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1 Source: FTSE Russell as at 28 February 2017 
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Table 1  Summary statistics 

This table reports the companies in the January 1986 (1986m1) to January 2016 

(2016m1) and in June 2016 (2016m6) per Market Capitalization Size-Segment (MCSS). 

                                                 

2 http://business-school.exeter.ac.uk/research/centres/xfi/ 

Year 1 6 11 16 21 26 31 31 

Date 1986m1 1991m1 1996m1 2001m1 2006m1 2011m1 2016m1 2016m6 

Nº of stocks in sample 196 246 317 384 447 514 620 627 

Nº large MCSS stocks 44 52 61 75 83 89 98 98 

Nº medium MCSS stocks 99 123 152 181 236 297 394 401 

Nº small MCSS stocks 53 71 104 128 128 128 128 128 
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Table 2: Market-adjusted ACAR of j-month/k-month relative strength portfolios 

This table reports the Market-adjusted ACAR of relative strength portfolios formed based on J-month past 

performance and held for K-months. The values of J and K are indicated in the first column and row, respectively. 

The stocks are ranked in ascending order after an observation period J and assigned into 10 equally weighted 

portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser Portfolio, being P10 the winner 

portfolio that comprehends the stocks in the highest return decile. The arbitrage portfolio measures the return 

difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The 

coefficients are in percentage (%). 

Observations Period (J) Portfolio (P)  Test Period (K) 

  
 

3 6 9 12 

3 

Loser 
-0.411*** -0.417*** -0.379*** -0.370*** 

(-3.65) (-5.25) (-5.93) (-6.48) 

Winner 
0.437*** 0.395*** 0.358*** 0.383*** 

(5.05) (6.19) (6.58) (8.06) 

Arbitrage 
0.848*** 0.811*** 0.737*** 0.753*** 

(11.92) (15.90) (17.53) (20.23) 

6 

Loser 
-0.212 -0.580*** -0.499*** -0.489*** 

(-1.29) (-4.78) (-5.17) (-5.71) 

Winner 
0.746*** 0.367*** 0.568*** 0.363*** 

(6.56) (4.19) (7.82) (5.60) 

Arbitrage 
0.958*** 0.947*** 1.067*** 0.852*** 

(9.53) (12.62) (17.61) (15.82) 

9 

Loser 
-0.043 -0.513*** -0.667*** -0.420*** 

(-0.22) (-3.50) (-5.34) (-4.08) 

Winner 
0.367*** 0.440*** 0.633*** 0.490*** 

(2.73) (3.93) (7.18) (6.59) 

Arbitrage 
0.410*** 0.953*** 1.300*** 0.910*** 

(3.42) (10.30) (16.94) (14.28) 

12 

Loser 
0.595** 0.438** -0.037 -0.369*** 

(2.56) (2.56) (-0.26) (-2.77) 

Winner 
1.302*** 0.669*** 0.491*** 0.223** 

(7.98) (5.83) (4.84) (2.34) 

Arbitrage 
0.707*** 0.231** 0.528*** 0.592*** 

(4.95) (2.23) (5.98) (7.20) 
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Table 3: Market-adjusted ACAR of 9-month/k-month relative strength portfolios 

This table reports the Market-adjusted ACAR per portfolio P of relative strength portfolios formed based on 9 -month 

past performance and held for K-months. The values K are indicated in the first row. The stocks are ranked in 

ascending order after an observation period J and assigned into 10 equally weighted portfolios. The portfolio of stocks 

in the lowest past return decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the 

stocks in the highest return decile. The arbitrage portfolio measures the return difference between the winner and the 

loser portfolio. The sample period runs from December 1985 to June 2016. The coefficients reported are significant 

at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Portfolio (P) Test Period (K) 

  3 6 9 12 

Loser 
-0.043 -0.513*** -0.667*** -0.420*** 

(-0.22) (-3.50) (-5.34) (-4.08) 

2 
0.293** -0.042 -0.051 0.012 

(2.07) (-0.41) (-0.57) (0.16) 

3 
0.266** 0.123 0.059 0.139** 

(2.17) (1.34) (0.78) (2.24) 

4 
0.194* 0.074 0.115* 0.161*** 

(1.92) (0.89) (1.73) (2.97) 

5 
0.278*** 0.138* 0.159** 0.172*** 

(3.09) (1.78) (2.42) (2.97) 

6 
0.211** 0.110 0.220*** 0.247*** 

(2.25) (1.50) (3.60) (4.70) 

7 
0.283*** 0.246*** 0.284*** 0.279*** 

(2.98) (3.29) (4.62) (5.21) 

8 
0.355*** 0.271*** 0.340*** 0.319*** 

(3.31) (3.06) (4.67) (5.15) 

