays return.  

Turning to period 2, I find outcomes similar to the full time period for this index. The Monday 

average is again the highest for the week as well as being the only coefficient with a significant 

average at the 10% level. The lowest return is seen on a Wednesday providing a return of 

0.0057%.  

None of the days in Period 3 showed significant coefficients. As a result, even though Friday has a 

very negative return compared to the other days of the week and Thursday has the highest weekly 

return, it cannot be concluded that there is an anomaly present in the African index in period 3. It 

is evident that there is a pattern in the early period 2 which is reflected in the full time period. 

Both these periods show significant signs of Monday’s returns outperforming the remainder of the 
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week. But then in more current years (period 3), it loses its significant coefficients and the days of 

the week no longer shows any signs of a day of the week effect and thereby no anomaly exist in 

recent years.  

Compared to the literature, a lot of research has been done on emerging markets but it is hard to 

find another study which has focused their attention on the JSE FTSE All Africa index as in this 

study. However, I can make a comparison to the literature on emerging markets overall. Alagidede 

& Panagiotidis (2006) find that for the Ghana stock exchange data, there is a day of the week 

effect where Monday has the lowest return of the week and Friday the highest. This result differs 

from mine in the sense that I found that the JSE FTSE All Africa index had its highest return on a 

Monday. This variation in results could be due to the fact that Alagidede & Panagiotidis (2006) 

used a different model to estimate their coefficients as well as using a different index from me. 

The interesting comparison between our 2 studies is that the authors also find that the anomaly 

evaporate in more recent dataset.  

Discussion of day of the week effect 

Considering the outcome of this day of the week analysis there is a twofold conclusion to be 

made. This is because the results show that there is a day of the week effect for all indices for their 

full time periods but at the same time these anomalies seemed to have been mainly driven by 

earlier years and more recent years no longer have an anomaly present. 

For the developed indices such as S&P 500 and KAX ALL there was a day of the week effect for 

their full time periods where Friday demonstrated higher than average returns (though for the 

S&P 500 the Friday return was the second highest of the week). The S&P 500 further displayed a 

significant Monday effect where this return was lower than the other averages for the week. The 

emerging indices such as the CSI 300 and JSE FTSE Africa All had an anomaly present in the full 

time period results showing that Monday has the highest significant return of the week. I find it 

important to highlight the disappearance of anomalies in the S&P 500 index, KAX ALL index and 

the JSE FTSE African All index. Even though there was an anomaly present in the full sample period 

for these 3 indices, this anomaly was driven by the earlier time periods. Subsequently the current 

time period 3 shows that the anomaly has disappeared in the present time and practitioners may 

in reality have taken advantage of the anomalous information available.  
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A lot of researchers have tried to find reasons for this day of the week effect in many markets but 

most have not found a definite answer. Due to time and space limitations I will not go into depth 

on these issues but only briefly mention a few arguments here. One reason put forward for day of 

the week effect is the short selling hypothesis (Aris, Rezvanian & Mehdian (2011)). According to 

this hypothesis short sellers try to terminate their short positions before the weekend by buying 

back the stocks. This increases demand and leads to higher returns on a Friday. The short sellers 

then try to gain back their positions on a Monday and hence create an increase in supply and in 

that way generate lower returns for Monday. The high Friday return and low Monday return could  

explain some of the day of the week effect for the S&P 500 and the KAX ALL index. But for the 

emerging indices where Monday had the highest return of the week this explanation does not 

hold. Another argument brought forward tries to explain the low returns on a Monday due to 

lower liquidity and lower available information (Bildik (2004)). Due to this lack of available 

information and low liquidity on a Monday, it could make investors more reluctant to buy on a 

Monday and thereby keeping demand low and thus returns low on a Monday. This argument 

could again support the evidence of low Monday returns on the S&P 500 index but when it comes 

to the other 3 indices which I have investigated no such trend is present. In fact indices such as CSI 

300 and JSE FTSE Africa All showed significant signs of Monday being the day of the week with the 

highest returns. It is therefore hard to validate that this argument can be used to explain the 

anomaly.  

Some may argue that emerging markets are very illiquid which could give rise to higher returns to 

compensate for this illiquidity factor. In my analysis I found that the highest returns for the full 

time period of the indices were; S&P 500 had 0.0735% (Wednesday), CSI 300 had 0.2004% 

(Monday), KAX ALL ha 0.0914% (Friday) and JSE FTSE Africa All had 0.0891% (Monday). The returns 

of the emerging indices of China and Africa are not extremely higher than the returns of the 

developed countries. The illiquidity factor could be pushing up the returns for the emerging 

markets but at least in my results they are not too extreme. Therefore I cannot with certainty say 

that illiquidity plays or does not play a factor in the final results.  

In total, I have found that for 3 out of the 4 indices, there is a clear sign that this anomaly is fading 

away in more recent times.  
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Month of the year effect results 

Browsing through the published literature on month of the year effect the evidence points 

towards the anomaly being present in most countries but the month with the highest or lowest 

returns does vary. Some authors did find that the anomaly was less prevalent in more recent 

years. The most common result in the western countries is that January is the month with the 

highest return where as June mostly has the lowest return of the year. Newer papers focus on 

emerging markets and start to find evidence of higher return in December. Let us now concentrate 

on the results on my 4 indices and see if any new information can be drawn from them. 

S&P 500 index month of the year effect 

Firstly, I look into the results from the S&P 500 index based on the month of the year regression 

(equation 2) which is presented below in table 7. The coefficients are shown for each month of the 

year and reflect the average return of that particular month for the given time period.  

Considering the full time period the S&P 500 index returns a lot of significant coefficients. In total 

6 out of 12 months are significant at or below the 10% level. December is the month of the year 

with the highest return of 0.0777% followed by the second highest return of 0.0699% in 

November and both are significant; December at the 1% level and November at the 5% level. An 

interesting outcome can be seen by focusing on the lowest return levels of the year. These take 

place in September and the second lowest return of the year is shown in the month of February. 

The interesting part is that none of these 2 low returns are significant and I am therefore not able 

to draw any definite conclusions from these negative coefficients. According to previous literature 

it is common to find that January is the best performing month of the year, but my data shows 

that even though January has a significant coefficient (at the 5% level) it is only ranked the 5th best 

performing month out of the total 12 months. The conclusion of the full time period is that there 

is an anomaly present in the sense that December and November have higher returns than any 

other months of the year.   

Moving on to period 1 the analysis is somewhat the same as for the full time period. December is 

still the best performing month of the year strongly followed by November and these 2 months of 

the year show consistently significant coefficients similar to the full time period returns. Once 

again the worst performing month of the year is September and the second lowest return in 
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period 1 takes place in June but these 2 coefficients cannot be used to draw an explicit conclusion 

as they are not statistically significant at any level.  

 

Table 7: Month-of-the-year effect regression results for S&P 500 

The table shows the results from implementing the month of the year anomaly regression (equation 2) for the S&P 

500 index. The coefficients are shown for month of the year and reflect the average return of that particular month 

for the given time period. 

  Full Period Period 1 Period 2 Period 3 

January 
0.000504** 0.000658** 0.000586 -0.000346 

(1.99) (2.53) (0.73) (-0.40) 

February 
-0.000084 0.000042 -0.000311 -0.000257 

(-0.35) (0.17) (-0.43) (-0.30) 

March 
0.00053** 0.000434** 0.000605 0.001035 

(2.18) (1.98) (0.73) (1.06) 

April 
0.000683*** 0.000555** 0.000890 0.001254 

(2.78) (2.25) (1.05) (1.56) 

May 
0.000032 0.000045 0.000502 -0.000422 

(0.13) (0.17) (0.70) (-0.48) 

June 
-0.000040 0.000000 0.000517 -0.000825 

(-0.17) (0.00) (0.82) (-0.95) 

July 
0.000414* 0.000587** -0.000530 0.000760 

(1.71) (2.49) (-0.63) (0.91) 

August 
-0.000052 0.000132 -0.000851 -0.000111 

(-0.20) (0.53) (-1.05) (-0.11) 

September 
-0.000309 -0.000333 -0.000420 0.000243 

(-1.06) (-1.23) (-0.45) (0.20) 

October 
0.000261 0.000127 0.001287 -0.000341 

(0.68) (0.32) (1.38) (-0.22) 

November 
0.000699** 0.000681** 0.001579** -0.000125 

(2.30) (2.32) (2.36) (-0.09) 

December 
0.000777*** 0.000815*** 0.000722 0.000638 

(3.20) (3.37) (1.07) (0.62) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 
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The performance shifts when I take a look at period 2. In this time period the highest return of the 

year is to be found in the month of November. This return of 0.1579% is significant but it is also 

the only month of the year for the whole of period 2 which is significant. So even when October 

comes up with the second highest return of the year and August followed by July are the most 

negative returning months of the year I cannot conclude much from these 3 coefficients as they 

are non-significant. 

The last period included in the month of the year analysis for the S&P 500 index is period 3. This 

very current time period once again shifts the performance of the different months compared to 

the other time periods. April portrays the highest coefficient of the year and June the most 

negative but none of these points are significant. In fact none of the returns for any month of the 

year in period 3 are significant. These results remind me of the analysis on day of the week effect 

from the S&P 500 index where the significance level seems to disappear in more current times. 

Also for the month of the year effect analysis for S&P 500 index it is evidence that period 1 is very 

much in line with the results on the full time period. But as we enter more current time periods 

such as period 2 and period 3 the significance level disappears for the coefficients and we can no 

longer with confidence say that there is an anomaly present. The anomaly that seems to be 

evident in the full time period can thus be said to be driven by period 1 but in recent times (after 

1996) this anomaly fades away.  

Literature on month of the year effect has been widely discussed and early studies tended to focus 

on the US market. The investigation by Keim (1983) also narrowed in on the US market and found 

a month of the year effect but contrary to my results this month of the year effect occurred in 

January. The discrepancy in our outcome could be due to Keim (1983) using early data from 1963-

1979 and in addition Keim looked at a different index to the S&P 500. In 2002 Mehdian & Perry 

(2002) found results similar to my findings as well as implementing the same methodology. They 

discovered that, by looking at 3 US Indices that the month of the year effect faded away after 1987 

which is similar to my results of the anomaly on the S&P 500 index which disappearing after 1996. 
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CSI 300 index month of the year effect 

Table 8 presents the results for the month of the year effect for CSI 300 index. The time period 

used for the CSI 300 is its full time period as this is equal to period 3 and there is not enough data 

to be used for period 1 and period 2.  

 

Table 8: Month-of-the-year effect regression results for CSI 300 

The table shows the results from implementing the month of the year anomaly regression (equation 2) for the CSI 300 

index. The coefficients are shown for month of the year and reflect the average return of that particular month for the 

given time period. 

  Full Period 

January 
0.001202 

(0.78) 

February 
0.002133 

(1.27) 

March 
-0.000371 

(-0.28) 

April 
0.002063 

(1.34) 

May 
-0.000225 

(-0.15) 

June 
-0.001463 

(-0.88) 

July 
0.001778 

(1.32) 

August 
-0.001537 

(-1.04) 

September 
0.000222 

(0.15) 

October 
-0.000185 

(-0.13) 

November 
-0.000214 

(-0.14) 

December 
0.002436** 

(2.01) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 
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For the CSI 300 index the month of the year with the highest performance is December with a 

return of 0.2436% for its full time period of 2005-2013. This high return is very significant at the 

5% level. The month of February also portrays a high return and is ranked 2 out of 12 but this 

coefficient is not significant at all. August comes up as the lowest performing month of the year 

with a negative average return of -0.1537% followed by the negative outcome of -0.1463% for 

June. Regrettably there is no trace of statistical significance in any of the 2 worst performing 

months either. There is no proof of any of the coefficients for the months of the year effect being 

significant apart from the month of December. It might have been argued that practitioners could 

have been able to make a profit from the market by selling CSI 300 stocks in December at a high 

price as well as buying CSI 300 stocks in August at a low price. Except for the fact that the return 

for the month of August is insignificant and therefore we cannot make any such conclusions for 

this month.  

