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Abstract: The aim of the paper is verifying the appearance of the momentum effect and winner-loser effect for the separate sectors of economy. The research are provided for the sector subindexes from the WIG index, calculated by the WSE, and sector subindexes belonging to WIG20 and MIDWIG indexes calculated for the investigation. The research covers the period from 3.10.1994 10.10.2008, that is divided into subperiods where the break points are crucial for the Warsaw Stock Exchange events. In this way 22 subattempts are distinguished. The efficiency of momentum strategy was checked for portfolios with one subperiod duration. In case of the index, for which momentum strategy at considered subperiods didn’t occur, efficiency was verified also for 3, 6, 9 and 12 months. The winner-loser strategy was tested for returns based on 2 and 3 subperiods and holding for next 2 and 3 subperiods.
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1. Introduction

Momentum and winner-loser effects are the most often studied anomalies on the stock markets (Buczek [2005], p. 91). Momentum effect is numbered to the group of anomalies which are relevant to delay of the reaction of market to the new information. It was described for the first time by Jegadeesh and Titman [1993] for the U.S. Stock Market. They presented the results of 32 strategies for the portfolios that were kept (by investors) during the period from three to twelve months. The analysis covered the years from 1965 to 1989. The created portfolios were composed of the decile of the stocks at the highest and the lowest rates in the previous period. All the considered strategies brought the positive rates of return. The best results were received for the strategy in which the portfolios had been created on the basis of the return rates from the previous 12 months, and they were kept for 3 months. 

The effectiveness of momentum strategy was confirmed also for different stock markets
. Szyszka [2003], [2006], Buczek [2005] and Grotowski [2003] considered this subject in the Polish literature. Buczek's studies concerned the quotations of 65 companies in the years 2001 – 2004. The “winners” and “losers” portfolios were created at the end of each quarter. They were composed of the stocks of 10 companies and they were held for the following quarter. Grotowski checked 7 momentum strategies for stocks quotations from 2.11.1994 to 17.09.2002. In Grotowski's studies the ranking periods and the test periods
 amounted 3, 4, 6, and 8 weeks and 30, 60, and 90 days, respectively.

The most extensive investigation were provided by Szyszka. He concerned 16 strategies (the combination of periods of 3, 6, 9 and 12 months) for stocks quoted during ten years i.e. from October, 1994 to the end of September, 2005. The results of above-mentioned investigations confirm the effectiveness of momentum strategy for individual stocks
Winner-loser effect belongs to the contrarian strategies that means buying these values which in the last period of time lost the value, and selling those which made the biggest profit. However, it does not make the exact opposite of the momentum effect. The winner-loser strategy is based on the observation of the price changes in the very short periods (i.e. weeks, months) or the long ones (i.e. a year or few years) while the momentum strategy regards the time horizon between these periods (Szyszka [2006], p. 75). One of the most well-known papers about the winner-loser effect is the one prepared by De Bondt and Thaler [1985]. For data from the years 1933-1980, they used observations from every 3 years to create the portfolio that was composed of 35 the worst companies. The average rate of return for such a portfolio was 19,6% higher than the index rate. The results obtained by De Bondt and Thaler for the US market have also been reported for some other markets
.

The aim of the paper is to investigate whether the momentum effect and the winner-loser effect occur also for separate sectors of economy. Another words we would like to check if making a decision about buying or selling stocks from the different sectors it is possible to gain higher than average rates of return. If it is possible than it would deny the Efficient Market Hypothesis. 