9 
0.344*** 0.323*** 0.452*** 0.404*** 

(2.99) (3.61) (6.64) (6.95) 

Winner 
0.367*** 0.440*** 0.633*** 0.490*** 

(2.73) (3.93) (7.18) (6.59) 

Arbitrage 
0.410*** 0.953*** 1.300*** 0.910*** 

(3.42) (10.30) (16.94) (14.28) 
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Table 4: FF3FM ACAR of j-month/k-month relative strength portfolios 

This table reports the ACAR with Fama-French (1993) three-factor model of relative strength portfolios formed based 

on J-month past performance and held for K-months. The values of J and K are indicated in the first column and row, 

respectively. The stocks are ranked in ascending order after an observation period J and assigned into 10 equally 

weighted portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser Portfolio, being P10 the 

winner portfolio that comprehends the stocks in the highest return decile. The arbitrage portfolio measures the return 

difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The 

coefficients are in percentage (%). 

Observation Period (J) Position Test Period (K) 

    3 6 9 12 

3 

Loser 
0.369*** 0.247*** 0.161*** 0.112** 

(3.72) (3.60) (2.90) (2.27) 

Winner 
0.708*** 0.811*** 0.816*** 0.857*** 

(7.71) (12.58) (15.42) (18.64) 

Arbitrage 
0.340*** 0.565*** 0.655*** 0.745*** 

(5.03) (11.98) (17.09) (22.06) 

6 

Loser 
0.451*** 0.177* 0.086 0.074 

(3.15) (1.77) (1.09) (1.04) 

Winner 
0.748*** 0.874*** 0.946*** 0.921*** 

(5.95) (9.81) (13.04) (14.06) 

Arbitrage 
0.297*** 0.697*** 0.860*** 0.847*** 

(3.12) (10.38) (16.01) (17.54) 

9 

Loser 
0.261 -0.006 -0.143 -0.027 

(1.44) (-0.04) (-1.39) (-0.31) 

Winner 
0.932*** 1.117*** 1.099*** 1.013*** 

(6.29) (10.12) (12.30) (13.41) 

Arbitrage 
0.671*** 1.123*** 1.242*** 1.040*** 

(5.70) (13.48) (18.15) (17.84) 

12 

Loser 
0.697*** 0.523*** 0.081 -0.017 

(3.10) (3.36) (0.66) (-0.15) 

Winner 
0.767*** 0.719*** 0.756*** 0.795*** 

(4.36) (5.99) (7.39) (8.46) 

Arbitrage 
0.070 0.196* 0.675*** 0.811*** 

(0.49) (1.98) (8.48) (11.07) 
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Table 5: FF3FM ACAR of 9-month/k-month relative strength portfolios 

This table reports the ACAR with Fama-French (1993) three-factor model per portfolio P of relative strength 

portfolios formed based on 9 -month past performance and held for K-months. The values K are indicated in the first 

row. The stocks are ranked in ascending order after an observation period J and assigned into 10 equally weighted 

portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser Portfolio, being P10 the winner 

portfolio that comprehends the stocks in the highest return decile. The arbitrage portfolio measures the return 

difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The 

coefficients are in percentage (%). 

 

  

Portfolio (P) Test Period (K) 

  3 6 9 12 

Loser 
0.261 -0.006 -0.143 -0.027 

(1.44) (-0.04) (-1.39) (-0.31) 

2 
0.152 0.029 0.064 0.144** 

(1.28) (0.33) (0.86) (2.25) 

3 
0.162* 0.075 0.044 0.077 

(1.70) (1.06) (0.73) (1.46) 

4 
0.269*** 0.278*** 0.254*** 0.263*** 

(2.72) (3.68) (4.16) (5.09) 

5 
0.267*** 0.203*** 0.267*** 0.271*** 

(3.17) (3.34) (4.97) (5.71) 

6 
0.384*** 0.399*** 0.395*** 0.412*** 

(4.43) (5.72) (6.60) (8.26) 

7 
0.462*** 0.485*** 0.432*** 0.400*** 

(5.00) (7.25) (7.69) (7.59) 

8 
0.517*** 0.596*** 0.507*** 0.475*** 

(5.15) (8.00) (7.89) (8.37) 

9 
0.599*** 0.759*** 0.695*** 0.677*** 

(5.05) (8.59) (9.54) (10.73) 

Winner 
0.932*** 1.117*** 1.099*** 1.013*** 

(6.29) (10.12) (12.30) (13.41) 

Arbitrage 
0.671*** 1.123*** 1.242*** 1.040*** 

(5.70) (13.48) (18.15) (17.84) 
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Table 6: FF3FM ACAR of 9-month/9-month relative strength portfolios 