All things considered it is reasonable to say that there is a month of the year effect present in the 

CSI 300 index data where December has an above average return compared to the rest of the 

year.  

Comparing my results to the literature I consider the paper by Keong, Yat & Ling (2010) as they 

also inspect the Chinese market. They find there is a month of the year effect but here the highest 

returns incurs in March and April which is inconsistent with my findings of December being the 

highest returning month. The variation in outcome implies that studies with differing time periods 

and dissimilar methodology can show different month of the year effects because Keong, Yat & 

Ling (2010) have used a different model from me and consider the time period of 1995-2009. 

KAX ALL index month of the year effect  

Table 9 discloses the analysis of the KAX ALL index month of the year effect from equation 2. At 

first glance the full time period results are consistent with the literature as January has the highest 

return of the year as well as being significant at the 5% level. The second best performing month is 

December and this month also displays a significant coefficient. However these are the only 2 

months out of the whole year which are significant so even when September and October display 

the worst and also negative performance of the year we cannot say that there is a month of the 
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year effect for these bad performing months. Consequently the KAX ALL full time period illustrates 

a month of the year effect where January followed by December has higher than average returns.  

 

Table 9: Month-of-the-year effect regression results for KAX ALL 

The table shows the results from implementing the month of the year anomaly regression (equation 2) for the KAX 

ALL index. The coefficients are shown for month of the year and reflect the average return of that particular month for 

the given time period. 

  Full Period Period 2 Period 3 

January 
0.001175** 0.001474** 0.000877 

(2.21) (2.29) (1.03) 

February 
0.000434 0.000039 0.000829 

(0.88) (0.06) (1.05) 

March 
0.000365 0.000526 0.000195 

(0.71) (0.76) (0.25) 

April 
0.000956 0.000298 0.001707* 

(1.52) (0.36) (1.75) 

May 
0.000539 0.000778 0.000265 

(0.90) (1.27) (0.25) 

June 
-0.000061 0.000422 -0.000589 

(-0.11) (0.69) (-0.62) 

July 
0.000635 0.000291 0.001032 

(1.25) (0.42) (1.38) 

August 
-0.000006 0.000142 -0.000169 

(-0.01) (0.21) (-0.18) 

September 
-0.000847 -0.001124 -0.000534 

(-1.30) (-1.28) (-0.55) 

October 
-0.000068 0.000748 -0.001001 

(-0.08) (0.90) (-0.69) 

November 
0.000104 0.000427 -0.000252 

(0.18) (0.77) (-0.23) 

December 
0.001082** 0.001208* 0.000942 

(2.21) (1.83) (1.28) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 
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Period 2 represents comparable outcome to the full time period. Once again we see that January 

is the best performing month of the year with a return of 0.1474% as well as being significant (5% 

level of significance). December is the second best month of the year according to performance 

level but the coefficient has experienced a drop in significance level from being 5% in the full time 

period to now being at the 10% significance level for period 2. September and February have the 

most negative returns but these months are not significant at all. The anomaly of month of the 

year effect consequently seems to be at hand with January and December exhibiting higher than 

average returns.  

In period 3, the months with the best and worst performances are dramatically changed compared 

to the other 2 time periods. April now exhibits the best performance of the year but this month is 

only significant at the 10% level. The worst performing month is now October with its negative 

return of -0.1001% but October’s coefficient is not significant. Indeed 11 of the 12 monthly 

coefficients are insignificant. This indicates (similar to the results for the S&P500 index) that period 

3 is showing signs that the month of the year effect is thinning out in more recent time periods 

(after 2005). The hypothesis that practitioners could have taken advantage of research on 

anomalies and used this to trade away the month of the year effect in more recent times, could be 

somewhat prevalent in the KAX ALL index data. This is because the results for the full time period 

seems to be driven purely by the older dates from period 2 where as in more current times (period 

3) this anomaly is no longer as strong as previously. As a result practitioners could have learnt a lot 

from the results of period 2 and used this information to trade away or diminish anomalies in 

period 3. Thus evidence points towards the fact that anomalies are disappearing in the Danish 

index after 2005.  

In the literature on month of the year effect it has been shown that there is a tendency to find a 

January effect. This is consistent with my results for the KAX ALL index for its full time period. 

These results are also in line with Gultekin & Gultekin (1983) analysis on the Danish market 

because the authors also found that a Danish index had its highest monthly return in January. My 

analysis has added to this by including more recent time periods and found that the anomaly fades 

away after 2005. 
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JSE FTSE African All index month of the year effect 

It is then interesting to see what I can find from the analysis on the JSE FTSE African All index. This 

analysis output is shown in table 10. The full time period for the African index illustrates that the 

best month of the year in regards to returns is December. This higher than average return is 

0.1375% and this return is significant at the 5% level. Although this is the only significantly return 

for the whole full time period. April produces the second best performance of the year and June 

and September gives us the lowest returns. I can only with certainty judge the significant values 

and hence there is a month of the year effect for the African index in the full time period reflected 

by a higher than average return for the month of December.  

Moving on to period 2 the results change slightly. Now the highest return is to be found in the 

month of January and the second highest is present in the month of December and both 

coefficients are significant at the 10% level. The lowest return can now be found in July but the 

second lowest return is still present in the month of September. While only the 2 best performing 

months are significant I can conclude that there is an anomaly present when considering January 

and December outperforming the other months of the year.  

Period 3 once more alters the performance previously noted. March now demonstrates the higher 

than average return and December comes in second place. On the lower scale, the most negative 

return is found in the month of June and second from bottom comes January’s return. Bearing 

these outcomes in mind, the attention-grabbing detail is that none of the coefficients are 

significant for the whole of period 3. This is analogous to the results of current time periods for the 

S&P 500 and KAX ALL indices where it was stated that in more recent time periods the anomaly of 

month of the year effect seemed to disappear all together or diminish drastically. The 

disappearance of the anomaly is also visible for the JSE FTSE Africa All index from the time period 

of 2005 and beyond 
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Table 10: Month-of-the-year effect regression results for JSE FTSE Africa All 

The table shows the results from implementing the month of the year anomaly regression (equation 2) for the JSE 

FTSE Africa All index. The coefficients are shown for month of the year and reflect the average return of that particular 

month for the given time period. 

  Full Period Period 2 Period 3 

January 
0.000907 0.001589* 0.000226 

(1.43) (1.73) (0.26) 

February 
0.000394 0.000428 0.00036 

(0.67) (0.61) (0.38) 

March 
0.000555 -0.00023 0.001379 

(0.89) (-0.29) (1.42) 

April 
0.001043 0.001334 0.000708 

(1.50) (1.30) (0.77) 

May 
0.00024 -0.000157 0.000693 

(0.37) (-0.20) (0.66) 

June 
-0.000311 -0.000224 -0.000406 

(-0.48) (-0.29) (-0.37) 

July 
0.000131 -0.000409 0.00082 

(0.25) (-0.61) (0.96) 

August 
0.000048 -0.000264 0.000431 

(0.07) (-0.30) (0.41) 

September 
-0.000071 -0.000358 0.000285 

(-0.10) (-0.38) (0.25) 

October 
0.000962 0.001061 0.000836 

(1.16) (0.95) (0.66) 

November 
0.000546 0.000626 0.000448 

(0.87) (0.91) (0.40) 

December 
0.001375** 0.001574* 0.001126 

(2.08) (1.82) (1.10) 
I estimate the regressions with robust standard errors to correct for heteroscedasticity. The regression coefficients are presented 

with a * to indicate its significance level. The corresponding t-statistics are presented in the parentheses. * t stat  > 1.65 (10% level),  

** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

Just as I discussed for day of the week effect, the best fitting literature to compare my African 

index results to is that completed by Alagidede & Panagiotidis (2006). At first glance an interesting 

similarity is that the authors find that April is the highest performing month of the year and in the 

full time period for the FTSE JSE Africa All index I find that April is the second highest performing 
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month of the year. So there could be a tendency to have an April effect in common. Except it is 

quickly visible that the April return for the JSE FTSE African All return is not significant and 

therefore we cannot conclude that there is an April effect for my index. The difference in result 

could be attributed to the use of different method and market index. But as discussed with day of 

the week effect, the key take away is that when emphasis is put onto only more recent time 

periods both our analysis find that the anomaly disappears. 

Discussion of month of the year effect 

My results from the month of the year analysis leads me to believe that yes there is evidence of 

anomalies fading in more recent times and this is more noticeable in the developed indices. This is 

observable as there seems to be a month of the year effect for the developed indices (S&P 500 

and KAX ALL) for their full time period but this anomaly appears to be driven by earlier time 

periods and in recent time this anomaly diminishes or disappears all together. For the S&P 500 

index the month of the year effect was represented by the highest returns being allocated to the 

months of December and November, where as for the KAX ALL index the month of the year effect 

was present in the sense that January and December return a higher than average return. But as 

already discussed; the anomaly faded away after 1996 for the S&P 500 index and the anomaly 

diminished after 2005 for the KAX ALL index.  

There is mixed evidence when it comes to the question of whether practitioners have taken 

advantage of the anomaly information when it comes to emerging markets. With the JSE FTSE 

African All index there is an anomaly present in the full time period as December describes the 

highest significant return of the year. This anomaly evidence is clearly reflective of the early time 

period results of period 2 and the anomaly disappears completely in the recent time period 3. 

Thus there could be evidence that practitioners have taken advantage of anomalies in this 

emerging market index. I find a slightly difference outcome in the Chinese index. Here the sample 

size is substantially smaller and we only have the full time period (equal to period 3) to consider. 

The CSI 300 index mirrors evidence of an anomaly being present as December has the significantly 

highest return of the year. This would point towards that practitioners have not yet turned their 

attention to the CSI 300 index and efficiently traded away this anomaly.    
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Illiquidity is argued by some researchers to be the reason why especially emerging markets can 

depict higher returns. This could mean that some of the month of the year effects could be due to 

this illiquidity factor especially in the case of the CSI 300 index where the anomaly still seems to be 

present even in more recent time periods. In the month of the year analysis I found that the 

highest returns considered in the full time periods were; S&P 500 had 0.0777% (December), CSI 

300 had 0.2436% (December), KAX ALL had 0.1175% (January) and JSE FTSE Africa All had 0.1375% 

(December). The Chinese and African emerging market index returns do not appear to be 

significantly higher than the returns considered for the developed indices. Thereby (as with the 

day of the week effect) this illiquidity argument is not extreme in my data but it is uncertain how 

much effect the liquidity in reality has on the returns.  

Researchers have looked into what kind of arguments could be put forward to explain the month 

of the year effect and I give a small discussion of some of these but due to space and time 

limitations I will not delve into this very much. The two main reasons given in the literature (even 

though not all researchers agree these are effectively proven) for month of the year effect is the 

tax selling hypotheses and information hypotheses (Keim (1983) & Maghyereh (2003)). The tax 

loss selling hypothesis argues that investor’s sell their loosing stocks at the end of the tax year to 

realise the capital gain loses to reduce their payable tax. This indicates that investors sell their 

loosing stocks in December and induce a selling pressure at the same time. Then in January the 

investors re-purchase their stocks to regain their portfolios and this increases demand and prices 

in January, creating what is known as the January effect. This January effect implies that returns 

are higher in January than other months. This may not be the best explanation for the results that 

I have found. In 3 out of 4 indices for the full time periods the best performing month of the year 

is December and not January. The only index showing a January effect is the KAX ALL index for its 

full time period so subsequently this anomaly explanation may only efficiently be able to explain 

the KAX ALL index results.  

The second argument mostly used in the literature is that of the information hypothesis. This 

hypothesis argues that many firms release new information in the beginning of each fiscal year 

and this normally falls in the month of January and as a result this creates higher returns in 

January. As 3 out of my 4 chosen indices have their highest monthly returns in December (for their 
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full time period) this information hypothesis does not seem to be a good fit as an explanation. 

