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There is an almost universal belief by athletes, sports fans and media observers that momen-
tum is an important force in sports contests. Terms such as winning streaks, the hot hand in 
basketball shooting, and batting slumps in baseball are pan of the lexicon of sports and are 
examples of perceived momentum. Prior research has demonstrated that athletes perceive 
that momentum exists, but evidence of the effect of momentum on performance within indi-
vidual athletic contests has proved elusive. This research extends that exploration by look-
ing for momentum over a season. Actual winning and losing streaks for the 28 major league 
baseball teams and the 29 National Basketball Association teams were compared to streaks 
that would have occurred under the assumption that game outcome is independent of the 
outcome of the most recent previous games. The chi-square goodness-of-fit test showed a very 
close fit of actual streaks to expected streaks under the independence assumption, with none 
of the ten chi-square probabilities approaching the customary .05 significance levet Also, 
the Wald-Wolfowitz runs test for randomness produced only Steam season observations out 
of 86 with significance levels =< .05. The results suggest that sports participants and ob-
servers place an unjustified importance on momentum as a causal factor in outcomes of sport 
contests. 
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Webster's International Dictionary (1993, p. 1456) defines momentum as "the force of 
motion acquired by a moving body as a result of the continuance of its motion." With one 
game remaining in the 1997 NFL football season, the Green Bay Packers had established a 
playoff seeding which would be unaffected by the result of that final game, so they could rest 
some of their top players to give nagging injuries an extra week to heal. Coach Mike Holmgren 
acknowledged he had a dilemma and stated, "I don't want to lose momentum. I've never been 
in this situation" ("Aikman vows," 1993, p. D3). He seemed to believe that the act of winning 
that final season game would increase the chance of winning the first play-off game, indepen-
dent of the respective strengths of the competing teams-that there was some intangible mo-
mentum force that would influence the outcome of that subsequent game. 

The concept of momentum is often cited by participating athletes and observers of 
sporting contests. It is referred to on several levels for individual athletes as well as teams and 
also within a game and over a series of games. The lexicon of sports is full of terms describing 
this phenomenon. A shooter making several consecutive shots in a basketball game is said to 
have the hot hand. In baseball, athletes are said to go on hitting streaks and have batting 
slumps extending over many games. Coaches commonly admit to adjusting their lineups and 
game strategies to take advantage of athletes with apparent momentum. 

Researchers in sport psychology have used the term psychological momentum to de-
scribe changes in performance based on success or failure in recent events that change the 
beliefs or the psychology of athletes. Adler (1981) defined psychological momentum as the 
tendency of an effect to be followed by a similar effect. He considered it a bi-directional 
concept. Positive psychological momentum would predict that success increases the prob-
ability of subsequent success. Negative psychological momentum would predict that failure 
increases the probability of subsequent failure. There have been many attempts to develop a 
model of psychological momentum as well as attempts to measure its existence; fora review, 
see Taylor & Demick (1994). 

Alderman (1974, p. 211) and Davies (1989, p. 153) explain psychological momentum as 
depending on levels of aspiration, which increase with success and diminish with failure. 
There is evidence that individuals' belief in their ability to succeed is significantly related to 
subsequent success (Bandara, 1982; Gould, Weiss & Weinberg, 1981). Taylor and Demick 
(1991) posit a model in which a precipitating event produces changes in a variety of cognitive, 
affective and physiological areas. These changes then lead to changes in behavior that then 
result in changes in performance that cause changes in immediate outcome. They term this the 
momentum chain. 

There have been many attempts to measure psychological momentum at an individual 
level and within performance over a single day performance. In an early study, Iso-Ahola and 
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Mobily (1980) analyzed psychological momentum on performance in a racquetball tournament. 
They concluded the existence of positive psychological momentum since first game outcome 
predicted second game and match outcome. However, psychological momentum did not pre-
dict match outcome when opponents split games 1 and 2. Several studies have been published 
on research on psychological momentum in tennis (Silva, Hardy & Crace, 1988; Weinberg & 
Jackson, 1989), finding that initial success during a match produces momentum that leads to 
future success in that match. Most of the research studies devoted to psychological momen-
tum have not controlled for mediating variables, especially ability. In studies where first game 
outcome predicted second game and match outcome, a more logical causal factor for the 
reported momentum is greater ability of the winner of the first game. As evidence of this, 
Richardson, Adler and Hankes (1988) and Love and Knoppers (1984) reported on research in 
which skill was controlled and failed to find the presence of momentum. 