2. Data description

In our research we employ the subindexes of the Warsaw Stock Exchange (WSE) index WIG, describing the economic sectors. There are: 

subindexes calculated by the WSE representing 6 sectors: WIG-BANKING, WIG-CONSTRUCTION, WIG-INFORMATICS, WIG-MEDIA, WIG-FOOD and WIG-TELEKOMMUNICATION;
subindexes calculated for our study, belonging to the WSE indexes WIG20 (that is the “golden companies” index) and MIDWIG (that is index of medium size companies), due to the following equation:
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, that is calculated after every change of the portfolio composition of the index as:
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The base date for the majority of subindexes of WIG20 index is 3.08.1994
. However the following indexes are exceptions: WIG20- INFORMATICS (base date is 22.06.1998) and WIG20-MEDIA (28.01.2002). In case of the subindexes from WIG index, the base date is 31.12.1998 with the exception of WIG - MEDIA (31.12.2004). While the base date for  MIDWIG subindexes  is 21.09.1998 with  the exception of MIDWIG - MEDIA (21.06.1999) and MIDWIG - TELEKOMMUNICATION - 18.09.2000.

The research covers the period from 3.10.1994 to 10.10.2008 and the whole sample is divided into 22 subsamples according to the break - points that are defined as dates when the crucial events for the Warsaw Stock Exchange took place (see Table 1).

Table 1. Breakpoints for the Warsaw Stock Exchange

	No.
	Date – the beginning of the period 
	The break - point event

	I
	3.10.1994
	the introduction of the fifth stock exchange session in week

	II
	17.05.1995
	the first public call to entering on sale

	III
	18.12.1995
	the introduction of bilateral run-off

	IV
	8.07.1996
	the introduction to continuous quotations of stocks of the first companies: BIG, BG, BPH, Dębica, Elektrim, Rolimpex

	V
	12.02.1997
	the capitalization of exchange market achieves 10 mld USD, the record day turnover was 953,8 million zl

	VI
	21.09.1997
	parliamentary elections, breakdown at the stock exchanges in Asia

	VII
	4.08.1998
	the first quotation of the rights to the new stocks ( to BRE stocks )

	VIII
	28.12.1998
	the last quotation of common shareholder certificates

	IX
	11.06.1999
	the capitalization of exchange exceeded 100 mld zl

	X
	31.01.2000
	beginning of making available the data by distributors of stock exchange services in the real time on the Internet

	XI
	17.11.2000
	starting new stock system WARSET

	XII
	23.09.2001
	parliamentary elections

	XIII
	6.05.2002
	the beginning of the denotation of stocks which meet the requirements of shortsale

	XIV
	1.09.2003


	the introduction of run-off to closing the continuous quotations

	XV
	1.05.2004
	the new divisionon of quotation markets into the official and unofficial ones; joining the European Union

	XVI
	10.11.2004


	the highest in the history of GPW stocks turnover on session  coming to 3,27 mld zl

	XVII
	25.09.2005
	parliamentary elections

	XVIII
	27.02.2006
	Wig exceeds 40 thousand points

	XIX
	25.07.2006
	sessional turnovers exceeded 176,2 mld zl

	XX
	01.01.2007
	the law concerning the lack of tax on the civil law actions on transactions carried out on GPW by the remotely members; preparation to start the New Market

	XXI
	30.08.2007
	the start of the new New Connect market by the Stock Exchange

	XXII
	16.03.2008
	the beginning of the series of bankruptcies in the USA


Source: Own consideration.

3. Methodology of studies

Construction of the momentum strategy is based on the 22 periods, described in Table 1. On the last day of the I subperiod, i.e. on May, 16, 1995, the "winner" and "loser" portfolios are created. The "winner" is the sector which gained the highest rate of return during the I period, and the "loser" is the one that is characterized by the smallest rate of return. The portfolios are kept for the II subperiod (i.e. up to December, 15, 1995), and at the end of that period the "winner" and "loser" portfolios are created again. The portfolio of the winner is composed of the sector which gained the biggest rate of return during the II subperiod, and the "loser" is composed of the one which lost most at that time. Analogous conduct is continued up to the end of the period XXII. Considering subindexes from the MIDWIG index, the construction of portfolios is started from the VIII period and for the subindexes from the WIG index - from the VII period. 

In case of the subindex for which momentum strategy at considered subperiods did not occur, the efficiency is checked also for 3, 6, 9 and 12 months.