However the KAX ALL index (full time period) has its month of the year effect present in January 

and could therefore be in line with the information hypothesis.  

Sub conclusion of Calendar effect 

One could argue that the anomalies present due to the calendar effects (both day of the week and 

month of the year) have not been traded away by practitioners due to too high transaction costs. 

By this I mean that practitioners might have seen there was an opportunity to make profits when 

trading on the anomaly information except these profits could be eaten away by the transaction 

costs practitioners would incur when trading on these anomalies. However as both the day of the 

week and month of the year effect are disappearing in more recent time periods this argument is a 

little inconclusive.  

Overall there was a calendar effect for all 4 indices for their full time period. Nevertheless a crucial  

result showed that in recent times this anomaly faded away or diminished significantly. The 

evidence thereby pointed towards that the full time period anomaly was driven by early time 

periods and the more recent time periods showed that the anomaly was vanishing and might 

completely disappear in the future. Only the smaller sample size from the CSI 300 index still 

showed signs of an anomaly being present. It could be a possibility that if more data was available 

for the CSI 300 index that the anomaly would also fade and disappear in the future. It could 

therefore be a focus point of further investigation to see if this anomaly is still present when more 

data is available to use. 

Momentum effect: 

The final analysis will be carried out on the momentum effect. It has been seen in the literature to 

be a consistent anomaly with the possibility to earn good profits when implemented on various 

markets. I therefore test this anomaly on the constituents of my 4 indices previously used and see 

what results I find.  

For each index I use 3 time periods to implement the momentum zero cost investment strategy 

and these are: 
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- Full time period (1990-2013) 

- P1 (1990-2000) 

- P2 (2001-2013) 

Table 11 exhibits the average monthly returns from the portfolio strategies implemented on the 

different K and J periods for each index. For each strategy combination of J and K periods Table 11 

lists the results for the winner portfolio, the loser portfolio, the return from buying the winner 

portfolio and short selling the loser portfolio (W-L) and the t-statistic of this return. In Table 11 

Panels A, B, C and D show these momentum returns for S&P 500, CSI 300, KAX ALL and JSE FTSE 

African All indices. 

Table 11 

Each panel shows the average monthly return for the relative strength strategy for the constituents of each index. 

 

3 6 9 12 3 6 9 12 3 6 9 12

Winner 3.89% 8.02% 12.33% 15.31% 5.96% 13.26% 20.22% 26.74% 2.18% 4.38% 6.89% 8.73%

Loser 2.29% 5.10% 7.30% 10.23% 3.83% 8.54% 12.61% 16.84% 1.28% 3.22% 4.60% 6.18%

W - L 1.60% 2.92% 5.03% 5.08% 2.13% 4.72% 7.60% 9.90% 0.91% 1.16% 2.29% 2.54%

T-statistic 1.69* 2.58*** 3.9*** 3.55*** 1.06 1.96** 2.77*** 3.25*** 0.51 0.54 0.94 0.94

Winner 4.65% 9.22% 13.09% 15.54% 7.79% 15.57% 22.97% 29.16% 2.47% 4.57% 6.81% 8.48%

Loser 2.33% 4.52% 6.76% 10.41% 3.56% 7.79% 11.47% 16.99% 1.84% 3.06% 4.34% 6.87%

W - L 2.33% 4.70% 6.33% 5.13% 4.23% 7.78% 11.50% 12.17% 0.63% 1.52% 2.46% 1.62%

T-statistic 2.06** 3.64*** 4.42*** 3.29*** 1.76* 2.84*** 3.78*** 3.67*** 0.29 0.62 0.91 0.55

Winner 4.77% 8.49% 11.56% 13.93% 8.06% 15.81% 22.41% 27.81% 2.15% 3.64% 5.70% 8.37%

Loser 1.97% 3.95% 6.89% 10.60% 3.32% 6.89% 11.71% 17.66% 1.18% 2.28% 4.56% 7.53%

W - L 2.80% 4.54% 4.67% 3.33% 4.75% 8.92% 10.70% 10.15% 0.97% 1.35% 1.14% 0.84%

T-statistic 2.17** 3.17*** 2.99*** 1.98** 1.73* 2.93*** 3.23*** 2.85*** 0.4 0.5 0.39 0.26

Winner 3.81% 6.98% 9.99% 12.49% 7.17% 14.27% 20.20% 24.76% 1.48% 3.06% 5.71% 8.90%

Loser 1.68% 4.39% 7.53% 10.82% 2.85% 7.24% 12.47% 17.80% 1.03% 3.29% 6.10% 8.17%

W - L 2.13% 2.59% 2.47% 1.67% 4.32% 7.04% 7.73% 6.96% 0.45% -0.22% -0.39% 0.73%

T-statistic 1.49 1.66* 1.47 0.93 1.42 2.12** 2.17** 1.83* 0.16 -0.08 -0.12 0.22

3

6

9

12

Panel A: S&P 500 index

Formation 

period (J)
Portfolio

Full period: 1990-2013: Holding period (K) P1: 1990-2000: Holding period (K) P2: 2001-2013: Holding period (K)
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3 6 9 12 3 6 9 12 3 6 9 12

Winner 2.17% 4.42% 6.60% 8.74% 2.55% 4.90% 7.63% 11.46% 2.34% 5.05% 7.64% 9.64%

Loser 1.39% 2.52% 4.17% 7.41% 1.47% 3.59% 6.70% 10.27% 1.40% 2.58% 4.15% 7.75%

W - L 0.78% 1.90% 2.42% 1.32% 1.08% 1.31% 0.93% 1.19% 0.94% 2.47% 3.49% 1.89%

T-statistic 1.07 2.56*** 3.22*** 1.74* 0.56 0.65 0.45 0.55 0.78 1.99** 2.75*** 1.46

Winner 2.28% 4.77% 6.85% 8.24% 2.01% 4.57% 8.07% 11.89% 3.15% 6.50% 8.66% 9.86%

Loser 0.98% 2.06% 4.89% 8.23% 0.25% 2.16% 7.21% 10.23% 1.95% 3.31% 5.85% 10.05%

W - L 1.30% 2.71% 1.96% 0.01% 1.76% 2.40% 0.86% 1.65% 1.20% 3.19% 2.81% -0.19%

T-statistic 1.26 2.58*** 1.85* 0.01 0.64 0.85 0.29 0.54 0.7 1.82* 1.57 -0.1

Winner 2.81% 5.27% 7.24% 9.28% 2.16% 6.65% 11.38% 16.49% 4.09% 6.35% 7.72% 9.37%

Loser 1.84% 3.61% 6.57% 10.07% 2.51% 6.13% 10.60% 15.63% 2.43% 4.27% 7.37% 10.76%

W - L 0.97% 1.66% 0.67% -0.79% -0.35% 0.52% 0.78% 0.86% 1.67% 2.08% 0.35% -1.39%

T-statistic 0.77 1.29 0.51 -0.60 -0.1 0.15 0.22 0.23 0.79 0.97 0.16 -0.62

Winner 3.10% 5.40% 6.66% 8.39% 3.92% 8.72% 12.01% 15.86% 3.50% 5.47% 6.66% 8.85%

Loser 2.40% 4.56% 7.74% 11.13% 3.57% 7.24% 13.82% 20.06% 2.83% 5.05% 7.56% 10.68%

W - L 0.70% 0.84% -1.08% -2.74% 0.35% 1.48% -1.81% -4.20% 0.68% 0.42% -0.90% -1.82%

T-statistic 0.48 0.57 -0.72 -1.8* 0.09 0.37 -0.44 -0.98 0.28 0.17 -0.35 -0.7

3

6

9

12

Panel B: CSI 300 index

Formation 

period (J)
Portfolio

Full period: 1990-2013: Holding period (K) P1: 1990-2000: Holding period (K) P2: 2001-2013: Holding period (K)

3 6 9 12 3 6 9 12 3 6 9 12

Winner 2.63% 4.42% 5.64% 6.65% 2.91% 5.36% 7.21% 8.90% 2.83% 5.68% 9.26% 13.00%

Loser -2.11% -4.52% -6.73% -7.79% 0.07% -0.17% -0.45% 0.08% -6.49% -9.47% -12.99% -13.62%

W - L 4.74% 8.94% 12.38% 14.44% 2.84% 5.53% 7.66% 8.82% 9.31% 15.14% 22.25% 26.62%

T-statistic 4.83*** 9.11*** 12.61*** 14.72*** 2.09*** 3.98*** 5.37*** 6.04*** 2.39*** 3.89*** 5.72*** 6.84***

Winner 3.01% 5.89% 7.93% 8.02% 2.99% 6.20% 8.80% 9.28% 4.84% 10.53% 15.18% 18.98%

Loser -2.63% -5.26% -7.65% -8.15% 0.18% -0.09% -0.06% 1.47% -5.46% -9.36% -13.43% -12.30%

W - L 5.64% 11.14% 15.58% 16.17% 2.82% 6.29% 8.86% 7.81% 10.30% 19.89% 28.60% 31.28%

T-statistic 4.2*** 8.3*** 11.6*** 12.05*** 1.47 3.2*** 4.4*** 3.78*** 2.12*** 4.1*** 5.9*** 6.45***

Winner 3.55% 6.64% 8.34% 8.92% 3.08% 6.31% 7.96% 8.48% 6.94% 12.91% 18.19% 23.21%

Loser -2.45% -5.14% -6.02% -6.13% 0.35% -0.06% 1.20% 3.04% -5.08% -8.36% -7.03% -4.13%

W - L 6.00% 11.77% 14.35% 15.05% 2.73% 6.36% 6.76% 5.44% 12.02% 21.27% 25.22% 27.34%

T-statistic 3.81*** 7.48*** 9.11*** 9.56*** 1.16 2.64*** 2.74*** 2.15*** 2.34*** 4.15*** 4.92*** 5.33***

Winner 3.47% 5.62% 6.80% 6.84% 2.91% 5.07% 6.20% 6.09% 7.15% 13.15% 18.65% 23.23%

Loser -2.48% -4.42% -6.02% -6.08% 0.55% 1.15% 1.87% 4.57% -5.16% -5.49% -4.40% -2.77%

W - L 5.95% 10.04% 12.82% 12.91% 2.36% 3.93% 4.33% 1.52% 12.31% 18.65% 23.05% 26.00%

T-statistic 3.27*** 5.52*** 7.05*** 7.1*** 0.87 1.41 1.52 0.52 2.08*** 3.15*** 3.89*** 4.39***

3

6

9

12

Panel C: KAX ALL index

Formation 

period (J)
Portfolio

Full period: 1990-2013: Holding period (K) P1: 1990-2000: Holding period (K) P2: 2001-2013: Holding period (K)
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As described in the methodology section the W – L portfolio shows the return of the zero cost investment strategy.  These 

strategies are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into deciles 

based on their J months return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

portfolios are equally weighted. The portfolios are then held for K periods. The zero cost investment strategy is carried out by 

holding the winner portfolio and selling the loser portfolio and possibly gaining a W-L return. The t-statistics are calculated as the 

average return divided by the standard error. * t stat  > 1.65 (10% level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

S&P 500 index momentum effect 

I consider Panel A first, which shows the momentum results for the S&P 500 index. Looking at the 

full time period from 1990-2013 there is a total of 13 out of 16 zero cost investment strategies 

which are significant. All of these take place when the look back period J is either 3, 6 or 9 months 

and only one W-L return is significant when J is 12 months. None of the strategies where J=12 are 

significant under the 5% level, which means that, increasing the look back period from 9 to 12 

months makes the W-L returns of the zero cost investment strategy insignificant. The overall best 

portfolio strategy is when the look back period is 6 months and holding period is 9 months which 

yield an average monthly return of 6.33%. The worst performing strategy is when J=K=3 which 

only returns 1.60%. In the 16 strategies analyzed the winner portfolio always obtained a greater 

return than the loser portfolio but overall both still reveal a positive return. My results also 

indicate that the winner and loser returns increases with the increase in length of the holding 