In a study of basketball shooting by Gilovich, Vallone and Tversky (1985), almost every- 
one in a sample group, including professional basketball players, believed in the hot hand—
that players are more likely to make the next shot after making a shot than after missing a shot 
(i.e., shots are positively autocorrelated rather than independent). Yet, Gilovich, Vallone and 
Tversky found that there is no hot hand in basketball, that the outcome of successive shots is 
approximately independent. Actually, outcomes were slightly negatively autocorrelated-a player 
was more likely to make the next shot after missing a shot. Their studies were carried out under 
a variety of conditions, including shooting free throws. 

In a later series of controlled experiments in basketball shooting, Cornelius, Silva, Conroy 
and Petersen (1997) found that participants had a strong belief in psychological momentum 
based on their performance and reported experiencing psychological momentum. However, 
that phenomenological state did not result in a significant improvement in performance. 

While most of the reported research on psychological momentum has been at the indi-
vidual level, Miller and Weinberg (1991) investigated momentum at the team level in volleyball. 
They found evidence that participants believed they had momentum when their teams had 
come from behind to tie the score. However, in terms of game outcome, results revealed no 
significant differences due to momentum. Following any tie in which one team had just scored 
three or more consecutive points, each team had an equal chance of winning the game. 

Also at the team level, Gayton, Very and Hearns (1993) looked at 510 games in the 
American Hockey League. They found that the team scoring first won 66.5% of the games and 
concluded that this supported their hypothesis that psychological momentum is gained by 
scoring first. 

Research reported in the sport psychology literature often emphasizes participants' 
perceptions of momentum. Another small stream of studies on sports momentum that concen- 
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trates on outcomes has been reported primarily in the statistics literature. In these studies, 
instead of perceptions of momentum being measured, archival data have been used to seek 
patterns of outcomes that would demonstrate momentum. These studies usually used the term 
momentum, rather than psychological momentum, since they were less concerned with per-
ceptions of momentum than with finding evidence of the existence of momentum. Albright 
(1992) examined the records of all 501 players in major league baseball who had at least 500 at-
bats in any given year over the four-year period 1987-1990 for evidence of hitting streaks and 
slumps. He used three types of statistical tests involving the time series of successes and 
failures on successive at-bats: a runs test, a test for autocorrelation, and a Markov test. He 
found that the distributions of test statistics closely resembled the theoretical distribution 
under a randomness hypothesis. When situation variables such as left-handed or right-handed 
pitchers, runners on base, number of outs, etc., were taken into account, batters actually 
tended to do worse after a successful recent history than after a poor recent history. 

At the team level, Frohlich (1994) looked at whether strings of consecutive hits in base-
ball were more common than they would be if hits were independent. He calculated the ex-
pected number of strings of various lengths under the assumption of independence and 
compared them to the actual number of strings over 119 games he attended from 1990-1993. 
The observed strings were almost identical to the predicted strings, supporting event inde-
pendence and an absence of momentum. 

Attempts to measure team momentum over a long series of games or a whole season 
seem to be absent from the literature. However, Camerer (1989) attempted to measure people's 
perception of momentum over three seasons of National Basketball Association games from 
1983-1986. He evaluated bets against the point spread established by bookmakers for gam-
bling and found that bets placed on teams with winning streaks tended to be losers (p < .5) and 
bets on teams with losing streaks tended to be winners (p> .5). Camerer concluded that the 
betting public had a mistaken belief in momentum or overrated its magnitude. Consequently, 
the bettors pushed the point spreads too far in the direction of the winning or losing streaks so 
that bets against the streaking teams won more than .5 of the time. His work did not measure, 
however, whether the probability of winning and losing a game was independent of the result 
of previous games. 