The algorithm of investment strategy construction is as following:

1)The establishment of the length of keeping portfolio and J-month periods for which the average return rate is evaluated due to the formula:
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2) Choosing the sector with the highest return rate for the winner portfolio and with the lowest return rate for the loser portfolio in the ranking period;
3). Calculating the return rate for the "winner" and the "loser" portfolios when they are kept (K months);

4). Choosing the new period and repetition of steps (1) - (3). The beginning of the new period of keeping each portfolio is the end of the previous keeping period. 

The "winner” and the "loser" portfolios are created on the basis of the return rate from J months and kept for the following K months ( J/K ). In the considered portfolios their holding periods did not overlap with themselves as it is in Szyszka's paper [Szyszka 2003].

In the case when the average return rate from the winner portfolio turned out to be higher than the average return rate form the index itself, the significance of the obtained result is checked. The test is done by using t-statistics of t-Student distribution. The null hypothesis is, that the difference between the average return rate from the winner and the loser portfolios equals zero. Rejecting the null hypothesis is tantamount to appearing momentum strategy.

The winner-loser effect is analysed for the ranking and the test periods amounting 2 or 3 subperiods. Winner and loser portfolios are constructed according to methodology of the momentum strategy. In the case of subindexes from the MIDWIG index, the construction of portfolios is started from the IX subperiod, for the subindexes from the WIG - from the VIII subperiod and for the subindexes from the WIG20 - from III subperiod. 

In the case when the average return rate from the loser portfolio turned out to be higher than the average return rate from the winner portfolio and from the index itself, the significance of the obtained result is checked by using t-statistics. The null hypothesis is, that difference between the average return rate from the loser and the winner portfolios equals zero. Rejecting the null hypothesis is tantamount to appearing winner-loser strategy.

4. The results of research 

The results of the momentum strategy for sectors from WIG20, WIG and MIDWIG indexes  and subindexes of investigation from subperiod II to XXII are presented in Table2. The last part of Table 2 concerns results in the sector subindexes appointed by the WSE for WIG index. While first two parts of Table 2 contain the results regarding subindexes evaluated from formulas (1) - (2) on the basis of WIG20 and MIDWIG indexes.

Table 2 
Periodic return rates for subindexes from indexes: WIG20, MIDWIG and WIG ( in % )

	WIG20
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X

	WINNER
	-10.5
	189.2
	2.51
	-15.25
	35.06
	-20.55
	37.22
	19.11
	-17.47

	LOSER
	-16.6
	154.26
	-42.71
	7.4
	25.01
	-16.4
	23.87
	25.6
	-43.72

	WIG20
	-5.98
	86.11
	21.06
	-2.93
	-7.8
	-27.04
	27.24
	27.34
	-16

	
	XI
	XII
	XIII
	XIV
	XV
	XVI
	XVII
	XVIII
	XIX

	WINNER
	-57
	40.88
	8.01
	25.26
	-2.09
	43.17
	15.88
	0.46
	19.13

	LOSER
	-18.7
	-28.14
	10.98
	-21.82
	6.39
	-3.77
	29.72
	-12.72
	2.21

	WIG20
	-38.5
	30.33
	25.44
	7.3
	4.38
	33.95
	19.74
	3.21
	8.23

	
	XX
	XXI
	XXII
	average
	
	
	
	
	

	WINNER
	-28.8
	-35.06
	-4.80
	11.64
	
	
	
	
	

	LOSER
	9.83
	-17.63
	-22.66
	2.40
	
	
	
	
	

	WIG20
	8.73
	-20.43
	-29.94
	7.35
	
	
	
	
	

	WINNER-LOSER 

(t-Statistic)
	
	
	
	5.59*
	
	
	
	
	

	MIDWIG
	IX
	X
	XI
	XII
	XIII
	XIV
	XV
	XVI
	XVII

	WINNER
	-6.21
	-34.91
	19.82
	-2.81
	54.76
	62.59
	-7.18
	-43.21
	41.18

	LOSER
	2.85
	-26.52
	-45.5
	-35.46
	8.13
	-8.38
	-6.79
	5.1
	14.91

	MIDWIG
	20
	-18.7
	-6.68
	15.26
	28
	38.89
	-4.89
	9.58
	43.48

	
	XVIII
	XIX
	XX
	XXI
	XXII
	average
	
	
	