3 6 9 12 3 6 9 12 3 6 9 12

Winner 6.66% 11.24% 16.54% 20.87% 5.67% 9.99% 16.20% 20.36% 7.49% 12.40% 17.21% 22.40%

Loser 0.64% 2.25% 3.37% 6.43% -0.35% 0.92% 1.33% 4.87% 1.43% 3.57% 5.30% 8.19%

W - L 6.02% 8.99% 13.17% 14.44% 6.03% 9.06% 14.87% 15.50% 6.06% 8.84% 11.91% 14.21%

T-statistic 6.36*** 7.95*** 10.21*** 10.09*** 3*** 3.77*** 5.42*** 5.09*** 3.38*** 4.12*** 4.87*** 5.24***

Winner 6.82% 12.72% 18.40% 22.89% 7.22% 14.40% 20.86% 25.24% 6.34% 11.20% 16.61% 21.67%

Loser 0.55% 1.53% 3.37% 6.31% -0.61% -0.15% 0.96% 4.65% 1.42% 2.98% 5.41% 8.43%

W - L 6.27% 11.19% 15.02% 16.58% 7.83% 14.54% 19.90% 20.60% 4.93% 8.22% 11.19% 13.24%

T-statistic 5.54*** 8.67*** 10.5*** 10.63*** 3.26*** 5.3*** 6.54*** 6.21*** 2.3** 3.36*** 4.13*** 4.48***

Winner 7.34% 13.06% 18.18% 23.04% 8.26% 14.75% 20.05% 25.08% 6.25% 11.51% 16.68% 21.93%

Loser 0.52% 2.53% 5.62% 8.67% -0.08% 2.20% 6.11% 10.49% 0.66% 2.70% 5.33% 8.64%

W - L 6.82% 10.53% 12.56% 14.37% 8.34% 12.55% 13.94% 14.59% 5.59% 8.80% 11.35% 13.29%

T-statistic 5.29*** 7.36*** 8.05*** 8.56*** 3.04*** 4.13*** 4.21*** 4.09*** 2.29** 3.25*** 3.84*** 4.18***

Winner 7.00% 12.55% 17.55% 22.72% 7.42% 14.00% 19.37% 25.25% 6.15% 10.99% 16.21% 21.77%

Loser 1.28% 3.66% 5.86% 8.83% 1.20% 4.15% 7.19% 11.82% 1.01% 3.08% 5.52% 8.16%

W - L 5.72% 8.90% 11.69% 13.89% 6.23% 9.85% 12.18% 13.44% 5.14% 7.91% 10.69% 13.61%

T-statistic 3.99*** 5.7*** 6.97*** 7.77*** 2.05** 2.97*** 3.42*** 3.53*** 1.89* 2.68*** 3.36*** 4.01***

3

6

9

12

Panel D: JSE FTSE Africa All index

Formation 

period (J)
Portfolio

Full period: 1990-2013: Holding period (K) P1: 1990-2000: Holding period (K) P2: 2001-2013: Holding period (K)
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period. For example the return to winners with a look back period of 6 months increases from 

4.65% for a holding period of 3 months to 15.54% for a holding period of 12 months. There is no 

similar pattern when there is an increase in length in the look back period. For the full time period 

there seems to be an anomaly present when it comes to momentum effect for most combinations 

of J and K periods, except for when the look back period is 12 months. 

For P1 (1990-2000) in Panel A, there are a total of 14 W-L returns which are significant. The best 

performing strategy from P1 is similar to that of the full time period, as the look back period is 6 

months but the holding period is 12 months (instead of 9 months) and shows a return of 12.17%. 

The worst performing strategy has J=K=3 and displays a profit of 2.13%. Overall the 16 

combinations of J and K showed positive W-L returns but all looser portfolios still maintained a 

positive return as well. P1 shows similar signs to that of the full time period when I look at the 

increase in length of the holding period. By this is meant that all loser and winner portfolios 

display a higher and higher return when the length of the holding period increases just as they did 

in the full time period. There is no such pattern when considering the increase of the look back 

period. Hence it can be concluded that there is an anomaly present in P1 with regards to the 

momentum effect and this effect is strongest when the formation period is either 3, 6 or 9 

months. 

For P2 (2001-2013), 14 out of the 16 W-L returns are positive and 2 are negative but none of the 

W-L returns for all 16 strategies are significant. The best strategy has a return of 2.54% (J=3 and 

K=12) whilst the worst performing strategy returns -0.39% (J=12 and K=9) but as already 

mentioned these are insignificant returns. It is therefore not possible for me to say if an anomaly is 

present in P2. It can be argued that the anomaly present in the full time period is pronounced by 

the results of the earlier time period of P1. In the recent time period of 2001-2013 (P2), the 

momentum anomaly appears to be fading away as all the W-L returns to the zero cost investment 

strategy are insignificant. This leads me to believe that the anomaly which once was present is 

now disappearing and is no longer in existence in the S&P 500 index.  

The full time period’s display of momentum generating significant W-L return is consistent with 

most literature. For example both studies from Jegadeesh & Titman (1993) and Moskowitz and 

Grinblatt (1999) find evidence of momentum effect being present in the US market. My W-L return 
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(for various J and K combinations) seems to be slightly higher than what these 2 papers discovered 

but this could be due to the use of different US indices in the studies. My study adds to these 

literature findings as I have included more recent data and find that the momentum anomaly 

seems to vanish after 2001. 

 CSI 300 index momentum effect 

Panel B in table 11 displays the results of the momentum analysis for the CSI 300 index. The full 

time period from 1990-2013 exhibits that there are 12 positive and 3 negative zero cost 

investment strategy returns but 10 out of 16 strategy returns are insignificant. For the best 

performing strategy, where J=6 and K=6 with return of 2.71%, it is statistically possible to conclude 

that this return is significantly different from 0%. The same applies for the worst performing 

strategy which returns -2.74% when J=K=12. For the 10 insignificant strategies it is impossible to 

conclude that their returns are significantly different from 0%. There are no consistent patterns in 

the results for the full time period because the increase in length of the formation period or the 

holding period does not increase the W-L return. The winner portfolios do in general (12 out of 16 

times) beat the loser portfolios but as most of these strategy returns are insignificant I am left with 

the conclusion that there is little evidence of an anomaly being present in the CSI 300 index’s full 

time period.  

P1 has 3 negative W-L returns and 2 of these are available when the formation period is 12 

months. Thereby it could be argued that from 1990-2000 it was a bad move to consider a look 

back period of 12 months and holding the portfolio for more than 9 months when implementing a 

zero cost investment strategy on momentum. A closer look at the results reveals that, the W-L for 

all of the 16 strategies have insignificant returns and the results are therefore inconclusive. There 

is no  pattern in the returns when the length of the look back period and holding period increases. 

A conclusion to P1 is that there is no anomaly present in this time frame.  

The final period for the CSI 300 index is that from 2001-2013 (P2). P2 is consistent with the sub 

period P1 and the full time period in the sense that most W-L returns are insignificant. In total only 

3 of the W-L strategies are significant and these are the same combinations of J and K which are 

significant for the full time period although the significance level of P2 is lower than the full time 

periods’. This could indicate that the W-L returns which are significant are in recent times 
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becoming less significant. 4 out of 16 strategies exhibit a negative W-L return and the rest are 

positive. There is no pattern for the W-L returns when increasing the length of the look back 

period or holding period. Overall there are only few significant values for the W-L returns and 

there is only little momentum anomaly in the sub period P2 for the CSI 300 index.  

Momentum analysis on the Chinese market had been discussed in the literature and one such 

study published similar results to the ones I have found. Griffin, Ji and Martin (2003) considered the 

Chinese market and even thought they used data from a different time period to mine the authors saw 

that there was a negative W-L return for China but this return was insignificant. Wang (2008) also 

carried out a study on momentum and included a Chinese market as one of his analysis markets. 

His results are very varied as he finds that W-L returns are significant in various time periods but 

not for all 16 strategies at once. The fact that he finds some significance values in his research and 

I did only find very little in mine could be due to the use of different time frames and different 

indices. 

KAX ALL index momentum effect 

The results of the momentum effects are shown in Panel C for the KAX ALL index. As per usual I 

evaluate the full time period to begin with and I see that all the zero cost investment strategies 

show a positive return as well as all 16 returns being significant. The overall best performing 

strategy reflects a return of 16.17% when the formation period is 6 months and we hold the 

portfolio for 12 months afterwards. On the other hand the worst performance is inflicted when 

the look back period is 3 months and the portfolio is held for 3 months as this only makes 4.74%. 

All zero cost investment strategies have positive returns and these returns increase with the 

increase in length of the holding period. The reason for this increase can be discovered once I look 

at the winner and loser portfolios in more details. All the winner portfolios have positive returns 

and these returns seem to increase as the holding period increases. There is also a pattern to  the 

loser portfolio returns; all the 16 loser portfolios provide very negative returns and as the length of 

the holding period increases the more negative the returns of the loser portfolios become. This 

result indicates that, for the time period of 1990 to 2013 if a stock in the KAX ALL index was 

performing very poorly there was a high chance that this stock would continue to perform poorly 

in the next 3, 6, 9 or 12 months. Consequently, the reason why most of the strategies have a 
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positive W-L return is due to the gain of short selling the loser portfolios. The anomaly of 

momentum effect7 is evident in the full time period for KAX ALL index.  

In P1 even though all of the 16 strategies have positive returns only 10 out of the 16 strategies 

have significant W-L returns. The best strategy takes place when J=6 and K=9 and shows 8.86% 

where as the worst strategy returns 1.52% when J=K=12. When the look back period J is 12 

months none of the W-L returns are significant and this means that there is no reason to consider 

strategies where the look back periods is 12 months as they do not return significant results. The 

same can be said for a holding period of 3 months because when K=3 there is only one significant 

return. To sum up for P1 there is a momentum anomaly present but not for J=12 or K=3.  

P2 is a closer reflection of the full time period for KAX ALL because all 16 zero cost strategies are 

again significant and positive. The best and worst strategy also have the exact same combination 

of J and K as the full time period did, but P2 has returns that are slightly higher. The best strategy 

where J=6 and K=12 yields 31.28% and the worst performance where J=K=3 returns 9.31%. P2 

shows that the returns of the W-L portfolios are positive and increase when the holding period 

does which is a similar pattern to that of the full time period. The underlying reason could be due 

to the loser portfolios continuing to perform poorly as the holding period increases and a big gain 

is made when these loser portfolios are sold. In this current sub-period P2 the anomaly has 

become strong and is available within all combinations of J and K.  

Comparing my results to the literature, there are a few studies on European markets which I can 

draw some similarities to my outcome. Wang (2008) also used the same momentum methodology 

as I did on the United Kingdom and German market and also found strong evidence of the 

momentum anomaly being present. He also considered sub periods to his full time period and still 

found consistent results. This is very compatible with my analysis on the KAX ALL index but the 

only variation is that my analysis of the KAX ALL index gives slightly higher W-L returns than what 

Wang (2008) found. This is due to the fact that I am using a different data set for a different index. 

Rouwenhorst (1998) also found that momentum effect was steady across various European 

countries when he reviewed Denmark, Germany and the United Kingdom as well as some other 

                                                             
7 By this is meant that stock which perform well or poorly will continue to do so in the near future and stocks who 
perform well will outperform the stocks who perform poorly in the short-medium term 
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countries. Once more my W-L returns are higher than what Rouwenhorst (1998) found, however 

this can be attributed to the differences in datasets used for both analysis. 