Winning and Losing Streaks-Momentum Over a Season 

Team sport games invariably have an ebb and flow with first one team and then the other 
experiencing good fortune. These apparent periods of good fortune vary in duration and 
frequency. In interviews after a game, it is common for athletes to look back to a particular play 
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streaks will occur over a season of play. Is a team more likely to win a game if it has just won the 
previous game, or several games in a row? This paper describes an attempt to measure momen-
tum over the length of a season of major league baseball and over two National Basketball 
Association seasons. The null hypothesis tested is that momentum does not exist in those 
environments, that the probability of winning a game is independent of the results of recent 
games. The null hypothesis would be rejected if it is shown that the probability of winning an 
athletic contest is affected by the outcomes of the most recent games, that is, by current 
winning or losing streaks. 

major league baseball (MLB) teams over the 1996 season and the 29 National Basketball 
Association (NBA) teams over the 1996-1997 and 1997-1998 seasons. MLB teams play 162 
games per year. There are 28 x 162 = 4,536 wins or losses (2,268 games) per season. NBA teams 
play 82 games per year. There are 29 x 82 = 2,378 wins or losses (1,189 games) per season. Thus, 

Analysis I: Wald-Woljowitz Runs Test 
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appropriate professional sports to use for evaluating winning and losing streaks. Hockey 
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Actual runs were counted for the 28 MLB teams for 1996 and 
for the 29 NBA teams for the 1996-1997 and 1997-1998 seasons. 

team's individual overall seasonal 	
Expected runs for the teams were calculated using each 

winning percentage. Results of the Wald-Wolfowitz tests are shown in Table 1. A comparison of the Actual column with the Expected column (or 
posit' ve z values) shows that 15 of the 28 MLB teams and 16 of the 29 NBA teams in both the 
1996-1997 and the 1997-1998 seasons had more actual runs than the expected number of runs 
which is contrary to the idea that momentum builds winning or losing streaks. This totals 47 of 

1 	

86(55%) of the observations. 
Three MLB teams and two NBA teams (one in each season) had significance levels .< 

the .05 level, merely by chance. Only one team has a significance level .< .01, the Colorado 

baseball team. There is a particular circumstance involving the Colorado team that made it more 

conducive 
to streaks than other teams. Coors Field is recognized as a home-run haven, be-

cause the baseball travels further through the thin air in mile-high Denver. As a strategy. 
Colorado management stocked the team with home-run hitters (and had relatively weak pitch-

= 35%) than any other MLB team. The Wald-Wolfowitz runs test assumed a constant probabil-

ing and defense) to take advantage of that condition. Consequently, the team had a much 
greater difference in win / loss records at home (55W / 26L = 68%) and on the road (28W! 53L 

ity of winning for each team throughout the year. Because the Colorado team was assembled 
to take advantage of the high altitude home field, one would expect longer winning streaks at 
home and longer losing streaks on the road than the constant win probability assumption of 
the Wald-Wolfowitz test would yield. Indeed, if the season was divided into two halves-home 
and away-and the expected number of runs calculated for the two halves and summed, the 
expected number of runs would be 72 (rather than the value of 82.0 in Table 1) and not signifi-

cantly different than the actual number of 65. 

.05. All five teams had fewer runs than expected, indicating the presence of long streaks. With 
86 teams being examined, it is reasonable to expect that a few would appear to be significant at 
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Table 
Wald-Wolfowitz Runs Test Results for 1996 Major League Baseball and 

1996-97 and 1997-98 National Basketball Association Seasons 

American League Baseball 

Team 	Wins 	Runs 
Act. 	Exp. 

z p Team 

National League Baseball 

Wins 	Runs 
Act. 	Exp. 