This table reports the ACAR with Fama-French (1993) three-factor model per portfolio P of relative strength 

portfolios formed based on 9-month past performance and held for 9-months. The stocks are ranked in ascending 

order after an observation period J and assigned into 10 equally weighted portfolios. The portfolio of stocks in the 

lowest past return decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in 

the highest return decile. The arbitrage portfolio measures the return difference between the winner and the loser 

portfolio. The sample period runs from December 1985 to June 2016. The coefficients reported are significant at 1 

percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

  

Portfolio (P) Fama-French (1993) three-factor model 

     

Loser 
-0.143 1.17*** 0.90*** 0.23*** 

(-1.39) (67.85) (34.51) (7.85) 

2 
0.064 1.04*** 0.62*** 0.11*** 

(0.86) (71.49) (29.33) (5.24) 

3 
0.044 1.00*** 0.51*** 0.09*** 

(0.73) (77.60) (28.51) (4.95) 

4 
0.254*** 0.97*** 0.45*** 0.04*** 

(4.16) (78.44) (26.89) (2.63) 

5 
0.267*** 0.98*** 0.41*** 0.04*** 

(4.97) (81.84) (24.35) (2.77) 

6 
0.395*** 0.98*** 0.46*** 0.05*** 

(6.60) (75.08) (28.31) (2.79) 

7 
0.432*** 0.93*** 0.52*** 0.05*** 

(7.69) (70.12) (28.20) (2.61) 

8 
0.507*** 0.90*** 0.55*** 0.06*** 

(7.89) (63.13) (29.74) (3.09) 

9 
0.695*** 0.96*** 0.60*** 0.04* 

(9.54) (60.33) (30.91) (1.76) 

Winner 
1.099*** 0.90*** 0.78*** 0.14*** 

(12.30) (52.68) (33.03) (4.75) 

Arbitrage 
1.242*** -0.28*** -0.11*** -0.08*** 

(18.15) (-22.77) (-6.50) (-4.05) 
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Table 7: C4FM ACAR of 9-month/9-month relative strength portfolios 

This table reports the ACAR with Carhart (1997) four-factor model per portfolio P of relative strength portfolios 

formed based on 9-month past performance and held for 9-months. The stocks are ranked in ascending order after an 

observation period J and assigned into 10 equally weighted portfolios. The portfolio of stocks in the lowest past return 

decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest return 

decile. The arbitrage portfolio measures the return difference between the winner and the loser portfolio. The sample 

period runs from December 1985 to June 2016. The coefficients reported are significant at 1 percent level (***), at 5 

percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Portfolio (P) Carhart (1997) four-factor model 

      

Loser 
-0.016 1.14*** 0.82*** 0.16*** -0.02 

(-0.17) (63.63) (32.38) (5.42) (-1.16) 

2 
-0.018 1.03*** 0.61*** 0.13*** 0.03** 

(-0.24) (70.27) (30.45) (5.58) (2.13) 

3 
0.098*** 1.01*** 0.51*** 0.09*** 0.04*** 

(75.25) (75.25) (28.48) (4.98) (2.65) 

4 
0.148*** 1.00*** 0.47*** 0.05*** 0.00 

(2.63) (79.13) (27.07) (2.62) (-0.33) 

5 
0.247*** 0.98*** 0.44*** 0.05** 0.01 

(4.39) (79.76) (26.63) (2.49) (1.23) 

6 
0.283*** 0.96*** 0.47*** 0.03* 0.01 

(4.95) (75.03) (27.75) (1.83) (1.00) 

7 
0.446*** 0.93*** 0.49*** 0.01 -0.03** 

(7.89) (67.65) (27.71) (0.65) (-1.96) 

8 
0.528*** 0.91*** 0.55*** 0.07*** -0.02* 

(8.88) (64.12) (28.50) (3.09) (-1.67) 

9 
0.705*** 0.92*** 0.60*** 0.03 -0.04** 

(9.93) (58.02) (29.62) (1.09) (-2.46) 

Winner 
1.284*** 0.92*** 0.79*** 0.10*** -0.16*** 

(13.64) (49.19) (31.01) (2.95) (-7.40) 

Arbitrage 
1.300*** -0.22*** -0.03 -0.06*** -0.14*** 

(19.45) (-17.30) (-1.41) (-2.72) (-9.72) 
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Table 8: Market-adjusted CAR of relative strength portfolios 

This table reports the Market-adjusted CAR of relative strength portfolios formed based on J -month past performance 

of 24 and 36 months and held for K-months. The values of J and K are indicated in the first column and row, 

respectively. The stocks are ranked in ascending order after an observation period J and assigned into 10 equally 

weighted portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser Portfolio, being P10 the 

winner portfolio that comprehends the stocks in the highest return decile. The arbitrage portfolio measures the return 

difference between the loser and the winner portfolio. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The 

coefficients are in percentage (%). 