JSE FTSE African All index momentum effect 

Panel D exhibits the analysis of the JSE FTSE Africa All index. I start by looking at the full time 

period results and find that all 16 zero cost investment strategies are significant and positive. The 

W-L return ranges from its highest at 16.58% when the formation period J is 6 months and the 

holding period K is 12 months to the lowest return of 5.72% when the look back period is 12 

months and the holding period is 3 months. There is no pattern in the way the W-L return changes 

when the length of the look back period increases. Whereas when the holding period length 

increases the average monthly return also increases. For example the W-L return with a look back 

period of 3 months increases from 6.02% for a holding period of 3 months to 14.44% for a holding 

period of 12 months. This indicates that whether the formation period is 3, 6, 9 or 12 months is 

not of too high importance but the length of the holding period can considerably change the 

profitability of the strategy. Bearing this in mind I also see that when the length of the holding 

period increases the winner and looser portfolio returns increase as well but the winner portfolio 

return increases by more than the looser portfolio’s does. This is what creates the increase in the 

return of the zero cost investment strategy when the holding period is increased. In general for 

the full time period it is evident that there is an anomaly present with regards to the momentum 

effect. 

Turning my attention to P1 for this African index, similar result to that of the full time period is 

discovered. Yet again all the 16 strategies reflect positive as well as significant W-L returns. The 

best performance is seen when J=6 and K=12 yielding 20.60% and the worst strategy returns 

6.03% when J=3 and K=3. This is the exact same combination of look back period and holding 

period which gave the best performance for the full time period and but the worst strategy 

combination has changed. The pattern exposed in the full time period analysis is also consistent in 

P1 where the increase in length of the holding period yields higher returns for the zero cost 

investment strategies. P1 shows that the winner portfolios always outperform the loser portfolios 

and we see that some of the returns for the loser portfolios are negative. This means that when 

we sell the loser portfolio we actually gain returns on the short sell, where as in the full time 
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period where all the loser portfolios were positive, we would have lost this return when short 

selling. Similar to the full time period, there is an anomaly present in P1. 

The most current time period 2001-2013 (P2) outcomes stays in line with the previous findings for 

the JSE FTSE Africa All index because all 16 strategies are positive and significant. The best strategy 

in 2001-2013 takes place when the formation period is 3 months and the holding period is 12 

months and this strategy would yield a return of 14.21%. On the other hand the worst performing 

strategy gives 4.93% and is seen when J=6 and K=3. The fact that the increase in length of the 

holding period creates higher returns for the winner, loser and W-L return is evident once again in 

P2. All the monthly averages for winner and loser portfolios are positive for all combinations of 

formation and holdings periods. Thus there is proof of an anomaly also being present in P2.  

The level of W-L return for P2 has fallen to 14 out of 16 strategies when comparing to P1. This is an 

indication that the anomaly present in P1 is stronger than in P2 and the possibility that the 

anomaly is weakening in more recent time periods. However the drop in return is not high enough 

for me to make a definite conclusion and I can therefore only bring to a close that there is 

evidence of the momentum anomaly in all time periods for the JSE FTSE Africa All index. 

In the literature it is hard to find papers on simply the JSE FTSE African All index but a paper by 

Fernandes & Ornelas (2008) focused on various emerging markets including South Africa. 

Comparable to my research the authors found that there was a momentum effect but dissimilar to 

my results this effect showed the winner minus loser portfolios had negative returns. When the 

authors looked at shorter time horizons not all of these negative W-L returns were significant but 

when they looked at time periods of K and J more than 12 months more of the W-L returns 

become significant but still produced negative returns. The variation to my results can be due to 

the fact that Fernandes & Ornelas (2008) use different data to carry out their analysis. Another 

paper written by Griffin, Ji and Martin (2003) considered emerging markets as well and they found 

that the returns based on momentum strategies was positive for most emerging markets including 

South Africa and the positive return for South Africa was indeed significant.  
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Discussion of momentum effect 

The focal point of the analysis is to find out if there is an anomaly present within the chosen 

indices, if there is evidence of the anomaly disappearing particularly from the developed indices 

and if this anomaly would still be present in the emerging market indices.  

My results from the momentum analysis are very widespread. The developed indices S&P 500 and 

KAX ALL index have two very different outcomes. The momentum effect for the S&P 500 is pushed 

forward by the earlier time period of P1 and in more recent periods (P2) the anomaly fades away, 

so overall there is evidence that the anomaly is no longer present in the S&P 500 index. KAX ALL 

index exhibits inconsistent signs of the momentum effect as P1 shows less significant values of W-

L returns but in P2 the anomaly becomes stronger. These results indicate the there is still an 

anomaly present for the KAX ALL index.  

The emerging indices produce just as contradictory results. The CSI 300 index has only displayed 

weak signs of significant strategy returns for its time periods where as the JSE FTSE Africa All index 

shows strong significant returns all through-out its time periods. Overall I cannot see a pattern of 

the anomaly disappearing in developed indices which have crossed over to emerging indices 

because both categories have one index with no anomaly present and one index which have an 

anomaly present.  

It is important not to underestimate transaction costs and how they could affect the momentum 

returns. The momentum strategy I have implemented does not consider transaction costs and 

high transactions costs have been known to be able to wipe out most if not all of the possible 

returns. Wang (2008) estimated that for a single round trip transaction costs would be less that 

1%. Wang (2008) considered both developed and emerging markets so if I was to accept that his 

estimation of transaction cost would be a similar transaction cost I would incur in my chosen 

indices then there might still be a small profit to be made even after transaction costs. I am 

dealing with possible illiquid markets (which normally incur higher than average transaction costs) 

so I have to bear in mind that the transaction costs will be slightly higher than what Wang (2008) 

estimated. The fact that the momentum anomaly is still present in 2 of my chosen indices could 

indicate that the practitioners who would normally take advantage of such a profitable strategy 

have seen that transactions costs are so high that they would eliminate the potential profit. To 



Do anomalies truly exist in developed and emerging markets? 

 

57 
 

sum up, transactions costs could be high enough to scare away potential traders of momentum as 

these transaction costs might eat up any profits the momentum strategy could create.  

Researchers (Demir, Muthuswamy and Walter (2004)) have also argued that firm size and liquidity   

could be factors which push up profits and could be the reason behind the anomaly. I carry out a 

brief analysis of this later in this paper. Risk factors are also playing a part in the momentum 

anomaly as an investor requires higher return for the risk premium he takes on when investing. A 

lot of research has looked into these risk factors including market risk (Jegadeesh and Titman 

(1993), 3 factor risk (Fama and French (1996)), firm specific risk and economy risk (Antonacci 

2013). Even though there are various studies carried out on the different kinds of risks no general 

conclusion has been put forward. 

Size and liquidity effect 

As discussed above I want to see if firm size and liquidity could help explain some of the 

momentum returns. I will conduct a size and liquidity test on all 4 indices on their full time period 

of 1990-2013 only.  

Size effect 

The size effect analysis is of interest to me because a lot of researchers argue that smaller firms 

attract higher returns than large firms. If momentum strategy could give an overview of which 

sized firms drive the return it could also confirm if the size effect is in fact driving the momentum 

returns. To do this I use a method similar to that by Demir, Muthuswamy and Walter (2004). I start 

by creating RSS portfolios for each index and then sort them into 10 deciles based on their J 

(formation period) months return, just as I did for the normal momentum analysis. I then single 

out the top performing decile called the winner portfolio and the worst performing decile called 

the loser portfolio. The winner and loser portfolio are then both split into quartiles based on their 

stocks end of J months market value and 4 portfolios are then created with the 25% largest market 

value stocks assigned to S1, the next 25% allocated to S2 and so on until the 25% smallest market 

value stocks are allocated to S4. These quartiles are then held for K (holding period) months. The 

zero cost investment strategy is at last created by buying the largest market value stocks S1 from 

the winner portfolio and at the same time selling the largest market value stocks S1 from the loser 

portfolio and so on for each market value quartile S2, S3 and S4. If the W-L for S4 has a higher 

http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=Demir%2c+Isabelle+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=+Muthuswamy%2c+Jay+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=+Walter%2c+Terry&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=Demir%2c+Isabelle+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=+Muthuswamy%2c+Jay+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=+Walter%2c+Terry&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
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return than W-L S1 I can argue that the momentum returns are pushed forward by an exposure to 

small firms. 

Panel E shows the size effect analysis for the S&P 500 index. Looking at the various returns, all 

returns except for one are positive and a total of 75% (48 out of 64) of the returns are also 

significant. The highest return for the S&P 500 index size analysis is visible when the look back 

period is 6 months and the holding period is 9 months and this return is 7.99% for the S4 quartile 

(small market value firms). If I only look at the performance of the small firms (S4) and the large 

firms (S1) compared to each other I find that in 11 out of 16 examples the small firms produce a 

higher return than the large firms. For example when J=6 and K=3 the small firms beat the large 

firms by 2.55% per month. When J=12 and the holding period is beyond 3 months then the small 

firms (S4) no longer outperform the large firms (S1). Overall there is a tendency for the small firms 

to outperform the larger firms and this outperformance could be one reason for the momentum 

returns in the full time period for the S&P 500 index.  
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Panel E 

The panel shows the average monthly W-L return for the size sorted portfolios of the S&P 500 index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J month’s return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on the end of period market values. Quartile S1 is 

the stocks with the highest market value and S4 is the stocks with the smallest market value. The stocks are then held for K periods. 

The W-L zero cost investment strategy for S1 is constructed when buying the largest market value stocks S1 from the winner 

portfolio and at the same time selling the largest market value stocks S1 from the loser portfolio. This is also done for each market 

value quartile S2, S3 and S4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

In Panel F I have presented the results for the CSI 300 index firm size effect. Considering all the 

returns, I find that 12 returns have negative values and in total only 17% of the returns are 

significant. The highest return happens when J=3 and K=9 and this occurs for the quartile S3 for 

medium-small firms with a return of 6.68%. There are 13 out of 16 examples where the small firms 

(S4) have a higher return than the large firms (S1) and this result shows that there is a trend in 

small firms performing better than large firms but as most of these returns are insignificant I 

cannot with certainty make the conclusion that small firm effect is present for the CSI 300 index.  

Return t stat Return t stat Return t stat Return t stat

S1 0.87% 0.91 1.91% 1.68* 4.48% 3.46*** 5.42% 3.77***

S2 1.44% 1.52 3.28% 2.89*** 5.03% 3.88*** 4.13% 2.88***

S3 1.66% 1.74* 2.28% 2.01** 4.30% 3.32*** 4.18% 2.91***

S4 2.35% 2.48** 3.81% 3.35*** 5.71% 4.41*** 6.11% 4.26***

S1 1.15% 1.01 4.28% 3.3*** 6.20% 4.32*** 5.58% 3.56***

S2 2.23% 1.97** 4.51% 3.48*** 5.40% 3.76*** 3.58% 2.28**

S3 2.36% 2.08** 4.38% 3.38*** 6.12% 4.26*** 4.56% 2.91***

S4 3.70% 3.25*** 5.93% 4.58*** 7.99% 5.56*** 6.88% 4.39***

S1 2.66% 2.06** 5.40% 3.76*** 6.26% 4.00*** 5.59% 3.32***

S2 2.74% 2.11** 3.96% 2.76*** 3.74% 2.39** 2.00% 1.19

S3 1.46% 1.13 3.14% 2.18** 2.93% 1.88* 1.05% 0.62

S4 3.72% 2.87*** 5.73% 3.99*** 5.98% 3.82*** 4.56% 2.71***

S1 1.95% 1.36 3.29% 2.10** 3.61% 2.14** 3.18% 1.77*

S2 1.58% 1.10 1.96% 1.25 1.33% 0.79 0.05% 0.03

S3 2.65% 1.85* 2.42% 1.55 1.32% 0.78 -0.16% -0.09

S4 2.16% 1.51 2.76% 1.76* 3.31% 1.97** 2.76% 1.54

3

6

9

12

K = 3

Panel E: S&P 500 index

K = 6Formation 

period (J)
Portfolio

K = 9 K = 12
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Panel F 

The panel shows the average monthly W-L return for the size sorted portfolios of the CSI 300 index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J month’s return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on the end of period market values. Quartile S1 is 

the stocks with the highest market value and S4 is the stocks with the smallest market value. The stocks are then held for K periods. 

