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Global Analysis of Calendar Anomalies
Abstract

The purpose of this study is to examine the presence of four calendar anomalies in global equity markets.  We examine four calendar anomalies: the day-of-the-week effect, the January effect, the turn-of-the-month effect, and the pre-holiday effect.  We divide global markets into three categories: the developed world excluding the US, emerging markets, and finally the US market.  We use three indices to proxy for these markets: the Dow Jones Emerging Markets (EM) Index, the Dow Jones World Developed Markets Excluding US (DExUS) Index, and the Dow Jones US (US) Index.  Our data covers the time-period from 1992 to 2006.  We find evidence that the day-of-the-week effect is present only in the EM index.  The turn-of-the-month effect is present in both EM and DExUS indices, but only a weak effect in the US index.  The pre-holiday effect is present in both EM and DExUS indices, but not in the US index.  We do not find any evidence of the January effect in any of the three indices.  These results suggest that the US equity market is more efficient than other global equity markets. 

Global Analysis of Calendar Anomalies
1.
Introduction

Calendar anomalies are patterns in stock prices that can be exploited by investors to earn excess abnormal returns.  Research in calendar anomalies accelerated when the Center for Research in Security Prices made monthly and weekly stock market data available.  The first studies on the subject include Fields (1931) and Wachtel (1942).   This study extends those that examine calendar anomalies in global markets.

The presence of calendar anomalies is contrary to the efficient market hypothesis of Fama (1965, 1970).  The presence of a calendar anomaly shows that investors can make excess returns by conducting stock transactions in a particular pattern.  For example, investors can earn excess returns on average by buying a stock the last day of a prior month and selling on the third day of a current month.  In addition, these results show investors can make abnormal profits by buying an emerging market stock right before the market closes on Monday and selling it just before the market closes on Friday.  

We use regression analysis to examine the daily returns of the Dow Jones Emerging Markets (EM) Index, the Dow Jones World Developed Markets Excluding US (DExUS) Index, and the Dow Jones US (US) Index.  We find the day-of-the-week effect only in the EM index.  We find a turn-of-the-month effect in the EM and DExUS indices, indicating positive returns for the last trading day of a month and the first three trading days of the following month.  However, the turn-of-the-month effect is weak in the US index.  We find the pre-holiday effect in the EM and DExUS indices, but not in the US index.  None of the indices have evidence of the January effect. 


The rest of the paper is organized as follows: a literature review in section 2, an explanation of the research methodology in section 3, a discussion of the results in section 4, and a conclusion in section 5. 

2.
Literature Review


There have been several studies examining the presence of calendar anomalies both in the US and global markets.  We discuss important studies related to each of the four anomalies examined in this study.
French (1980) finds that stock markets typically decline on Monday, whereas Friday's return is typically positive.  This is known as the day-of-the-week effect or the Monday effect.  French claims that Monday’s return could be three times as high as compared to any other day of the week, but transaction costs would cancel any benefit of using this effect as a trading strategy.  Cross (1973) finds that equity markets rally more frequently on Friday as compared to any other day.  Other researchers that find negative returns on Monday include Fields (1931) and Gibbons and Hess (1981).  
Rogalski (1980) compares the closing prices at the end of one week with the opening prices at the beginning of the following week and conclude that prices mainly decline during the weekend.  Harris (1986) shows that investors make 14.7% more money on an average if they sell stocks on Friday instead of Monday.  
There are several explanations offered for this effect.  Miller (1988) suggests that investors may decide to sell a stock on Monday in which they do not feel good about after thinking about it during the weekend.  Also, short sellers might decide to cover positions on Friday and short the same stock again on Monday if they don’t want to think about them over the weekend (Jacobs 1988).  Another possible cause of this effect is that managers announce positive developments as soon as possible, but wait until the market is closed on Friday to announce negative news (Penman, 1987).  Lakonishok and Levi (1982) suggest that positive returns on Friday may be because of check-clearing and settlement practices.  Keim and Stambaugh (1984) conclude that there is a stronger correlation between Friday’s and Monday’s return than any other combination of days.  Bessembinder and Hertzel (1993) finds that two days that have a trading interruption between them are more strongly auto correlated.  Other possible explanations offered include the effect of options expiration and unexpected earnings or inflation surprises. 