Observation 

Period (J) 
Portfolio (P) Test Period (K) 

    24 36 48 60 72 

24 

Loser 
0.198 6.601* 11.854*** 15.604*** 19.777*** 

(0.07) (1.90) (3.05) (3.75) (4.31) 

Winner 
3.885* -2.675 -0.698 -5.491 -0.590 

(1.74) (-0.81) (-0.19) (-1.32) (-0.14) 

Arbitrage 
-3.687** 9.276*** 12.552*** 21.095*** 20.367*** 

(-1.99) (3.86) (4.75) (7.16) (6.54) 

36 

Loser 
1.482 7.402* 16.943*** 16.543*** 28.906*** 

(0.38) (1.77) (3.57) (3.08) (5.02) 

Winner 
-14.456*** -5.775 -14.812*** -20.801*** -12.617** 

(-3.92) (-1.51) (-3.32) (-4.38) (-2.55) 

Arbitrage 
15.938*** 13.176*** 31.754*** 37.343*** 41.523*** 

(5.94) (4.65) (9.74) (10.40) (10.91) 
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Table 9: FF3FM CAR of relative strength portfolios 

This table reports the CAR with Fama-French (1993) three-factor model of relative strength portfolios formed based 

on J -month past performance of 24 and 36 months and held for K-months. The values of J and K are indicated in the 

first column and row, respectively. The stocks are ranked in ascending order after an observation period J and 

assigned into 10 equally weighted portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser 

Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest return decile. The arbitrage 

portfolio measures the return difference between the loser and the winner portfolio. The sample period runs from 

December 1985 to June 2016. The coefficients reported are significant at 1 percent level (***), at 5 percent level (**) 

and at 10 percent level (*). The coefficients are in percentage (%). 

Observation 

Period (J) 
Portfolio (P)   Test Period (K) 

    12 24 36 48 60 72 

24 

Loser 
-1.213 2.597 9.230*** 16.725*** 27.950*** 33.602*** 

(-0.66) (0.92) (2.70) (4.19) (6.09) (6.81) 

Winner 
8.390*** 15.504*** 18.838*** 21.194*** 26.249*** 37.448*** 

(5.06) (6.22) (5.50) (5.38) (6.05) (8.18) 

Arbitrage 
-9.603*** -12.906*** -9.608*** -4.470 1.700 -3.846 

(-7.74) (-6.83) (-3.97) (-1.59) (0.54) (-1.14) 

36 

Loser 
-6.690*** 3.008 6.837* 20.784*** 28.069*** 32.384*** 

(-2.94) (0.86) (1.69) (4.27) (4.94) (5.26) 

Winner 
11.761*** 15.617*** 21.104*** 23.750*** 27.711*** 34.688*** 

(5.73) (4.80) (5.51) (4.77) (5.48) (6.04) 

Arbitrage 
-18.451*** -12.609*** -14.266*** -2.966 0.358 -2.304 

(-12.03) (-5.26) (-5.12) (-0.85) (0.09) (-0.55) 
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Table 10: C4FM CAR of relative strength portfolios 

This table reports the CAR with Carhart (1997) four-factor model of relative strength portfolios formed based on J -

month past performance of 36 months and held for K-months. The values of J and K are indicated in the first column 

and row, respectively. The stocks are ranked in ascending order after an observation period J and assigned into 10 

equally weighted portfolios. The portfolio of stocks in the lowest past return decile is the P1, or loser Portfolio, being 

P10 the winner portfolio that comprehends the stocks in the highest return decile. The arbitrage portfolio measures 

the return difference between the loser and the winner portfolio. The sample period runs from December 1985 to June 

2016. The coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level 

(*). The coefficients are in percentage (%). 

Observation 

Period (J) 
Portfolio (P)   Test Period (K) 

    12 24 36 48 60 72 

36 

Loser 
-2.667 7.477** 13.089*** 26.736*** 37.558*** 42.027*** 

(-1.33) (2.27) (3.31) (5.34) (6.68) (7.05) 

Winner 
11.750*** 17.235*** 23.465*** 25.137*** 27.382*** 31.969*** 

(5.86) (5.43) (6.14) (5.26) (5.62) (6.00) 

Arbitrage 
-14.417*** -9.758*** -10.376*** 1.599 10.176*** 10.058** 

(-10.16) (-4.27) (-3.77) (0.46) (2.73) (2.51) 



 

 

Table 11: Market-adjusted CAR of relative strength portfolios based on SUE 

This table reports the Market-adjusted CAR of relative strength portfolios based on SUE and held for K months. The values of K are indicated in the first row. 