	WINNER
	31.79
	16.39
	21.35
	-27.31
	-47.41
	5.63
	
	
	

	LOSER
	7.17
	19.83
	20.59
	-11.09
	-33.88
	-6.36
	
	
	

	MIDWIG
	4.59
	31.84
	25.85
	-30.46
	-44.49
	8.02
	
	
	

	WIG
	VIII
	IX
	X
	XI
	XII
	XIII
	XIV
	XV
	XVI

	WINNER
	28.77
	28.64
	-21.46
	-61.42
	55.34
	20.16
	30.22
	-1.93
	22.16

	LOSER
	25.91
	-6.05
	-34.69
	-25.09
	-15.3
	30.58
	9.48
	5.04
	-1.94

	WIG
	28.97
	23.41
	-17.91
	-27.82
	27.95
	42.37
	13.91
	5.14
	30.01

	
	XVII
	XVIII
	XIX
	XX
	XXI
	XXII
	average
	
	

	WINNER
	-3.43
	22.73
	45.18
	29.51
	-15.49
	-3.05
	11.73
	
	

	LOSER
	32.05
	-5.49
	-5.49
	12.91
	2.54
	-18.77
	0.38
	
	

	WIG
	19.78
	9.64
	15.54
	18.94
	-22.88
	-32.97
	8.95
	
	

	WINNER-LOSER

(t-Statistic)
	
	
	
	
	
	
	4.38*
	
	


Source: Own calculations. Symbol *means rejecting the null hypothesis (the difference between the average return rate from the winner's portfolio and the loser's portfolio equals zero) at 5 % level of significance and two-tailed test.

For the sectoral indexes evaluated from the WIG20 index, the average rate of return from the loser portfolio is 2.40% and for the winner portfolio it is 11.64%. At the same time, the average return rate of WIG20 index is 7.35%. So, systematic investing in the winner sector and selling companies from the loser sector gives the expected return rates higher than average (i.e. higher than index). The momentum effect is also observed for the portfolios created from the subindexes from the WIG index. In the case of the sector subindexes for the MIDWIG index, one can say that the momentum effect for the examined period does not appear. Additionally, for the sectoral indexes from the MIDWIG index in the investigated period, the momentum effect is verified for the ranking periods and test periods which amounted 3, 6, 9 and 12 months. The results of the 16 strategies for the sectors from the MIDWIG index are presented in the table 3.

Table 3 

The results of the 16 momentum strategies for the sectorals indexes from MIDWIG index( %)
	
	 3/3
	 3/6
	 3/9
	 3/12
	 6/3
	 6/6
	 6/9
	 6/12
	 9/3

	WINNER
	0.57
	6.90
	13.60
	27.71
	2.29
	4.89
	18.18
	15.39
	3.13

	LOSER
	-3.30
	-3.38
	0.82
	14.42
	-3.89
	-8.10
	0.71
	-14.39
	-3.21

	MIDWIG
	3.70
	8.85
	13.12
	22.32
	3.62
	7.94
	16.44
	23.33
	3.22

	WINNER-LOSER

(t-Statistic)
	
	
	4.97*
	14.78*
	
	
	2.49*
	
	

	
	 9/6
	 9/9
	 9/12
	 12/3
	 12/6
	 12/9
	 12/12
	
	

	WINNER
	8.69
	9.84
	19.99
	3.39
	9.96
	7.24
	8.74
	
	

	LOSER
	-9.60
	5.08
	-13.07
	-3.63
	-3.20
	-10.71
	-8.87
	
	

	MIDWIG
	7.87
	9.74
	20.80
	3.70
	10.14
	13.67
	17.38
	
	

	WINNER-LOSER

(t-Statistic)
	5.54*
	3.97*
	
	
	