The January effect means that stocks have the higher positive returns in January as compared to other months.  The notion was first suggested by Wachtel (1942).  He argues that the January effect exists because people sell stocks that have decreased in value in December due to tax-loss selling and investors’ increased demand for cash decreases the equity prices artificially in December due to expenses relating to Christmas.  
Rozeff and Kinney (1976) use an equally-weighted index of the New York Stock Exchange to conclude that January’s return is three percentage points higher than the average return of any other month.  Banz (1981) observe that small capitalization stocks have higher returns than large capitalization stocks, and Keim (1983) find that the January effect is more pronounced in small capitalization stocks as compared to large capitalization stocks.  Rogalski and Tinic (1986) state that another possible explanation for the January effect is that betas of small capitalization stocks increase by 30% during January, which would be consistent with the CAPM model since it says investors, only take systematic risk.

Reinganum (1983) find that stocks that have lost value during December, for reasons such as tax loss selling, rebound the following January.  However, Gultekin and Gultekin (1983) weaken this argument by finding that the January effect is present even where there is no capital gains tax.  Bildersee and Kahn (1987) argue that mutual fund managers sell stocks they do not want to publish in their year-end reports in December and they buy them back in January, which is called window dressing.  Jacobs and Levy (1988) find that some investors wait until the New Year to realize long term gains, but Ritter (1987) argues that it is unclear why investors who sell stocks in December would wait until the following January to reinvest their proceeds.  A few studies like Brown et al. (1983), Reinganum (1983), and Chan (1986) do not support the January effect.  

The turn-of-the-month (TOTM) effect means that the return of the last day of a current month and the first three trading days of the next month are positively affected. Lakonishok and Smidt (1988) find that the return during TOTM trading days is significantly greater than non TOTM trading days.  In contrast, Lakonishok and Smidt (1989) show that the return during the first fifteen days of a calendar month is not significantly different than the return during the last fifteen days of a calendar month.  However, Compton (2002) finds that this effect has been weakening in the United States and Canadian markets.  Ogden (1987) suggests that investors may be using cash dividends and salaries to invest in stock market at the end of the month, and thus the higher observed returns at the turn-of-the-month. 

 The pre-holiday effect shows how investors earn a significantly higher return before market holidays.  Pettengill (1989) observes that all stocks exhibit a high rate of return before a holiday.  This anomaly does not apply to holidays in which the market is open, such as Saint Patrick’s Day ( Hirsch, 1986).  Furthermore, evidence shows that the period between Christmas and New Years experiences a high positive return of 1.6 percent (Lakonishok and Smidt, 1988).  Ariel (1990) finds that  75 percent of the pre-Holiday trading days have a positive return as compared to 54 percent positive trading days overall.  Cadsby and Ratner (1992) find pre-holiday effect in Australia, Hong Kong, Japan, and Canada for the time period 1962–1989.  Lakonishik and Levi (1982) find a similar effect on Thursday if the market is closed on Friday, and on Friday if the market is closed on Monday.  
3. Research Methodology

We use the daily returns of the Dow Jones Emerging Markets (EM) Index, Dow Jones World Developed Markets Excluding US (DExUS) Index, and Dow Jones US (US) Index from 1992 to 2006 for this study.  We adopt the standard methodology of using dummy variables for the time–period of interest to capture excess return.  A brief discussion of indexes and methodology is as follows:

A. Discussion of the indices


The EM Index has 95% of the float of 21 different emerging countries.  It includes countries such as Brazil, Malaysia, Mexico, the Philippines and Taiwan. Meanwhile, the DExUS Index account for about 95% of the float of 23 developed countries, excluding the United States.  This index includes countries such as Australia, Hong Kong, and Singapore.  These indices are price weighted and reviewed every quarter. Also, the indices are adjusted constantly when unusual events occur.  In order for stocks to be included in these indices, they must be in the top 95% in terms of market capitalization and not be in the bottom .01% according to turnover.

The US Index consists of all stocks that are traded in the United States with the exception of those that are uncommon or not liquid.  In turn, these stocks are arranged and weighted by market capitalization and reviewed quarterly. Furthermore, stocks that have the lowest 5% in market capitalization and the lowest .01% in turnover are eliminated. 
B. Methodology 

We adopt the standard methodology of using dummy variables in a regression approach where daily returns on the subject index are regressed on a series of dummy variables that represent the time-period of interest.  The coefficients on dummy variables capture the excess daily return during the time-period they represent. 
In the day-of-the-week effect, returns on Monday are negative. The following equation captures the day-of-the-week effect:

Rt = a0 + a1D2t + a2D3t + a3D4t + a4D5t + et
· Rt represents the average daily return of each day, which is noted by t, of the week.