Stocks are ranked each month into one of ten individual portfolios of stocks based on SUE and held for K months. All stocks are equally-weighted in a portfolio. 

Each portfolio and the values of K-months after portfolio formation are indicated in the first column and row, respectively. The portfolio of stocks in the lowest 

past SUE decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest SUE decile. The arbitrage portfolio 

measures the return difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The coefficients reported 

are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Portfolio (P) Test Period (K) 

  3 6 9 12 15 18 21 24 36 48 60 

Loser 
-0.632*** -0.783*** -0.861*** -0.716*** -0.627*** -0.225*** 0.116** 0.944 4.915*** 7.777*** 9.386*** 

(-5.07) (-4.99) (-4.87) (-4.27) (-3.93) (-2.70) (-1.96) (-0.36) (5.51) (8.11) (8.10) 

Winner 
0.949*** 1.713*** 2.243 *** 2.766*** 3.087*** 3.438*** 3.708*** 4.086*** 4.993*** 5.470*** 6.263*** 

(9.22) (12.14) (13.63) (14.51) (14.45) (14.69) (14.50) (14.75) (14.81) (13.76) (13.17) 

Arbitrage 
1.581*** 2.496*** 3.104*** 3.482*** 3.714*** 3.664*** 3.593*** 3.142*** 0.078*** -2.307*** -3.124*** 

(19.06) (22.40) (24.02) (24.24) (23.90) (22.40) (21.29) (19.37) (11.32) (6.55) (5.68) 
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Table 12: FF3FM CAR of relative strength portfolios based on SUE 

This table reports the CAR with Fama-French (1993) three-factor model of relative strength portfolios based on SUE and held for K months. The values of K are 

indicated in the first row. Stocks are ranked each month into one of ten individual portfolios of stocks based on SUE and held for K months. All stocks are equally-

weighted in a portfolio. Each portfolio and the values of K-months after portfolio formation are indicated in the first column and row, respectively. The portfolio 

of stocks in the lowest past SUE decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest SUE decile. The 

arbitrage portfolio measures the return difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Portfolio (P) Test Period (K) 

  3 6 9 12 15 18 21 24 36 48 60 

Loser 
0.344** 1.060*** 1.716*** 2.596*** 3.441*** 4.594*** 5.657*** 7.102*** 13.226*** 17.609*** 21.716*** 

(2.53) (5.54) (7.27) (9.28) (10.74) (12.84) (14.42) (16.85) (25.09) (27.68) (29.51) 

Winner 
1.473*** 2.856*** 3.985*** 5.124*** 6.148*** 7.329*** 8.351*** 9.562*** 13.678*** 17.621*** 21.595*** 

(14.40) (19.58) (21.70) (23.36) (24.24) (25.88) (26.39) (27.67) (29.97) (32.29) (34.39) 

Arbitrage 
1.128*** 1.796*** 2.269*** 2.528*** 2.707*** 2.735*** 2.695*** 2.460*** 0.452 0.012 -0.122 

(13.20) (14.88) (15.13) (14.18) (13.21) (11.96) (10.66) (9.00) (1.29) (0.03) (-0.25) 
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Table 13: C4FM CAR of relative strength portfolios based on SUE 

This table reports the CAR with Carhart (1997) four-factor model of relative strength portfolios based on SUE and held for K months. The values of K are indicated 

in the first row. Stocks are ranked each month into one of ten individual portfolios of stocks based on SUE and held for K months. All stocks are equally-weighted 

in a portfolio. Each portfolio and the values of K-months after portfolio formation are indicated in the first column and row, respectively. The portfolio of stocks 

in the lowest past SUE decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest SUE decile. The arbitrage 

portfolio measures the return difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The coefficients 

reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Portfolio (P) Test Period (k) 

  3 6 9 12 15 18 21 24 36 48 60 

Loser 
0.561*** 1.387*** 2.176*** 3.154*** 4.243*** 5.708*** 7.151*** 8.972*** 15.644*** 20.276*** 24.952*** 

(4.27) (7.50) (9.52) (11.66) (13.60) (16.23) (18.31) (21.13) (28.83) (31.30) (33.51) 

Winner 
1.407*** 2.724*** 3.811*** 4.909*** 5.864*** 6.985*** 7.977*** 9.166*** 13.440*** 17.846*** 21.859*** 

(14.05) (18.89) (20.89) (22.55) (23.42) (25.00) (25.73) (27.06) (29.85) (33.24) (35.32) 

Arbitrage 
0.846*** 1.337*** 1.635*** 1.755*** 1.621*** 1.277*** 0.827*** 0.194 -2.204*** -2.430*** -3.094*** 

(10.21) (11.37) (11.15) (10.08) (8.08) (5.67) (3.31) (0.71) (-6.23) (-5.76) (-6.37) 