Baltimore 88 84 81.4 0.41 0.68 Atlanta 96 78 79.2 -0.20 0.84 
Boston 85 82 81.8 0.03 0.98 Chicago 76 86 81.7 0.68 0.50 
California 70 75 80.1 -0.88 0.38 Cincinnati 81 67 82.0 -2.36 0.02 
Chicago 85 83 81.8 0.19 0.85 Colorado 83 65 82.0 -2.67 0.01 
Cleveland 99 83 78.0 0.83 0.41 Florida 80 71 82.0 -1.73 0.08 
Detroit 53 59 72.3 -2.39 0.02 Houston 82 74 82.0 -1.26 0.21 
Kansas City 75 80 81.6 -0.25 0.81 Los Angeles 90 92 81.0 1.76 0.08 
Milwaukee 80 85 82.0 0.47 0,63 Montreal 88 74 81.4 -1.17 0.24 
Minnesota 78 81 81.9 -0.14 0.89 New York 71 84 80.8 0.52 0.60 
New York 92 86 80.5 0.88 0.38 Philadelphia 67 84 79.6 0.72 0,47 
Oakland 78 82 81.9 0.02 0.99 Pittsburgh 73 77 81.2 -0.67 0.50 
Seattle 85 88 81.9 0.98 0.33 San Diego 91 82 80.8 0.20 0.84 
Texas 90 83 81.0 0.32 0.75 San Francisco 68 71 79.9 -1.44 0.15 
Toronto 74 89 81.4 1.21 0.23 St. Louis 88 77 81.4 -0.70 0.49 

Mean 80.9 81.4 80.5 0.59 Mean 81.0 77.3 81.1 0.36 

Mean - Both Leagues Combined 79.4 80.8 0.48 

(Continued) 
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Table I (Continued) 

NBA 1996-1997 Season 	 NBA 1997-1998 Season 

Team Wins Runs 
Act. 	Exp. 

z p Wins Runs 
Act. 	Exp. 

Atlanta 56 41 36.5 1.15 0.25 50 31 40.0 -2.11 0.04 
Boston 15 27 25.5 0.56 0.58 36 42 41.4 0.14 0.89 
Charlotte 54 38 37.9 0,03 0.98 51 34 39.6 -1.32 0.19 
Chicago 69 22 22.9 -0.37 0.71 62 32 31.2 0.23 0.82 
Cleveland 42 48 42.0 1.34 0.18 47 38 41.1 -0.71 0.48 
Dallas 24 36 35.0 0.28 0.78 20 30 31.2 -0.38 0.71 
Denver 21 34 32.2 0.51 0.61 II 21 20.0 0.46 0.64 
Detroit 54 41 36.6 1.14 0.25 37 44 41.6 0.54 0.59 
Golden State 30 41 39.0 0,47 0.64 19 28 30.2 -0.69 0.49 
Houston 57 29 35.8 -1.78 0.08 41 42 42.0 0.00 1.00 
Indiana 39 41 41.9 -0.20 0.84 .58 41 35.0 1.63 0.10 
LA Clippers 36 34 41.4 -1.67 0.10 17 30 38.0 0.70 0.49 
LA Lakers 56 40 36.5 0.90 0.37 61 31 32.2 -0.36 0.72 
Miami 61 31 32.2 -0.36 0.72 55 38 37.2 0.20 0.84 
Milwaukee 33 37 40.4 -0.80 0.43 36 42 41.4 0.14 0.89 
Minnesota 40 48 42.0 1.34 0.18 45 41 41.6 -0.14 0.89 
New Jersey 26 42 36.5 1.41 0.16 43 41 41.9 -0.20 0.84 
New York 57 41 35.8 1.38 0.17 43 50 41.9 1.80 0.07 
Orlando 45 35 41.6 -1.48 0.14 41 39 42.0 -0.67 0.50 Philadelphia 22 31 33.2 -0.62 0.53 31 44 39.6 1.05 0.29 Phoenix 
Portland 

40 
49 

33 
41 

42.0 
40.4 

-2.00 
0.13 

0.05 
0.90 

56 
46 

39 
43 

36.5 
41.4 

0.64 
0.36 

0.52 
0.72 

Sacramento 34 45 40.8 0.96 0.34 27 31 37.2 -1.57 0.12 
San Antonio 
Seattle 
Toronto 

20 
57 
30 

29 
34 
42 

31.2 
35.8 
39.0 

-0.68 
.0.46 
0.71 

0.50 
0.64 
0.48 

56 
61 
16 

37 
37 
27 

36.5 
32.2 
26.8 

0.13 
1.39 
0.09 

0.90 
0.16 
0.93 Utah 64 25 29.1 -1.34 0.18 62 35 31.2 1.14 0.26 Vancouver 14 26 74.2 0.71 0.48 19 30 30.2 -0.06 0.95 Washington 44 41 41.8 -0.17 0.86 42 36 42.0 -1.33 0.18 