· D2t to D5t represents the days of the week from Tuesday to Friday. 

· a0 through a4 represents the excess return of each variable. 

· a0 represents the excess return on Monday

· et captures the amount of error.

The January effect means higher positive returns for the month of January.  The following equation captures the January effect:

Rt = a0 + a1D2t + a2D3t + ………+ a11D12t + et

· Rt represents the average return on a day, which is noted by t.

· D2t to D12t represents a trading day in February through December.

· et captures the amount of error.

· a1 through a11 represents the excess return from February through December. 

· a0 represents the excess return in January. 


The turn-of-the-month effect means that stocks have higher than normal returns on the last day of a current month and on the first three days of the next month. The following equation captures the turn-of-the-month effect: 
Rt = a0 + a1D2t +  et

· Rt represents the average return from the turn-of-the-month effect on a particular day, which is noted by t.
· D2t would be 1 if the current day is between the last day of a current month and the third day of the next month, and zero otherwise. 
· et captures the amount of error.
· a0 represents the excess return between the last day of the current month and the third day of the next month.

The pre-holiday effect means higher returns on days preceding a holiday in which the market is closed.  The following equation captures the pre-holiday effect: 
Rt = a0 + a1D2t +  et

· Rt shows the average return from the pre-holiday effect on a particular day, which is noted by t.

· D2t is 1 if the trading day is a pre-holiday and is 0 if it is not a pre-holiday. 
· et captures the amount of error.

· a1 represents the excess return on the day of the pre-holiday. 
4.  Discussion of results
Table 1 reports results of the regression analysis of the day-of-the-week effect. The constant captures the additional return on Monday is the constant, while Tuesday through Friday are represented by dummy variables.  We find evidence for the day-of-the-week effect only in the EM Index, but no effect in the DExUS and US indices.
Table 2 reports results from the regression analysis of the January effect.  The month of January is represented by the constant, whereas February through December are represented by dummy variables. We find no evidence of the January effect in any of three indices. 

Table 3 reports results from the analysis of the turn-of-the-month effect.  A dummy variable represents the last trading day of a month and first three trading days of the following month.  We find the turn-of-the-month effect in both EM and DExUS indices, but only weak evidence in the US Index.

Table 4 reports results from the analysis of the pre-holiday effect.  The pre-holiday days are represented by a dummy variable.  We find evidence of the pre-holiday effect in both the EM and DExUS Indices, but not in the US Index. 
5.
Conclusion

In this paper, we examine the presence of the day-of-the-week effect, the January effect, the turn-of-the-month effect, and the pre-holiday effect in three categories of global markets.  We use three market indices to proxy for these categories: Dow Jones Emerging Markets (EM) Index, the Dow Jones World Developed Markets Excluding US (DExUS) Index, and the Dow Jones US (US) Index.  We find evidence of three anomalies in emerging markets, two anomalies in developed markets excluding the US market, and weak evidence of only one anomaly in the US market.  Our results suggest that the US market is the most efficient and emerging markets are least efficient.  
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Table 1: Day–of–the–Week Effect

This table reports the result of regressions used to calculate the Day–of–the–Week effect for the Dow Jones Emerging Market (EM) index, Dow Jones Developed Markets excluding US (DExUS), and the Dow Jones US (US) index for the period 1992–2006.  The dependent variable (Rt) is daily return.  Tuesday – Friday represent dummy variables equal to 1 for the respective day of the week.  Newey–West (1987) Heteroskedasticity and Auto–correlation adjusted standard errors are used to calculate p–values as reported below the co–efficients.  *, **, and *** mean statistical significance at 10%, 5%, and 1% levels.