 

  



 

57 

 

Table 14: FF3FM ACAR and CAR of two-way relative strength portfolios 

This table reports the ACAR and CAR with Fama-French (1993) three-factor model of relative strength portfolios based cumulatively on SUE and prior 9-month 

performance and held for K months. The values of K are indicated in the second column. Stocks are ranked each month into one of ten individual portfolios of 

stocks based on SUE and held for K months. All stocks are equally-weighted in a portfolio. The values of K-months after portfolio formation are indicated in the 

second column and each portfolio is indicated in the first row. The portfolio of stocks in the lowest past classification decile is the P1, or loser Portfolio, being P10 

the winner portfolio that comprehends the stocks in the highest classification decile. The arbitrage portfolio measures the return difference between the winner 

and the loser portfolio. The sample period runs from December 1985 to June 2016. The coefficients reported are significant at 1 percent level (***), at 5 percent 

level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Panel 
Test Period 

(K) 

Portfolio (P) 

Loser 2 3 4 5 6 7 8 9 Winner Arbitrage 

a) ACAR 

3 
0.847* 0.128 0.118 0.851** 0.003 0.583** 0.346 0.436* 0.494* 0.723** -0.124 

(1.75) (0.39) (0.47) (1.97) (0.01) (2.56) (1.35) (1.67) (1.65) (2.19) (-0.38) 

6 
0.265 -0.224 0.103 0.960*** 0.193 0.309 0.498*** 0.392 0.766*** 1.137*** 0.873*** 

(0.77) (-0.83) (0.56) (3.01) (0.96) (1.57) (2.69) (1.60) (3.56) (4.68) (3.77) 

9 
-0.077 -0.018 0.066 0.507** 0.305* 0.061 0.508*** 0.476** 0.992*** 0.915*** 0.992*** 

(-0.29) (-0.08) (0.34) (2.07) (1.75) (0.33) (3.32) (2.33) (5.37) (4.53) (5.52) 

12 
0.213 0.062 0.033 0.393** 0.415** 0.160 0.371*** 0.476*** 0.961*** 0.847*** 0.634*** 

(0.95) (0.30) (0.24) (2.06) (2.49) (0.94) (2.85) (2.83) (5.91) (4.49) (4.03) 

b) CAR 

3 
2.540* 0.385 0.354 2.552** 0.010 1.749** 1.039 1.308* 1.482* 2.168** -0.372 

(1.75) (0.39) (0.47) (1.97) (0.01) (2.56) (1.35) (1.67) (1.65) (2.19) (-0.38) 

6 
1.588 -1.344 0.617 5.760*** 1.157 1.855 2.990*** 2.355 4.595*** 6.823*** 5.236*** 

(0.77) (-0.83) (0.56) (3.01) (0.96) (1.57) (2.69) (1.60) (3.56) (4.68) (3.77) 

9 
-0.692 -0.162 0.590 4.563** 2.746* 0.553 4.568*** 4.283** 8.928*** 8.238*** 8.929*** 

(-0.29) (-0.08) (0.34) (2.07) (1.75) (0.33) (3.32) (2.33) (5.37) (4.53) (5.52) 

12 
2.553 0.745 0.397 4.716** 4.985** 1.919 4.449*** 5.708*** 11.531*** 10.160*** 7.607*** 

(0.95) (0.30) (0.24) (2.06) (2.49) (0.94) (2.85) (2.83) (5.91) (4.49) (4.03) 
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Table 15: C4FM ACAR and CAR of two-way relative strength portfolios 

This table reports the ACAR and CAR with Carhart (1997) four-factor model of relative strength portfolios based cumulatively on SUE and prior 9-month 

performance and held for K months. The values of K are indicated in the second column. Stocks are ranked each month into one of ten individual portfolios using 

double-sort procedures based on SUE and prior 9-month return, and held for K months. All stocks are equally-weighted in a portfolio. The values of K-months 

after portfolio formation are indicated in the second column and each portfolio is indicated in the first row. The portfolio of stocks in the lowest past classification 

decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest classification decile. The arbitrage portfolio measures 

the return difference between the winner and the loser portfolio. The sample period runs from December 1985 to June 2016. The coefficients reported are significant 

at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Panel Test Period (K) 

Portfolio (P) 

Loser 2 3 4 5 6 7 8 9 Winner Arbitrage 

a) ACAR 

3 
0.589 -0.039 0.397 0.007 0.137 0.423* 0.238 0.206 0.516* 0.976*** 0.387 

(1.41) (-0.13) (1.43) (0.02) (0.40) (1.82) (1.02) (0.69) (1.93) (2.96) (1.31) 