NBA Mean 36.1 36.2 0.44 36.5 36.5 0.58 
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For the Colorado baseball team, there was a large difference in the probability of winning 
a home game and winning a road game. The same is true to a lesser extent throughout MID and 
the NBA. American League home teams had a 586W! 546L record for a .518 win rate. National 
League home teams had a 641W / 493L record for a .565 win rate. Since baseball teams have 
extended home stands and road trips which average about seven games, it would be expected 
that there would be longer winning streaks at home and longer losing streaks on the road than 
the constant win probability assumption of the Wald-Wolfowitz runs test would account for, 
even in the absence of momentum. The difference in home and road winning records is much 
larger in the NBA. For the 1997-1998 season, all 29 teams had better home records than road 
records, with home teams winning 59.5% of the games (708W / 481L). However, home stands 
and road trips are much shorter in the NBA, averaging about two games. Taking into account 
the differing win rates at home and away means that the statistical results of the Wald-Wolfowitz 
test (the 5 of 86 significance levels =<.05) are even less indicative of momentum contributing to 
long winning or losing streaks. 

Looking at the leagues as a whole shows there is little difference between the total 
number of winning and losing streaks and the expected number of streaks as determined by the 
Wald-Wolfowitz test. For the NBA over the two seasons, the two numbers were almost equal 
with 2,105 actual streaks compared to an expected value of 2,112. For MLB, the number of 
actual streaks for all teams was 2,224, which was slightly less than the expected value of 2,262. 
Almost half of the difference for baseball could be accounted for by the Colorado team. 

In total then, the Wald-Wolfowitz runs test results are consistent with the hypothesis 
that momentum does not exist for professional baseball and basketball teams. 

Analysis 2: Chi-square Goodness-of-Fit Tests 
While the Wald-Wolfowitz runs test showed little evidence contrary to the hypothesis 

that momentum does not exist, it is conceivable that teams could have had a few very long 
streaks (indicative of momentum) and many streaks of one game length, that together would 
yield a number of runs close to the values obtained by the Wald-Wolfowitz formula. Therefore, 
the data were analyzed in a second way that would detect such patterns. This was to generate 
the number of winning and losing streaks of various lengths that would have occurred under 
the independence assumption and compare them to the winning and losing streaks that actu-
ally occurred, using the non-parametric chi-square goodness-of-fit test. 

If a team has Nu  losses during the season, and wins and losses are independent of 
results of prior games, 113;en the number of streaks of wins of length k should be NI  = Nimi pit (1-
p), where p = (number of wins / number of wins + losses). In the formula, NI., is the number of 
opportunities for a winning streak to begin (after each loss) and pi' (1-p) is the probability of a 

Copyright © 2000. All rights reserved. 



190 / Journal of Sport Behavior, Vol. 23, No. 2 

streak of length k. This formula ignores factors such as the relative strengths of the opposing 
teams and the home field advantage/road game disadvantage. The effects of such simplifying 
assumptions are considered later. 

The streak formula was applied to each of the 28 MLB and 29 NBA teams and the 
resulting win streaks were totaled by league in baseball and for both leagues combined. Since 
the NBA has inter-conference play, streaks were totaled only at the league level. A similar 
formula was applied to compute the expected number of losing streaks of various lengths. 
Those computed expected values are in Table 2, together with the actual number of winning 
and losing streaks of various lengths that occurred during the respective seasons. 

It can be seen that the actual streaks follow the computed expected values closely on 
both the winning and losing sides. This is confirmed by the chi-square goodness-of-fit tests. 
Because the chi-square test requires that expected frequencies should be no smaller than 5, 
streaks of length 8 or more in baseball and 9 or more in basketball were combined. The ten 
resulting chi-square values are in Table 2. None of the resulting probabilities (ranging from .29 
to .96 and averaging .70) approaches the customary .05 level for significance. Indeed, the 
actual streaks have a.remarkably close congruence with the streaks generated under the 
assumption of independence. Thus, the goodness-of-fit tests also fail to provide evidence to 
reject the independence hypothesis. 