	
	
	
	


Source: Own calculations. Symbol *means rejecting the null hypothesis (the difference between the average return rate from the winner's portfolio and the loser's portfolio equals zero) at 5 % level of significance and two-tailed test. Numbers J/K denotes the length ranking and tests periods, for instance: 3/6 means that the ranking period is 3 months and the test period is 6 months.
For the subindexes from the MIDWIG index, the profitability of the momentum strategy is observed at 5 from 16 cases (these strategies are denoted as: 3/9, 3/12, 6/9, 9/6, 9/9). The best results are obtained using 3/12 strategy i.e. the ranking period is 3 months and the test period is 12 months. Only in this case the results from the winner portfolio are 5 % higher than the results of the index itself, for the rest of the strategies this difference is even smaller. In all the cases when the returns of the winner portfolio are higher than the loser portfolio, the momentum effect seems to be statistically essential.

Table 4

The return rates of the portfolios from the index for the ranking and the test periods amounting 2 subperiods. (in %)

	WIG 20
	V
	VII
	IX
	XI
	XIII
	XV
	XVII
	XIX
	XXI

	WINNER
	-0.86
	7.31
	34.16
	-24.7
	51.44
	-17.7
	103.36
	31.42
	-41.35

	LOSER
	-38.47
	-54.31
	-8.19
	-54.25
	-20.25
	2.93
	24.83
	-12.05
	1.62

	WIG20
	17.52
	-32.73
	62.03
	-48.33
	63.47
	11.99
	60.39
	11.7
	-13.48

	
	Average
	
	
	
	
	
	
	
	

	WINNER
	15.90
	
	
	
	
	
	
	
	

	LOSER
	-17.57
	
	
	
	
	
	
	
	

	WIG20
	14.73
	
	
	
	
	
	
	
	

	MIDWIG
	XI
	XIII
	XV
	XVII
	XIX
	XXI
	Average
	
	

	WINNER
	-64.53
	-43.33
	58.71
	-34.74
	35.49
	-44.26
	-15.44
	
	

	LOSER
	-46.99
	-30.21
	4.14
	16.67
	3.54
	-62.98
	-19.31
	
	

	MIDWIG
	-24.1
	47.52
	32.09
	57.23
	37.89
	-12.49
	23.02
	
	

	WIG
	X
	XII
	XIV
	XVI
	XVIII
	XX
	XXII
	Average
	

	WINNER
	20.79
	-67.31
	24.33
	-5.33
	-8.72
	88.03
	-48.86
	0.42
	

	LOSER
	5.05
	17.58
	32.94
	43.02
	27.34
	6.95
	-0.59
	18.90
	

	WIG
	1.31
	-7.64
	62.18
	36.7
	31.32
	37.43
	-48.23
	16.15
	

	LOSER-WINNER

(t-Statistic)
	
	
	
	
	
	
	
	1.39
	


Source: Own calculation.

Table 5

The return rates of the portfolios from the index for the ranking and the test periods amounting 3 subperiods. (in %)

	WIG 20
	VII
	X
	XIII
	XVI
	XIX
	XXII
	Average

	WINNER
	-42.58
	14.81
	-27.74
	41.33
	47.04
	-69.24
	-6.06

	LOSER
	-50.93
	-48.33
	-66.68
	34.48
	14.09
	-35.95
	-25.55

	WIG20
	-34.69
	36.11
	0.56
	50.02
	33.74
	-39.38
	7.73

	MIDWIG
	XIII
	XVI
	XIX
	XXII
	Average
	
	

	WINNER
	-32.01
	-9.87
	131.24
	-70.69
	4.67
	
	

	LOSER
	-40.07
	-25.57
	42.34
	-85.93
	-27.31
	
	

	MIDWIG
	37.67
	44.75
	97.85
	-51.42
	32.21
	
	

	WIG
	XII
	XV
	XVIII
	XXI
	Average
	
	

	WINNER
	-69.3
	28.22
	38.36
	58.9
	14.05
	
	

	LOSER
	-23.21
	39.65
	24.87
	5.35
	11.67
	
	

	WIG
	-24.18
	70.52
	70.73
	5.98
	30.76
	
	


Source: Own calculation.