6 
0.409 -0.115 0.121 0.451* 0.474* 0.342** 0.464*** 0.622*** 0.598*** 1.162*** 0.752*** 

(1.32) (-0.42) (0.58) (1.87) (1.93) (2.13) (3.18) (3.04) (2.78) (4.50) (3.41) 

9 
0.123 -0.095 -0.084 0.356 0.610*** 0.168 0.597*** 0.658*** 0.711*** 1.050*** 0.928*** 

(0.52) (-0.40) (-0.52) (1.52) (3.13) (1.09) (4.61) (4.11) (4.13) (4.87) (5.40) 

12 
0.216 0.021 -0.160 0.357* 0.475*** 0.257* 0.413*** 0.608*** 0.625*** 0.967*** 0.751*** 

(1.07) (0.10) (-0.99) (1.76) (2.85) (1.82) (3.30) (4.43) (4.26) (4.86) (5.05) 

b) CAR 

3 
1.766 -0.118 1.192 0.022 0.410 1.269* 0.714 0.618 1.547* 2.927*** 1.160 

(1.41) (-0.13) (1.43) (0.02) (0.40) (1.82) (1.02) (0.69) (1.93) (2.96)  (1.31) 

6 
2.455 -0.687 0.729 2.705* 2.846* 2.053** 2.786*** 3.729*** 3.585*** 6.970*** 4.514*** 

(1.32) (-0.42) (0.58) (1.87) (1.93) (2.13) (3.18) (3.04) (2.78) (4.50) (3.41) 

9 
1.103 -0.852 -0.757 3.200 5.488*** 1.509 5.376*** 5.920*** 6.396*** 9.452*** 8.348*** 

(0.52) (-0.40) (-0.52) (1.52) (3.13) (1.09) (4.61) (4.11) (4.13) (4.87) (5.40) 

12 
2.591 0.249 -1.925 4.281* 5.695*** 3.088* 4.954*** 7.295*** 7.502*** 11.602*** 9.011*** 

(1.07) (0.10) (-0.99 (1.76) (2.85) (1.82) (3.30) (4.43) (4.26) (4.86) (5.05) 
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Table 16: C4FM ACAR and CAR of optimal two-way relative strength portfolios by MCSS 

This table reports the ACAR and CAR with Carhart (1997) four-factor model by market capitalization size-segment (MCSS) of relative strength portfolios based 

cumulatively on SUE and prior 9-month performance and held for K months. The size-segment is indicated in the second column and the values of K are indicated in the 

third column. Stocks are ranked each month into one of ten individual portfolios using double-sort procedures based on SUE and prior 9-month return. All stocks are 

equally-weighted in a portfolio. The MCSS and values of K-months are indicated in the second and third column, respectively, and each portfolio is indicated in the 

first row. The portfolio of stocks in the lowest past classification decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the 

highest classification decile. The arbitrage portfolio measures the return difference between the winner and the loser portfolio. The optimal strategy measures the return 

difference between the winners and the losers  portfolios indicated in the right section of this table. The sample period runs from December 1985 to June 2016. The 

coefficients reported are significant at 1 percent level (***), at 5 percent level (**) and at 10 percent level (*). The coef ficients are in percentage (%). 

Panel 

Ranked by: Portfolio (P) 

PRIOR RETURN 
Loser 

1 1 10 10 
Winner Arbitrage 

SUE 2 3 8 9 

a) ACAR 

LMC 

6 
1.277 1.117* 0.750 1.708*** 1.459*** 0.534 -0.743 

(1.40) (1.81) (0.95) (3.77) (3.36) (1.43) (-1.42) 

9 
0.046 0.953* 0.729 1.414*** 1.757*** 0.652* 0.606 

(0.06) (1.94) (1.15) (3.14) (4.56) (1.95) (1.48) 

MMC 

6 
0.143 0.325 -0.112 1.406*** 1.568*** 1.352*** 1.209*** 

(0.34) (0.76) (-0.25) (3.92) (3.57) (3.75) (4.05) 

9 
0.146 0.456 -0.683* 1.491*** 1.701*** 1.184*** 1.038*** 

(0.46) (1.28) (-1.77) (4.45) (6.30) (3.89) (4.47) 

SMC 

6 
0.467 0.527 0.425 1.506** 1.473** 1.306** 0.839** 

(0.87) (1.09) (0.69) (2.42) (2.52) (2.14) (2.00) 

9 
0.114 0.549 0.358 1.239** 1.114** 1.122** 1.008*** 

(0.28) (1.47) (0.62) (2.01) (2.20) (2.25) (3.07) 

b) CAR 

LMC 

6 
7.662 6.703* 4.503 10.250*** 8.756*** 3.203 -4.459 

(1.40) (1.81) (0.95) (3.77) (3.36) (1.43) (-1.42) 