Assumptions in Statistical Analyses 
The statistical analyses made several assumptions that describe simpler conditions than 

the real world in which baseball and basketball teams perform. However, those real world 
conditions lean in the direction of producing more long winning and losing streaks than the 
expected numbers of long streaks computed under the simplifying assumptions. Since the 
actual number of long streaks is not greater than the expected number of long streaks gener-
ated under the simplifying assumptions, then they would certainly not be greater than an 
expected number of long streaks calculated by relaxing those simplifying assumptions. There-
fore, since long streaks were not detected and the hypothesis of independence could not be 
rejected by the evidence, more elaborate analyses encompassing these conditions would find 
even less evidence of momentum. These conditions are examined individually below. 

The analyses assumed a constant probability of winning for a team, based on its overall 
end-of-season win-loss record. Indeed, the hypothesis tested is that wins are independent of 
the record in the previous n games. However, it is undoubtedly true that strengths of teams do 
change throughout the year, quite independent of any momentum phenomenon. In particular, 
injuries and trades change team strength. The magnitude of such changes cannot be accu-
rately measured. However, the effect of such changes would be to increase the length of 
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Table 2 
Comparison of Actual Streaks to Expected Streaks Under Assumption of Independence 

Winning Streaks Losing Streaks 

American Lg. National Lg. All MLB American Lg. National Lg. AU MLB 

Games Act, Exp. Act. Exp. Act. Exp. Games Act. Exp. Act. Exp. Act. Exp. 

I 294 277.9 258 280.2 552 5581 1 298 278.9 247 2802 545 559.1 
2 143 136.8 140 138.5 283 275.3 2 134 136.7 148 138.5 282 275.2 
3 59 68.6 62 69.3 121 137.9 3 71 68.0 77 692 148 137.2 
4 34 34.9 42 35.0 %69.9 4 31 34.4 30 35.0 61 69.4 
5 22 18.0 15 17.9 37 35.9 5 18 17.7 17 17.9 35 35.6 
6 9 9.4 11 93 20 18.7 6 9 93 9 92 18 185 
7 7 5.0 7 4.8 14 9.8 7 4 4.9 7 4.9 11 9.8 
8 2 2.6 4 2.5 6 5.1 8 3 2.7 3 23 6 5.2 
9 0 1.4 1 13 1 2.7 9 1 1.5 2 1.4 3 2.9 

10 1 0.8.0 0.7 1 1.5 10 0 0.8 1 0.7 1 13 
11 0 0.4 1 0.4 1 0.8 11 0 05 0 0.4 0 0.9 
12 0 02 0 02 00.4 12 2 03 0 02 2 OS 
Total 571 556.0 541 560.0 1112 116.0 571 556.0 541 560.0 1112 1116.0 

X2 	5.49 	5.86 	5.11 	 2.01 	7.22 	2.62 

	

0.60 	0.56 	0.65 	 0.96 	0.41 	092 

(Co nt u nu ed ) 

Copyright @2000. All rights reserved. 



192 /Journal of Sport Behavior, Vol. 23, No. 2 

Table 2 (Continued) 

NBA 1996-1997 Season NBA 1997-1998 Season 
Winning Sat. Losing 	Strk. 

Games Act. 	Exp. Act. Exp. Games Act. Exp. Act. Exp. 

1 265 246.7 261 244.0 1 253 250.1 282 62.0 
2 117 112.3 120 115.1 2 121 113.3 III 1133 
3 54 57.6 CO 61.3 3 CO 58.7 63 54.5 
4 36 32.5 28 35.4 4 38 33.1 18 29.0 
5 18 19.6 23 21.7 5 23 19.8 18 16.7 
6 12 12.5 13 13.7 6 12 12.4 10 10.4 
7 7 8.3 7 9.1 7 8 7.9 II 6.8 
8 4 5.6 5 6.1 8 3 52 3 4.7 
9 5 3.9 1 42 9 1 3.5 3 3.4 

10 1 2.8 4 2.9 10 4 2.4 2 2.5 
11 4 2.0 1 2.1 11 3 1.6 0 1.9 
12 1 1.6 0 1.4 12 0 12 2 1.0 
13 0 1.2 3 1.1 13 1 0.8 2 1.1 
14 0 0.8 0 0.8 14 0 0.6 1 0.9 
15 2 0.6 1 0.6 15 0 0.5 1 0.6 