The W-L zero cost investment strategy for S1 is constructed when buying the largest market value stocks S1 from the winner 

portfolio and at the same time selling the largest market value stocks S1 from the loser portfolio. This is also done for each market 

value quartile S2, S3 and S4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

The KAX ALL index firm size analysis is presented in Panel G and here the results are very different 

from the S&P 500 and CSI 300 indices. All the returns are significant and positive and the highest 

return takes place when the look back period is 9 months and the holding period is 12 months and 

gives a result of 22.25% for S2 (large-medium firms). Contrary to theory and other literature the 

larger firms (S1) all outperform the small firms (S4) for all combinations of J and K. This means that 

for the KAX ALL index the performance is driven by the higher returns of investing in large firms.  

 

Return t stat Return t stat Return t stat Return t stat

S1 1.58% 0.61 0.46% 0.17 1.33% 0.48 -0.20% -0.07

S2 1.36% 0.61 3.19% 1.37 3.82% 1.59 3.51% 1.41

S3 1.66% 0.74 4.93% 2.12** 6.68% 2.78*** 6.29% 2.53**

S4 1.74% 0.78 4.75% 2.04** 5.03% 2.09** 5.63% 2.26**

S1 0.52% 0.19 0.75% 0.27 -0.11% -0.04 -2.75% -0.95

S2 2.01% 0.86 3.59% 1.48 3.93% 1.58 1.78% 0.69

S3 1.42% 0.61 4.50% 1.87* 4.70% 1.89* 3.33% 1.30

S4 3.30% 1.42 4.84% 2.01** 4.55% 1.83* 4.85% 1.87*

S1 1.84% 0.67 1.39% 0.49 0.80% 0.28 1.23% 0.41

S2 1.89% 0.79 2.52% 1.01 1.10% 0.43 -0.67% -0.25

S3 1.75% 0.73 3.75% 1.51 3.26% 1.27 1.98% 0.75

S4 1.97% 0.81 2.80% 1.12 1.83% 0.71 0.82% 0.31

S1 -0.54% -0.19 -1.17% -0.40 -0.40% -0.14 -1.07% -0.35

S2 1.04% 0.42 0.04% 0.02 -1.48% -0.56 -1.99% -0.73

S3 2.18% 0.88 1.92% 0.75 1.35% 0.51 0.81% 0.30

S4 2.15% 0.86 2.59% 1.01 -0.48% -0.18 -1.52% -0.56

3

6

9

12
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Panel F: CSI 300 index
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Panel G 

The panel shows the average monthly W-L return for the size sorted portfolios of the KAX ALL index 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J month’s return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on the end of period market values. Quartile S1 is 

the stocks with the highest market value and S4 is the stocks with the smallest market value. The stocks are then held for K periods. 

The W-L zero cost investment strategy for S1 is constructed when buying the largest market value stocks S1 from the winner 

portfolio and at the same time selling the largest market value stocks S1 from the loser portfolio. This is also done for each market 

value quartile S2, S3 and S4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

For the final results of the size effect we take a look at Panel H for JSE FTSE Africa All index. All 

returns are positive and significant as well. The highest return of 22.87% occurs when J=6 and 

K=12 for S3 (medium-small firms). Comparing the returns of the small firms (S4) and the large 

firms (S1) exhibits a more confusing result. There are only 7 out of 16 cases where the small firms 

have a higher return than the large firms. It is therefore hard to say whether returns of small or 

large firms could be driving the momentum strategy returns from our previous analysis. Overall 

the firm size effect cannot conclusively be said to explain the high momentum returns of the JSE 

FTSE Africa All index. 

Return t stat Return t stat Return t stat Return t stat

S1 5.93% 6.24*** 10.31% 9.08*** 13.59% 10.5*** 15.46% 10.76***

S2 8.24% 8.67*** 13.16% 11.59*** 18.10% 13.98*** 21.15% 14.72***

S3 5.91% 6.22*** 11.62% 10.24*** 17.14% 13.24*** 20.99% 14.62***

S4 1.56% 1.64* 4.43% 3.9*** 7.03% 5.43*** 8.97% 6.25***

S1 7.96% 7.01*** 13.66% 10.55*** 18.23% 12.69*** 19.85% 12.68***

S2 8.30% 7.31*** 14.77% 11.41*** 19.94% 13.88*** 22.17% 14.16***

S3 6.66% 5.87*** 12.67% 9.79*** 18.24% 12.7*** 20.31% 12.97***

S4 2.13% 1.87* 6.97% 5.39*** 10.55% 7.35*** 10.09% 6.45***

S1 8.01% 6.19*** 12.93% 9.00*** 17.37% 11.1*** 19.87% 11.8***

S2 9.64% 7.45*** 16.64% 11.59*** 19.60% 12.52*** 22.25% 13.21***

S3 6.89% 5.32*** 13.42% 9.35*** 17.62% 11.26*** 20.03% 11.89***

S4 3.57% 2.76*** 8.64% 6.02*** 10.62% 6.79*** 10.83% 6.43***

S1 7.19% 5.01*** 13.36% 8.54*** 18.89% 11.22*** 20.92% 11.65***

S2 7.98% 5.56*** 13.57% 8.67*** 16.84% 10.00*** 19.13% 10.65***

S3 7.12% 4.96*** 11.52% 7.36*** 15.09% 8.96*** 15.08% 8.4***

S4 4.27% 2.98*** 8.33% 5.32*** 10.28% 6.11*** 10.74% 5.98***

Panel G: KAX ALL index

K = 6Formation 

period (J)
Portfolio

K = 9 K = 12
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Panel H 

The panel shows the average monthly W-L return for the size sorted portfolios of the JSE FTSE Africa All index 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J month’s return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on the end of period market values. Quartile S1 is 

the stocks with the highest market value and S4 is the stocks with the smallest market value. The stocks are then held for K periods. 

The W-L zero cost investment strategy for S1 is constructed when buying the largest market value stocks S1 from the winner 

portfolio and at the same time selling the largest market value stocks S1 from the loser portfolio. This is also done for each market 

value quartile S2, S3 and S4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

In conclusion, the S&P 500 index showed that small firms earn a higher return than large firms but 

the KAX ALL index went against this result and showed that the large firms make a higher return 

than the small firms. Both the CSI 300 and JSE FTSE Africa All index had inconclusive results as the 

CSI 300 returns were mostly insignificant and the JSE FTSE Africa All index had a mixture of returns 

where some small firms outperformed the large firms and also the other way around. Thus small 

firms having high returns could be a reason for the high momentum return for the S&P 500 index 

full time period and large firms high returns could be a reason for the high return of the 

momentum strategies on the KAX ALL index full time period. The CSI 300 and JSE FTSE Africa All 

full time period momentum returns cannot be explained by the firm size effect with certainty.  

Return t stat Return t stat Return t stat Return t stat

S1 4.71% 4.95*** 5.99% 5.28*** 9.06% 7.00*** 10.21% 7.11***

S2 5.73% 6.04*** 9.02% 7.95*** 13.82% 10.68*** 15.59% 10.85***

S3 5.39% 5.67*** 9.00% 7.93*** 14.64% 11.31*** 18.47% 12.86***

S4 8.17% 8.6*** 11.79% 10.39*** 14.71% 11.36*** 14.38% 10.01***

S1 4.94% 4.35*** 9.41% 7.27*** 12.75% 8.88*** 14.12% 9.02***

S2 7.10% 6.25*** 12.32% 9.52*** 17.03% 11.86*** 19.93% 12.73***

S3 7.05% 6.21*** 13.09% 10.11*** 19.05% 13.26*** 22.87% 14.61***

S4 6.38% 5.62*** 11.00% 8.5*** 12.36% 8.61*** 11.01% 7.03***

S1 5.19% 4.01*** 9.00% 6.27*** 12.41% 7.93*** 12.79% 7.59***

S2 6.45% 4.98*** 12.13% 8.44*** 14.65% 9.36*** 16.53% 9.81***

S3 7.04% 5.44*** 11.96% 8.33*** 15.01% 9.59*** 19.74% 11.72***

S4 7.24% 5.59*** 8.85% 6.16*** 8.19% 5.24*** 8.17% 4.85***

S1 4.76% 3.32*** 8.57% 5.48*** 11.86% 7.04*** 11.48% 6.4***

S2 6.30% 4.38*** 11.44% 7.31*** 15.39% 9.14*** 18.26% 10.17***

S3 6.08% 4.24*** 10.75% 6.87*** 15.66% 9.3*** 20.87% 11.62***

S4 4.34% 3.02*** 4.34% 2.78*** 4.19% 2.49** 4.44% 2.47**

Panel H: JSE FTSE Africa All index

K = 6Formation 

period (J)
Portfolio

K = 9 K = 12
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The literature has also focused on the firm size effect being a possible explanation for momentum 

returns. Demir, Muthuswamy and Walter (2004) used similar analysis to mine and found that for 

the Australian market there was a tendency for small firms to gain higher returns than large firms. 

Although they could not conclude that firm size definitely was a reason for the momentum returns 

as the difference in S1 and S4 was not significant in all cases.  Wang (2008) used the Fama-French 

regression model to see if firm size could explain momentum returns. Even though the author 

found the coefficient SMB (small firm return minus big firm return) to be negative in most 

regression outcomes the significance level varied so much that the conclusion was that the SMB 

factor could not explain momentum returns.  

Liquidity effect 

I want to investigate the liquidity effect on momentum strategy because it is known that illiquid 

stocks tend to have higher returns than liquid stock as an investor wants to be compensated for 

the risk associated with the illiquidity of a particular stock. Some of my chosen indices are 

emerging markets so the risk of these containing illiquid stocks is high. If I could determine if the 

illiquid stocks in my momentum results in fact have higher returns then this might explain the 

momentum returns and be the real reason behind the anomaly and thereby reduce the anomaly’s 

actual presence. The liquidity analysis is carried out in the same way as the size effect analysis. The 

only difference is that the winner and loser portfolio are divided into quartiles based on the stocks 

J months’ average trading volume when we conduct the liquidity analysis. These quartiles are then 

created with the 25% of stocks with the highest trading volume allocated to V1, the next 25% 

allocated to V2 and so on until the 25% of stocks with the lowest trading volume are allocated to 

V4. The zero cost investment strategy is constructed by buying the most liquid stocks V1 from the 

winner portfolio as well as selling the most liquid stocks V1 from the loser portfolio and this is 

done for each quartile V2, V3 and V4. If the results for the W-L V4 are found to have higher returns 

than the W-L V1 I can argue that the momentum returns are high due to the exposure to illiquid 

stock.  

Panel I displays the results of the liquidity analysis for the S&P 500 index. All the returns for the W-

L portfolios are positive except for 3 cases and 70% of all the returns are significant.  The highest 

return of 8.29% is available when the formation period is 6 months and the holding period is 9 

months for V4 (illiquid stocks). The goal of the liquidity analysis is to see if illiquid stock returns 

http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=Demir%2c+Isabelle+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
http://libsearch.cbs.dk/primo_library/libweb/action/search.do?vl(freeText0)=+Muthuswamy%2c+Jay+&vl(432460814UI0)=creator&vl(681042112UI1)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Basic&vid=CBS&scp.scps=scope%3a(%22CBS%22)%2cprimo_central_multiple_fe
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could be the reason behind the momentum anomaly so I want to compare V4 (illiquid stocks) 

returns to V1 (liquid stock) returns. 13 out of 16 times it is clear that the V4 stocks outperform the 

V1 stocks. For example when J=12 and K=6 the illiquid stocks (V4) outperform the liquid stocks 

(V1) by 2.27%. For the S&P 500 index I thereby argue that illiquid stocks drive the momentum 

return for the full time period of 1990-2013 and this could be part of the reason behind the 

anomaly.  