9 
0.417 8.573* 6.557 12.726*** 15.813*** 5.872* 5.455 

(0.06) (1.94) (1.15) (3.14) (4.56) (1.95) (1.48) 

MMC 

6 
0.858 1.947 -0.671 8.435*** 9.406*** 8.113*** 7.255*** 

(0.34) (0.76) (-0.25) (3.92) (3.57) (3.75) (4.05) 

9 
1.313 4.106 -6.147* 13.423*** 15.308*** 10.657*** 9.344*** 

(0.46) (1.28) (-1.77) (4.45) (6.30) (3.89) (4.47) 

SMC 

6 
2.804 3.164 2.552 9.038** 8.836** 7.837** 5.033** 

(0.87) (1.09) (0.69) (2.42) (2.52) (2.14) (2.00) 

9 
1.030 4.945 3.221 11.147** 10.028** 10.102** 9.072*** 

(0.28) (1.47) (0.62) (2.01) (2.20) (2.25) (3.07) 
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Table 17: C4FM ACAR and CAR of optimal two-way relative strength portfolios by SP 

This table reports the ACAR and CAR with Carhart (1997) four-factor model of relative strength portfolios segmented by sub-periods (SP) based cumulatively on SUE and 

past 9-month performance and held for K months. The sub-period is indicated in the second column and the values of K are indicated in the third column. Stocks are ranked 

each month into one of ten individual portfolios using double-sort procedures based on SUE and prior 9-month return. All stocks are equally-weighted in a portfolio. The 

SP and values of K-months are indicated in the second and third column, respectively, and each portfolio is indicated in the first row. The portfolio of stocks in the 

lowest past classification decile is the P1, or loser Portfolio, being P10 the winner portfolio that comprehends the stocks in the highest classification decile. The arbitrage 

portfolio measures the return difference between the winner and the loser portfolio. The optimal strategy measures the return difference between the winners and the losers  

portfolios indicated in the right section of this table. The sample period runs from December 1985 to June 2016. The coefficients reported are significant at 1 percent level 

(***), at 5 percent level (**) and at 10 percent level (*). The coefficients are in percentage (%). 

Panel 

Ranked by: Portfolio (P) 

PRIOR RETURN 
Loser 

1 1 10 10 
Winner Arbitrage 

SUE 2 3 8 9 

a) ACAR 

SP1 

6 
-0.606 0.042 -0.048 1.160** 1.307* 1.117** 1.724*** 

(-1.00) (0.06) (-0.06) (2.49) (1.91) (1.98) (3.54) 

9 
-0.381 0.072 0.312 1.094** 0.844 0.890* 1.271*** 

(-0.72) (0.11) (0.43) (2.02) (1.60) (1.73) (3.00) 

SP2 

6 
0.446 -0.081 0.377 2.241*** 1.830*** 0.664 0.218 

(0.95) (-0.16) (0.74) (3.47) (2.97) (1.42) (0.62) 

9 
0.132 0.371 0.192 2.223*** 1.579*** 0.349 0.217 

(0.31) (0.89) (0.37) (3.94) (3.48) (0.90) (0.69) 

SP3 

6 
0.862 1.075** 0.057 1.458*** 1.287*** 1.314*** 0.452 

(1.50) (2.43) (0.10) (3.49) (3.03) (3.44) (1.21) 

9 
0.324 0.876** -0.542 1.298*** 1.653*** 1.309*** 0.985*** 

(0.79) (2.52) (-1.06) (3.06) (5.38) (4.10) (3.55) 

b) CAR 

SP1 

6 
-3.638 0.251 -0.290 6.962** 7.844** 6.704** 10.341*** 

(-1.00) (0.06) (-0.06) (2.49) (1.91) (1.98) (3.54) 

9 
-3.433 0.647 2.810 9.845** 7.595*** 8.008* 11.441*** 

(-0.72) (0.11) (0.43) (2.02) (1.60) (1.73) (3.00) 

SP2 

6 
2.675 -0.485 2.261 13.444*** 10.979*** 3.984 1.308 

(0.95) (-0.16) (0.74) (3.47) (2.97) (1.42) (0.62) 

9 
1.184 3.337 1.728 20.003*** 14.208*** 3.138 1.954 

(0.31) (0.89) (0.37) (3.94) (3.48) (0.90) (0.69) 

SP3 

6 
5.171 6.450** 0.339 8.749*** 7.724*** 7.882*** 2.712 

(1.50) (2.43) (0.10) (3.49) (3.03) (3.44) (1.21) 

9 
2.920 7.881** -4.882 11.684*** 14.875*** 11.781*** 8.861*** 

(0.79) (2.52) (-1.06) (3.06) (5.38) (4.10) (3.55) 
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