	Dependent variable = 
	Rt

EM
	Rt

DExUS
	Rt

US

	Intercept
	-0.11
	-0.02
	0.05

	
	0.0109
	0.5072
	0.2353

	Tuesday
	0.14
	0.06
	-0.02

	
	0.0086
	0.1833
	0.7585

	Wednesday
	0.18
	0.00
	0.01

	
	0.0017
	0.9893
	0.8550

	Thursday
	0.1
	0.10
	-0.01

	
	0.0755
	0.0338
	0.8280

	Friday
	0.26
	0.08
	-0.03

	
	<.0001
	0.0818
	0.6159

	
	
	
	

	N
	3781
	3781
	3781

	R2
	0.0067
	0.0022
	0.0002


Table 2: January Effect

This table reports the result of regressions used to calculate the January effect for the Dow Jones Emerging Market (EM) index, Dow Jones Developed Markets excluding US (DExUS), and the Dow Jones US (US) index for the period 1992–2006.  The dependent variable (Rt) is daily return.  February – December represent dummy variables equal to 1 for the respective calendar month.  Newey–West (1987) Heteroskedasticity and Auto–correlation adjusted standard errors are used to calculate p–values as reported below the co–efficients.  *, **, and *** mean statistical significance at 10%, 5%, and 1% levels.

	Dependent variable = 
	Rt

EM
	Rt

DExUS
	Rt

US

	Intercept
	0.06
	-0.02
	0.05

	
	0.4931
	0.6899
	0.3467

	February
	0.00
	0.05
	-0.05

	
	0.9973
	0.5017
	0.4503

	March
	-0.05
	0.05
	-0.03

	
	0.6650
	0.4930
	0.7092

	April
	-0.03
	0.14
	0.01

	
	0.7944
	0.0619
	0.8972

	May
	-0.09
	0.04
	0.00

	
	0.3832
	0.6331
	0.9923

	June
	-0.06
	0.03
	-0.03

	
	0.6032
	0.6489
	0.7076

	July
	-0.10
	0.00
	-0.05

	
	0.3351
	0.9924
	0.5401

	August
	-0.15
	0.02
	-0.07

	
	0.1803
	0.7899
	0.3526

	September
	-0.10
	-0.03
	-0.06

	
	0.3788
	0.6885
	0.4153

	October
	-0.02
	0.07
	0.06

	
	0.8890
	0.3806
	0.4153

	November
	0.09
	0.06
	0.07

	
	0.4086
	0.4231
	0.3372

	December
	0.1
	0.14
	0.03

	
	0.3339
	0.0400
	0.6831

	
	
	
	

	N
	3781
	3781
	3781

	R2
	0.0049
	0.0031
	0.0020


Table 3: Turn–of–the–Month Effect

This table reports the result of regressions used to calculate the Turn–of–the–Month effect for the Dow Jones Emerging Market (EM) index, Dow Jones Developed Markets excluding US (DExUS), and the Dow Jones US (US) index for the period 1992–2006.  The dependent variable (Rt) is daily return.  TOTM is a dummy variable equal to 1 during the –1 to +3 days of each calendar month.  Newey–West (1987) Heteroskedasticity and Auto–correlation adjusted standard errors are used to calculate p–values as reported below the co–efficients.  *, **, and *** mean statistical significance at 10%, 5%, and 1% levels.

	Dependent variable = 
	Rt

EM
	Rt

DExUS
	Rt

US

	Intercept
	-0.02
	-0.01
	0.02

	
	0.4170
	0.7472
	0.1892

	TOTM
	0.22
	0.16
	0.07

	
	<.0001
	<.0001
	0.0841

	
	
	
	

	N
	3781
	3781
	3781

	R2
	0.0071
	0.0051
	0.0008


Table 4: Pre–holiday Effect

This table reports the result of regressions used to calculate the Pre-holiday effect for the Dow Jones Emerging Market (EM) index, Dow Jones Developed Markets excluding US (DExUS), and the Dow Jones US (US) index for the period 1992–2006.  The dependent variable (Rt) is daily return.  Pre–Holiday represents a dummy variable equal to 1 for the day before the following holidays: New Year, President’s Day, Good Friday, Memorial Day, Independence Day, Labor Day, Thanksgiving, and Christmas. Newey–West (1987) Heteroskedasticity and Auto–correlation adjusted standard errors are used to calculate p–values as reported below the co–efficients.  *, **, and *** mean statistical significance at 10%, 5%, and 1% levels.

	Dependent variable =
	Rt

EM
	Rt

DExUS
	Rt

US

	Intercept
	0.02
	0.02
	0.04

	
	0.3389
	0.1582
	0.0187

	Pre–Holiday
	0.16
	0.13
	-0.03

	
	0.0256
	0.0476
	0.6821

	
	
	
	

	N
	3781
	3781
	3781

	R2
	0.0007
	0.0006
	0.0000
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