Panel I 

The panel shows the average monthly W-L return for the volume sorted portfolios of the S&P 500 index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J months return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on J months’ average trading volume. Quart ile V1 

is the stocks with the highest trading volume and V4 is the stocks with the lowest trading volume. The stocks are then held for K 

periods. The W-L zero cost investment strategy for V1 is constructed when buying the most liquid stocks V1 from the winner 

portfolio and at the same time selling the most liquid stocks V1 from the loser portfolio. This is also done for each trading volume 

quartile V2, V3 and V4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

Return t stat Return t stat Return t stat Return t stat

V1 1.21% 1.27 3.27% 2.88*** 6.60% 5.1*** 7.32% 5.1***

V2 1.18% 1.24 2.16% 1.9* 3.59% 2.77*** 3.31% 2.31**

V3 2.05% 2.16** 2.93% 2.58*** 4.10% 3.16*** 3.53% 2.46**

V4 1.98% 2.08** 3.36% 2.96*** 5.83% 4.51*** 6.56% 4.57***

V1 2.31% 2.04** 5.33% 4.12*** 7.27% 5.06*** 7.02% 4.48***

V2 1.56% 1.38 3.24% 2.5** 3.48% 2.42** 2.09% 1.33

V3 2.88% 2.54** 5.13% 3.96*** 6.55% 4.56*** 5.02% 3.21***

V4 2.86% 2.52** 5.17% 4.00*** 8.29% 5.77*** 7.07% 4.52***

V1 2.50% 1.93* 4.46% 3.11*** 4.72% 3.02*** 4.00% 2.37**

V2 1.50% 1.16 1.98% 1.38 1.40% 0.90 -0.21% -0.13

V3 3.52% 2.72*** 5.36% 3.73*** 5.48% 3.5*** 3.67% 2.18**

V4 3.00% 2.32** 5.69% 3.96*** 6.00% 3.83*** 4.25% 2.53**

V1 1.70% 1.18 1.90% 1.22 2.65% 1.58 2.50% 1.39

V2 0.94% 0.66 0.71% 0.45 -0.52% -0.31 -1.49% -0.83

V3 2.60% 1.81 3.49% 2.23** 3.52% 2.09** 2.32% 1.29

V4 3.11% 2.17** 4.17% 2.66*** 4.21% 2.5** 3.12% 1.74*
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The results of the CSI 300 index for the liquidity analysis can be found in Panel J. The highest 

return is found at 6.03% when J=3 and K=9. The illiquid quartile V4 outperforms the liquid quartile 

V1 in 15 out of the 16 cases and these results indicate that momentum returns for the CSI 300 

index for the time period of 1990-2013 could be driven by illiquid stock returns. Bearing in mind 

that the returns are all insignificant I cannot with certainty say that the illiquid stock returns are 

the reason behind the momentum anomaly and thus conclude that there is no liquidity effect for 

the CSI 300 index. 

Panel J 

The panel shows the average monthly W-L return for the volume sorted portfolios of the CSI 300 index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J months return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on J months’ average trading volume. Quart ile V1 

is the stocks with the highest trading volume and V4 is the stocks with the lowest trading volume. The stocks are then held for K 

periods. The W-L zero cost investment strategy for V1 is constructed when buying the most liquid stocks V1 from the winner 

portfolio and at the same time selling the most liquid stocks V1 from the loser portfolio. This is also done for each trading volume 

quartile V2, V3 and V4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

 

Return t stat Return t stat Return t stat Return t stat

V1 0.09% 0.04 1.06% 0.39 2.98% 1.08 0.79% 0.28

V2 1.59% 0.71 4.49% 1.93 6.03% 2.50 5.39% 2.17

V3 2.19% 0.98 4.01% 1.72 3.82% 1.59 3.85% 1.55

V4 2.06% 0.92 3.74% 1.61 4.40% 1.83 4.92% 1.98

V1 -0.31% -0.12 2.06% 0.75 2.04% 0.72 -1.15% -0.40

V2 1.88% 0.81 4.03% 1.66 4.07% 1.64 2.05% 0.80

V3 2.73% 1.17 4.22% 1.75 3.44% 1.38 3.19% 1.24

V4 2.92% 1.25 3.65% 1.51 4.00% 1.61 1.35% 0.52

V1 1.84% 0.67 1.37% 0.49 0.60% 0.21 -1.97% -0.66

V2 1.45% 0.59 0.82% 0.33 1.28% 0.50 0.22% 0.08

V3 1.44% 0.60 2.19% 0.88 1.16% 0.45 0.49% 0.19

V4 1.78% 0.74 3.29% 1.32 1.02% 0.40 -0.39% -0.15

V1 1.18% 0.42 1.10% 0.38 -0.52% -0.17 -0.81% -0.27

V2 -0.24% -0.10 -0.41% -0.16 -2.18% -0.83 -3.64% -1.34

V3 0.68% 0.27 0.76% 0.30 -0.11% -0.04 -1.84% -0.68

V4 2.18% 0.88 1.56% 0.61 0.27% 0.10 -0.27% -0.10

Panel J: CSI 300 index
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Panel K shows the results for the KAX ALL index based on the liquidity effect. All the various zero 

cost investment strategies display positive and significant returns. The highest return of them all is 

found at 23.73% in V1 (liquid stock) when the formation period is 9 months and the holding period 

is 12 months. I want to see if the illiquid stocks have performed better than the liquid ones and I 

find that for all 16 combinations of J and K the liquid stocks (V1) outperform the illiquid stocks 

(V4). These results are contrary to the underlying theory that illiquid stocks produce higher 

returns. The KAX ALL index results show that the most liquid stocks in the index are driving the 

higher momentum returns and this could be part of the reason for the anomaly being present.  

Panel K 

The panel shows the average monthly W-L return for the volume sorted portfolios of the KAX ALL index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J months return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on J months’ average trading volume. Quart ile V1 

is the stocks with the highest trading volume and V4 is the stocks with the lowest trading volume. The stocks are then held for K 

periods. The W-L zero cost investment strategy for V1 is constructed when buying the most liquid stocks V1 from the winner 

portfolio and at the same time selling the most liquid stocks V1 from the loser portfolio. This is also done for each trading volume 

quartile V2, V3 and V4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

Return t stat Return t stat Return t stat Return t stat

V1 5.81% 6.11*** 10.92% 9.62*** 15.91% 12.29*** 18.10% 12.61***

V2 7.50% 7.89*** 13.29% 11.7*** 17.75% 13.71*** 19.82% 13.8***

V3 4.13% 4.35*** 8.79% 7.74*** 12.71% 9.82*** 16.22% 11.29***

V4 3.20% 3.37*** 5.70% 5.02*** 8.65% 6.68*** 10.35% 7.2***

V1 6.97% 6.14*** 15.05% 11.63*** 20.90% 14.55*** 22.83% 14.59***

V2 7.29% 6.42*** 13.10% 10.12*** 17.31% 12.05*** 19.02% 12.15***

V3 6.81% 6.00*** 12.38% 9.56*** 18.89% 13.15*** 19.20% 12.27***

V4 2.99% 2.64*** 6.47% 5.00*** 9.74% 6.78*** 10.19% 6.51***

V1 7.60% 5.87*** 16.36% 11.39*** 22.47% 14.36*** 23.73% 14.09***

V2 7.34% 5.67*** 12.15% 8.46*** 16.24% 10.38*** 19.33% 11.48***

V3 8.76% 6.77*** 15.06% 10.49*** 17.86% 11.41*** 18.77% 11.14***

V4 4.11% 3.17*** 7.98% 5.56*** 8.64% 5.52*** 8.05% 4.78***

V1 7.59% 5.29*** 15.65% 10.00*** 21.70% 12.88*** 22.35% 12.45***

V2 6.80% 4.73*** 12.92% 8.25*** 16.37% 9.72*** 16.80% 9.36***

V3 8.98% 6.25*** 13.16% 8.41*** 16.39% 9.73*** 19.20% 10.69***

V4 2.93% 2.04** 4.34% 2.77*** 5.22% 3.1*** 4.06% 2.26**

Panel K: KAX ALL index
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Panel L which displays the results of the liquidity analysis on the JSE FTSE Africa All index is the 

final analysis of this paper. All the returns are significant and positive and when J=3 and K=12 it 

gives the highest return of 20.78%. Evaluating the returns of the illiquid stocks (V4) compared to 

the liquid stocks (V1) gives me a slightly inconclusive outcome. This is because 50% of the time the 

liquid stocks outperform the illiquid stocks and 50% of the time it is vice versa. This makes it 

impossible to argue if it could be the returns of the illiquid or liquid stocks which are driving the 

returns of the momentum effect.  

Panel L 

The panel shows the average monthly W-L return for the volume sorted portfolios of the JSE FTSE Africa All index. 

 

The W-L returns are constructed as follows: at the end of each formation period J the stocks are ranked in descending order into 

deciles based on their J months return where the top decile is the winner portfolio and the bottom decile is the loser portfolio. The 

stocks within the winner and looser portfolios are then split into quartiles based on J months’ average trading volume. Quart ile V1 

is the stocks with the highest trading volume and V4 is the stocks with the lowest trading volume. The stocks are then held for K 

periods. The W-L zero cost investment strategy for V1 is constructed when buying the most liquid stocks V1 from the winner 

portfolio and at the same time selling the most liquid stocks V1 from the loser portfolio. This is also done for each trading volume 

quartile V2, V3 and V4. The t-statistics are calculated as the average return divided by the standard error. * t stat  > 1.65 (10% 

level),  ** t stat > 1.96 (5% level) and *** t stat > 2.58 (1% level). 

Return t stat Return t stat Return t stat Return t stat

V1 5.37% 5.65*** 7.60% 6.69*** 9.67% 7.47*** 11.79% 8.21***

V2 4.60% 4.84*** 7.55% 6.65*** 12.13% 9.37*** 13.96% 9.72***

V3 6.39% 6.73*** 10.83% 9.54*** 18.07% 13.96*** 20.78% 14.47***

V4 8.97% 9.44*** 12.47% 10.99*** 15.99% 12.35*** 14.87% 10.35***

V1 5.17% 4.55*** 9.36% 7.23*** 14.95% 10.41*** 17.34% 11.08***

V2 6.05% 5.33*** 11.42% 8.82*** 17.61% 12.26*** 19.59% 12.52***

V3 7.78% 6.85*** 13.87% 10.71*** 17.43% 12.14*** 19.98% 12.77***

V4 6.28% 5.53*** 10.86% 8.39*** 12.20% 8.49*** 12.27% 7.84***

V1 5.87% 4.53*** 11.26% 7.84*** 14.78% 9.44*** 16.63% 9.87***

V2 5.86% 4.53*** 11.64% 8.11*** 14.67% 9.37*** 17.33% 10.29***

V3 8.35% 6.45*** 11.56% 8.05*** 12.49% 7.98*** 13.93% 8.27***

V4 7.22% 5.57*** 7.90% 5.5*** 7.99% 5.11*** 8.97% 5.33***

V1 4.45% 3.1*** 7.56% 4.83*** 11.69% 6.94*** 13.21% 7.36***

V2 6.20% 4.32*** 11.84% 7.57*** 16.03% 9.52*** 18.39% 10.24***

V3 5.73% 3.99*** 7.96% 5.09*** 9.45% 5.61*** 11.12% 6.19***

V4 5.92% 4.12*** 7.43% 4.75*** 9.02% 5.36*** 11.27% 6.28***
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Over all the liquidity effect had a different outcome for most of the indices. The S&P 500 index 

found evidence that the illiquid stocks could be part of the drivers behind the momentum anomaly 

where as the KAX ALL index provided results indicating that it is the liquid stocks which are the 

reason behind the anomaly. The CSI 300 and JSE FTSE Africa All index both had inconclusive results 

because the CSI 300 index could not provide any significant values and the JSE FTSE Africa All index 

had 50% of its returns signalling that illiquid stocks produced the highest returns but at the same 

time the other half of the returns claimed that it was the liquid stocks who had the higher returns. 