16 1 0.5 
17 1 0.4 
23 1 0.1 

2.97 4.50 3.95 9.63 
0.94 0.81 0.86 0.29 
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streaks. Consider an extreme example of a pennant contending team with a .667 win rate that 
suffers a team bus accident after two-thirds of the season in which all players are injured and 
out for the rest of the season. Replacement players are drawn from the psychology faculty of 
a nearby university. Such a team might lose all its remaining games. At the end of the season, 
the team win rate would be .444. However, there would have been longer win streaks in the first 
two-thirds of the season and a very much longer losing streak in the last third of the season 
than the statistical analyses above would assume. The general effect of such (smaller) changes 
in strength throughout the season for MLB and NBA teams would lead to longer actual 
winning and losing streaks than the end-of-year record would deem appropriate. Since the 
actual winning streaks that occurred were not longer than the expected values using a con-
stant win-loss percentage, then they certainly would not be longer than expected values 
considering the varying real strength throughout the year-if it were somehow possible to 
specify that strength. Thus, while the assumption of uniform team strength throughout the 
year would be a weakness in interpreting results if teams had longer streaks than the calculated 
expected values, it does not weaken the evidence found that the actual streaks show no 
evidence of the existence of momentum-it strengthens it. 

In assuming a constant win probability for each team, the analyses also ignored the 
relative strengths of opponents, which is not reality. For example, a team with a .500 win rate is 
less likely to win a game against a .700 win rate opponent than against a .300 win rate opponent. 
Incorporating the relative strengths of opponents would tend to lead to longer winning and 
losing streaks in reality than the assumption of playing an amorphous average opponent 
throughout the season. Going back to the extreme example of the baseball team of replacement 
psychology professors, opponent teams would be assured of a 3 or 4 game winning streak 
every, time they faced that hard fighting, but limited talent, team in a 3 or 4 game series. The 
effect of this simplifying assumption has the same result as in the argument in the paragraph 
above; while it would be a weakness in interpreting results if the results had shown longer 
streaks than expected, it does not weaken the evidence which was produced that streaks are 
not longer than would be expected by chance. 

The analyses ignored the differing win rates playing at home or on the road. The effect 
of incorporating the differing win rates in a more sophisticated analysis would be similar to the 
effect of incorporating the differing win rates of opponents as considered in the previous 
paragraph. Thus, ignoring that variable does not weaken the evidence produced. 

The statistical analyses did not consider the effect of two teams with winning streaks 
playing each other. While this would occasionally occur, the frequency in baseball would be 
limited compared to other sports, since baseball schedules call for teams to play each other in 
a series of three or four games before moving on to another opponent. Thus, matching winning 

Copyright @2000. All rights reserved. 



194 / Joanzal of Sport Behavior, Vol. 23, No. 2 

or losing streaks could occur only in the first game of each series. They could occur more often 
in basketball. 

In summary, while the analyses were simpler than the real conditions in sports, the 
simplifications do not weaken the conclusion drawn herein that there is insufficient evidence 
to reject the null hypothesis that the probability of winning a game is independent of the 
results of recent games. 

Discussion 

This research investigated the nature of winning and losing streaks over a 162 game 
season for the 28 MLB teams and over two 82 game seasons for the 29 NBA teams. Wins and 
losses were shown to be independent of the results of previous game results and winning and 
losing streaks were no longer than would be expected by chance. While the concept of team 
momentum is frequently cited and widely believed by athletes and observers of sporting 
contests, there was no evidence found of its existence. Even though earlier research in sport 
psychology found the existence of the perception of momentum, the final step of the Taylor 
and Demick (1994) momentum chain model is missing-there was no change in outcome result-
ing from athletes' belief in momentum. 