The results for the winner-loser strategy are presented in the Tables 4 -5. The statistical significance of this effect are also examined (when the average return rate from the loser portfolio are higher than the average return rate from the winner portfolio and the index itself.). Rejecting the null hypothesis (that the difference between the loser and winner portfolio equals zero) means appearing  the winner-loser effect.

Only in the case of subindexes from the WIG index and the ranking and the test periods amounting 2 subperiods, the average return rate from the loser portfolio are higher than the average return rate from the index itself.  The average rate of return from the loser portfolio is 18.90% and for the winner portfolio it is 0.42% (the average return rate of WIG20 index is 16.15%). However, this result turned out to be not statistically significant with 5 % level of significance and two-tailed test.

5. Conclusions 
The results of the research confirm appearing momentum effect for the sector subindexes from the WIG20 and WIG indexes. Using  the momentum strategy in the case of the small companies' sectors, apart from a few exceptions, is not profitable. It is connected with the large changeability of the index quatations (sector rated in one period to the "winnner" is the "loser" sector in the next period).

The gained results for the sectors from the WIG20 and WIG indexes can prove weak information efficiency of the Polish capital market. Sectors rated to the winner's portfolio and the loser's portfolio have changed, so systematic getting higher than the average return rates by the given sector is not possible.

Rouwenhorst [1999] and Griffin's [2003] research showed that the momentum effect on the developing markets is less intensive than on the mature ones. Such results are obtained for the sectors from the MIDWIG index. It can prove a lack of weak information efficiency of small companies, what is confirmed by the earlier research (see Żebrowska-Suchodolska, Witkowska 2007, 2008).

In the case of examining the winner-loser effect, it can be stated that for the stock market  this effect does not happen. The research provided for the foreign markets shows that the statistical significance of the results appears only for the portfolios held form 3 to 5 years. In the case of the Polish Stock Exchange creating such portfolios is not possible because of its relatively short history.
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Streszczenie 

Praca dotyczy występowania efektu momentum i efektu przegrani-zwycięzcy dla poszczególnych sektorów gospodarki. Przedmiotem badań są subindeksy sektorowe z indeksu WIG, obliczane przez Giełdę, oraz subindeksy sektorowe wchodzące w skład indeksów WIG20 i MIDWIG, wyznaczone w pracy. Badania dotyczą okresu od 3.10.1994 do 10.10.2008. Podzielono go na podokresy, gdzie punktami podziału są przełomowe wydarzenia dla Giełdy. W ten sposób otrzymano 22 podpróby. Skuteczność strategii momentum sprawdzono dla portfeli o długości 1 podokresu. W przypadku indeksu, dla którego strategia momentum przy rozważanych podokresach nie zachodziła, sprawdzono również jej skuteczność dla: 3, 6, 9 i 12 miesięcy. Strategię winner-loser sprawdzono przy okresie testowym i rankingowym wynoszącym 2 i 3 podokresy.

Słowa kluczowe: efekt momentum, efekt przegrani-zwycięzcy






� Scientific research with the financial suport of the Polish Ministry of Science and High Education, grant No. N111 014 32/1227.


� Rouwenhorst [1998] stated appearing momentum strategy for 12 European countries, Gloser and Weber [2003] for Germany, Forner and Marhuenda [2003] for Spain. Momentum effect was also observed for the Asian countries except for Japan and Soth Korea (Chui A. C. W., Titman S., Wei K. C. J., [2001])


� The ranking period is the period on the basis which the portfolios were being created and the test period is the one of keeping the portfolios.


� In the UK  [Power 1991,MacDonald and Power 1991, Campbell and Limmack 1997], in Spain [Alonso and Rubio 1990], in Brasil [Da Costa 1994] 


� From this date, the quotations of companies of WIG20 index are available.
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