Consequently with the CSI 300 and JSE FTSE Africa All indices it is unlikely that the liquidity effect 

can explain the returns to the momentum effect.  

Research has also considered the liquidity effect on momentum returns and using a similar 

method to mine Demir, Muthuswamy and Walter (2004) found that for the Australian market 

there was evidence of illiquid stocks earning higher returns than the more liquid stock. The 

authors were not entirely able to say that the illiquid stocks were the reason behind the 

momentum anomaly as not all of their returns turned out to be significant. Bettman, Sault, and 

Von Reibnitz (2010) also focused on the liquidity effect on momentum strategy. Using a different 

method to mine they found that the momentum effect was only profitable when implemented on 

liquid Australian stocks but when implemented on illiquid Australian stocks the momentum 

returns became negative. 
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Limitations 
It is important to consider the different limitations that my research might suffer from to get a 

better understanding of the results.  

One such limitation is survivorship bias. Survivorship bias is most likely present in my data because 

when collecting data on the indices it is assumed that the current list of stocks in the indices is the 

same one that existed all through-out the sample period tested. This bias could skew my results 

and make the returns I find slightly higher than what would occur in the real world. 

Another limitation occurs as I use mid prices in all of my analysis. This means that I do not consider 

the bid-ask spreads. Some bid-ask spreads may be high and could have the potential to reduce the 

profits of a trade and since I am using mid prices I do not truly reflect this in my results. Since I am 

also considering illiquid markets (emerging market indices) where the bid-ask spread is known to 

be higher it means that the returns for these indices are higher in my analysis than what would 

happen in reality. Thereby one could argue that the returns for these indices for both the calendar 

and momentum effect should be reduced but some sort of illiquidity premium.  

It is also important to consider the effect transaction cost could have on the profits reported in the 

analysis. My analysis for the anomalies does not consider transaction costs but in reality 

transaction costs are known to potentially eliminate all possible profits. As discussed earlier Wang 

(2008) found that a full round trip would incur a transaction cost of about 1%. I am also 

considering very illiquid markets so the transaction costs might be slightly higher for my chosen 

indices. Thus it is probable for transaction costs to reduce the returns of the 3 anomalies and if 

this transaction cost is high enough it could potentially reduce the returns by just enough to make 

the profits close to zero and thereby remove the anomaly. In fact Bettman, Sault, and Von Reibnitz 

(2010) found that by considering bid-ask spreads and liquidity restrictions it was no longer possible 

to make profits from a momentum strategy in the Australian market. This could be a potential 

area to carry out further research to see how robust the anomalies really are. 

Risk factors should also be considered when talking about potential limitations. Investors require a 

higher return for the risk premium they take on when investing and it is not always possible to 
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evaluate the risk encountered. Higher returns may thereby mean that there is a higher hidden risk 

as well. If I was able to find and eliminate this hidden risk, the returns may be reduced and if the 

returns were reduced by enough this could mean that the calendar and momentum returns might 

no longer show any signs of anomalies being present. 

The calendar anomaly analysis showed that only the CSI 300 index might still contain this anomaly. 

The sample size for this index could be a potential limitation because it was much smaller than for 

the other 3 indices. Further research should be carried out on this index to see what patterns arise 

in the future and then it can be seen if the anomaly is consistent within this market. 
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Conclusion 
 Anomalies, their existence and the potential reasons behind them have been a topic discussed 

and researched a lot over the years. If an anomaly is in fact present it goes against one of the 

cornerstones of financial theory which is the efficient market hypothesis (EMH). EMH states that 

all information is reflected in the stock prices already so investors should not be able to make an 

abnormal return but many investors and researchers have shown that people still manage to make 

a profit from trading on anomalies (such as momentum strategies). It was therefore within the 

scope of my research to see if 3 anomalies were in fact present over time and if there were some 

fundamental reasons underlying the anomalies. 

The focal point was on the 4 indices; S&P500, CSI 300, KAX ALL and JSE FTSE Africa All so that both 

developed and emerging market indices were used in the study. 

The initial study was on calendar effects, which included the day of the week and month of the 

year anomaly. For the S&P 500 index the full time period from 1950-2013 showed signs of a day of 

the week effect being present in the data. There were significantly higher returns available on a 

Wednesday and the lower than average returns took place on a Monday. Although the day of the 

week anomaly was found not to be persistent as the significant coefficients disappeared in later 

sub periods and thereby lead to the conclusion that the anomaly vanished after 1996 for the S&P 

500 index. The CSI 300 index had the smallest data sample and its full time period was therefore 

from 2005-2013. There was evidence of a day of the week effect with Monday having a higher 

than average return for the week. The KAX ALL index and JSE FTSE Africa All indices also showed 

signs of a day of the week anomaly being present in their full time periods. The KAX ALL index had 

a day of the week effect where Friday had a higher than average return where as the African index 

had the highest return at hand on a Monday. Both these indices had an anomaly present in their 

full time periods but after 2005 the coefficients became insignificant and there was no longer 

evidence of an anomaly for either index.  

For the month of the year effect, the S&P 500 index displayed strong significant coefficient for the 

month of December and November indicating that there was a month of the year effect for its full 

time period. The sub periods showed that after 1996 the month of the year effect faded away and 
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the anomaly disappeared. The CSI 300 index had significant higher than average returns for the 

month of December and therefore reflected a month of the year effect. The anomaly was also 

present for the KAX ALL and JSE FTSE Africa All index for their full time periods. For the KAX ALL 

index January and December had the highest monthly returns and the JSE FTSE Africa All index had 

its month of the year effect present in December. For both indices the sub periods showed that 

significant levels of the coefficients lessened in more recent times and after 2005 the anomaly 

faded or disappeared all together for both indices. 

An important aspect of my analysis was to find out if there were anomalies in the indices and 

especially if the anomalies perhaps had disappeared from the developed markets and might still 

be available in the emerging markets. For the calendar effects there was strong evidence that the 

anomaly had faded or disappeared from 3 out of 4 indices. There was only evidence of the 

anomaly still being present in the CSI 300 index. Thus it could be argued that practitioners who 

would normally trade away the profit available from the anomaly information may not yet had 

turned their attention to the CSI 300 index. Since the sample size of the CSI 300 was smaller than 

the other indices further researches could be carried out on this index to see what anomaly 

patterns might occur in the future. 

The last anomaly I focused on was the momentum effect. The S&P 500 index exhibited a 

momentum effect for its full time period with 13 out of 16 zero cost investment strategies being 

significant. Although these returns did not turn out to be persistent as the significant returns 

disappeared after 2001 and the anomaly disappeared as a consequence. The CSI 300 index 

showed only few significant values both for its full time period as well as its sub periods. The KAX 

ALL index and the JSE FTSE African All index on the other hand both showed that momentum 

strategies produced significant returns for all time periods.  

These results made it hard to conclude if the anomaly had disappeared in developed indices and if 

the anomaly instead might be present in the emerging indices because the anomaly was present in 

one developed and one emerging market. 

  The last analysis I carried out was on liquidity and size effect and I wanted to see if these tests 

could perhaps explain the momentum returns. The size and liquidity tests could not explain the 

returns for the emerging indices because the results were either insignificant or contradictory to 
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each other. However, the liquidity and size tests could explain part of the returns for the 

developed indices. The S&P 500 index had patterns of small firms and illiquid stocks contributing 

to the momentum returns and the KAX ALL index showed patterns of large firms and liquid stocks 

adding to the momentum returns.  

Overall I found that there was evidence of an anomaly for the CSI 300 index when it came to the 

calendar effect and also for the KAX ALL and JSE FTSE African all indices when I focused on the 

momentum effect. However the questions still remains that if I was able take out the effect of 

transaction cost, liquidity effect, size effect and potential hidden risks would these anomaly 

returns be reduced by enough to make the anomalies fade away? I believe that these factors could 

reduce the presence of the anomalies but the evidence is still that there are signs of anomalies for 

some of my chosen indices. 
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Appendix 
Table A 

The results from running an Augmented Dickey-Fuller test on the index logarithmic returns for each Index. If an index 

is stationary then it will be defined by S but if it is not stationary it will be defined by N. 

  Returns 

Index Test statistic P value Stationary 

S&P 500 -25.6240 0.01 S 

CSI 300 -10.5845 0.01 S 

KAX ALL -14.2556 0.01 S 

JSE FTSE Africa All -15.4779 0.01 S 
Critical values: 1% (-3.432152), 5% (-2.862222), 10% (-2.567177) 
 
 
 

Table B 

This table shows the outcomes of the Durbin Watson test for serial correlation. If the index contains serial correlation 

this will be defined by Y and when no serial correlation is present this is defined by N. The results are shown for the 

day of the week effect on the full time period. 

Index Durbin Watson stat Serial Correlation 

S&P 500 1.9407 N 

CSI 300 1.9697 N 

KAX ALL 1.8648 N 

JSE FTSE Africa All 1.8607 N 
 
 
 

Table C 

This table shows the outcomes of the Durbin Watson test for serial correlation. If the index contains serial correlation 

this will be defined by Y and when no serial correlation is present this is defined by N. The results are shown for the 

month of the year effect on the full time period. 

Index Durbin Watson stat Serial Correlation 

S&P 500 1.9443 N 

CSI 300 1.9868 N 

KAX ALL 1.8703 N 

JSE FTSE Africa All 1.8642 N 
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Table D 

This table shows the outcomes of the Breusch Pagan test for heteroscedasticity. If the index contains 

heteroscedasticity this will be defined by Y and when no heteroscedasticity is present this is defined by N. The results 

are shown for the day of the week effect on the full time period. 

Index P value Heteroscedasticity 

S&P 500 0.0000 N 

CSI 300 0.0001 N 

KAX ALL 0.1067 Y 

JSE FTSE Africa All 0.0008 N 

 
 

Table E 

This table shows the outcomes of the Breusch Pagan test for heteroscedasticity. If the index contains 

heteroscedasticity this will be defined by Y and when no heteroscedasticity is present this is defined by N. The results 

are shown for the month of the year effect on the full time period. 

Index P value Heteroscedasticity 

S&P 500 0.26460 Y 

CSI 300 0.05491 Y 

KAX ALL 0.00000 N 

JSE FTSE Africa All 0.00509 N 

 
 

Table F 

This table shows the test statistic and p value before and after correcting for heteroscedasticity for the KAX ALL index 

day of the week effect for the full time period. 

KAX ALL index With Original errors With Robust erros 

Day T stat p value T stat p value 

Monday 0.9500 0.3421 0.8462 0.3974 

Tuesday 0.2855 0.7753 0.2985 0.7653 

Wednesday 0.9570 0.3386 0.9400 0.3472 

Thursday 0.0615 0.9510 0.0628 0.9500 

Friday 2.3896 0.0169 2.6154 0.0089 
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Table G 

This table shows the test statistic and p value before and after correcting for heteroscedasticity for the S&P 500  index 

month of the year effect for the full time period. 

S&P 500 Index With Original errors With Robust errors 

Day T stat p value T stat p value 

January 1.8868 0.0592 1.9937 0.0462 

February -0.3008 0.7636 -0.3496 0.7267 

March 2.0188 0.0435 2.1821 0.0291 

April 2.5184 0.0118 2.7783 0.0055 

May 0.1206 0.9040 0.1320 0.8950 

June -0.1497 0.8810 -0.1700 0.8650 

July 1.5408 0.1234 1.7137 0.0866 

August -0.2001 0.8414 -0.2026 0.8395 

September -1.1294 0.2588 -1.0612 0.2886 

October  0.9914 0.3215 0.6842 0.4939 

November 2.5366 0.0112 2.3033 0.0213 

December 2.8905 0.0039 3.2026 0.0014 

 
 