A possible alternative explanation is that there are countervailing forces masking posi-
tive momentum. For example, Silva, Hardy and Crace (1988) conjecture that positive inhibition 
could exist, whereby success may actually result in a loss of momentum and thus increase the 
probability of subsequent failure. This might occur if participants become overconfident and 
ease-up in their performance. Hammer (1971) discussed a similar effect in the motivational 
literature and labeled it thefat cat syndrome. Silva, Hardy and Crace (1988) also define nega-
tive facilitation, whereby failure increases the probability of subsequent success. This could 
occur if a loss causes the participants to become more focused and motivated. However, the 
very close fit of the observed streaks to the expected streaks on both the winning and losing 
sides in Table 2 leads back to a conclusion that the probability of a win or loss is simply 
independent of the result of recent games. 

How can the prevalent belief in momentum and streaks be accounted for in the face of 
evidence to the contrary? People's intuitive ideas about randomness depart systematically 
from the laws of probability. Wagenaar (1972) reviewed 15 studies in which people were asked 
to produce a random series of events. In 14 of the studies, the experimenters concluded their 
subjects were not good randomizers. Most experimenters yielded negative recency, which 
means too many alternations or too many short runs. In the baseball, basketball or other 
sporting context, when people encounter streaks that are longer than their common perception 
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of randomness, as revealed by the experimental data, the natural conclusion would be that 
such streaks must be due to something like momentum. 

Gilovich, Vallone, and Tversky (1985) conjecture that belief in streaks could be due to 
memory bias. If long sequences of wins or losses are more memorable than alternating se-
quences, observers are more likely to overestimate the correlation between successive wins. 
All teams do win or lose several games in a row on occasion. People do have selective memo-
ries. Certainly unusual events are retained in the memory longer than mundane events. In 
Philadelphia, whenever a local professional team loses several games in a row, people bring up 
the 10 game losing streak of the Philadelphia Phillies at the end of the 1964 season, which cost 
them the pennant. All of the thousands of games in the thirty plus intervening years of win a 
few—lose a few are discounted, because they are so usual. 

Human nature likes order; people find it hard to accept the idea of randomness. People 
search for patterns among random events wherever they occur. Mandel (1996) cites examples 
of stock market technical analysts assigning elaborate descriptions to alleged patterns of price 
movements of stocks, when the patterns were in reality randomly generated by tossing a coin. 
When events do come in clusters and streaks, people look for explanations even though 
clustering patterns occur frequently even in processes as random as tossing a coin. Such 
biases in judgments have been observed in many fields (see Nisbett and Ross, 1980; Fischhoff, 
Slovic, and Lichtenstein, 1981; and Kahneman, Slovic, and Tversky, 1982). 

Despite the results of this research, winning in baseball, basketball and other sports is 
not simply a random event. They are games of skill and the better teams win more often than 
the inferior teams. Indeed, Table 2 shows that there are relatively longer winning and losing 
streaks in the NBA than in MLB. However, the longer streaks are the result of comparatively 
larger differences in team strengths between the strong and weak teams in basketball than in 
baseball. In MLB, no team won more than 62% or less than 32% of its games, whereas 17 NBA 
teams were above or below those values. Thus, winning and losing streaks do occur and 
occasionally grow long. However, the data demonstrate that such streaks are no more frequent 
or persistent than would occur by chance, given teams' overall strengths. 

The research such as is reported here, or any other research, cannot prove the non- 
existence of a phenomenon of momentum. The most that can be claimed is that a broad exami-
nation of results show a pattern that is consistent with its non-existence. Unless such patterns 
of results are discovered, one is strongly tempted to conclude that while momentum is widely 
accepted as a phenomenon by sport participants, fans and observers, it is more myth than 
reality. If it does exist at all, it is of such a low strength that it is almost equally balanced by the 
phenomena of positive inhibition and negative facilitation. 

Perhaps it is time to conclude that momentum is mostly myth. When faced with losing 
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streaks, coaches and players should realize that such streaks do occur occasionally quite 
naturally and are not necessarily due to poor performance resulting from a loss of confidence 
due to recent losses. In professional sports, losing streaks sometimes result in the firing of 
coaches, which may be action that is unjustified. Similarly, when riding the crest of a winning 
streak, players and coaches should realize that such streaks are part of the ebb and flow of 
sports' seasons. This would help alleviate the over-confidence that such streaks bring, which 
may lead to less focused practice and game preparation. 
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