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Home teams in sports have an advantage because of learning, travel and crowd factors. In
the National Football League, home teams won 58% of games over the period 1981–1996.
An examination of the betting market on NFL games showed that bettors generally have
recognized the magnitude of the home field advantage. The point spread market was
efficient in that the strategy of betting on home teams produced a win rate of .499.
However, for a subset of games which had national focus (i.e., Monday night and playoff
games), betting on the home team produced a .592 win rate, which was significantly
different than .5 at the .0003 level, and betting on underdog Monday night and playoff
home teams produced a .656 win rate. These results suggest that the home field advan-
tages recognized in the sports psychology literature are increased under the public
attention of national exposure to a larger extent than is recognized by bettors, and the point
spread market is inefficient for national focus games. © 1999 Elsevier Science Inc.
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I. Introduction
The betting market for National Football League (NFL) games has been reported on
periodically in the literature since 1968 [Pankoff (1968)] with the main thrust of the
research focusing on using the betting market as a test of the Efficient Markets Hypothesis
(EMH). Tests of the EMH often focus on the stock markets or foreign exchange markets
and are “hard to interpret since they are joint tests of market efficiency and a particular
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model of market equilibrium” [Dana and Knetter (1994, p. 1317)]. Because of inherent
difficulties in such complex markets, some researchers [e.g., Dana and Knetter (1994);
Even and Noble (1992); Lacey (1990)] have used the simpler market of wagering on
football games as a test of the EMH.

This paper reports on an investigation of the NFL betting market as a test of the weak
form of the EMH. In stock trading, a market is defined as weak-form efficient if past
prices do not provide any information about future prices that would allow a trader to earn
a return above what could be earned with a naive buy-and-hold strategy. In a gambling
market, if information on patterns of outcomes from previous games can be used to make
an above normal return, there is a violation of the weak form of the EMH.

More than 20 articles analyzing NFL betting strategies have appeared in the academic
press. For example, Golec and Tamarkin (1991), Lacey (1990), and Amoako-Adu et al.
(1985) each tested rules for betting and found some evidence of profitable strategies over
limited time periods. However, Gandar et al. (1988), Sauer et al. (1988), and Zuber et al.
(1985) each failed to find evidence of bias in wagering lines. Reviews of NFL betting
strategy research [e.g., Dana and Knetter (1994); Even and Noble (1992)] call for
additional research to help explain the mixed results reported in prior studies.

Researchers in finance and economics have identified profitable gambling strategies
associated with betting on the home team. Golec and Tamarkin (1991) found that betting
on NFL home teams when they were underdogs produced 323 winning bets and 233
losing bets, for a .581 win rate for the 1973–1979 seasons. In addition, Amoako-Adu et
al. (1985) found some evidence of two profitable strategies over the 1979–1981 seasons:
1) bet on the home team when it is an underdog, and 2) bet on the home team in Monday
night games. The sports psychology literature [e.g., Courneya and Carron (1991); Schlen-
ker et al. (1995)] has speculated on the reasons for the existence of ahome-field
advantage.

The literature in many fields of knowledge is filled with examples of strategies
developed by looking at past events that would have been successful if they had been
pursued in the past. In some cases, the results of such analyses can lead to exploitation of
the discovered anomalies in the future. However, if a sufficient number of patterns is
examined, it is inevitable that some will pass standard statistical tests at high levels of
significance; but in many cases, those apparently impressive results will be merely
statistical aberrations, rather than the results of some real underlying phenomenon. For
example, Baumeister and Steinhilber (1984) found that professional baseball and basket-
ball teams play unusually badly (choke) in decisive home games of championship series
(i.e., home field disadvantage). However, a reanalysis with more recent data by Schlenker
et al. (1995, p. 632) indicated that “the home field is an advantage.”

Given such findings, and as Golec and Tamarkin (1991) and Amoako-Adu et al. (1985)
did not attempt to describe any phenomena which might cause home-team betting
strategies to be profitable, it is reasonable to question whether their results were merely
statistical aberrations. Contemporary philosophy of science suggests that results reported
in an initial study be verified by tests on independent data. Accordingly, the present study
was undertaken with two key objectives in mind: to provide a theoretical grounding (i.e.,
home field advantage) for the profitable home team betting strategies reported in prior
research, and to examine how the home team betting strategies found profitable over the
years 1973–1981 have subsequently performed.

22 R. C. Vergin and J. J. Sosik



II. Home Field Advantage
Why might gambling strategies associated with betting on the home team be successful?
The sports psychology literature sheds some light on the home team advantage. For
example, Schwartz and Barsky (1977) proposed three explanations why the home field
advantage exists: learning factors (e.g., familiarity with the stadium and its playing
surface), travel factors (e.g., visiting teams experience physical and mental fatigue and
disruption of routine), and crowd factors (e.g., crowds may provide social support). In
addition, Courneya and Carron (1991) suggested that referee bias in favor of the home
team contributes toward home field advantage.

Playing before a home crowd provides social support which may enhance team
performance. Social support from home audiences (i.e., crowds) may raise team efficacy
expectations for effective task (i.e., game) performance [Shamir (1990)]. Research on
social facilitation reviewed by Geen (1991) suggests that team members who expect
success in task performance perform better in the presence of an evaluating audience (e.g.,
home crowd), whereas those who expect failure perform worse. In a review of the home
field advantage literature, Schlenker et al. (1995, p. 632) concluded that “in several
studies, covering amateur and professional baseball, football, basketball, and ice hockey,
home teams have been found to win more often than visiting teams, usually anywhere
from 53% to 64% of the time.”

III. The NFL Betting Process
The basic bet on a NFL game is made against a point spread line established by a
bookmaker. The opening spread is set in Las Vegas with the consensus of a small number
of expert line-makers. This is known as the Vegas line and quickly spreads to all the legal
and illegal bookmakers. The bettor gives points if betting on the favored team, or gets
points if betting on the underdog team. For example, suppose that the Minnesota Vikings
are favored by four points in a game against the Chicago Bears. A bet on theVikings minus
four pays off only if the Vikings win by five or more points. A bet on theBears plus four
pays off if the Bears win the game or if they lose by three or fewer points. A Viking win
by four points is apush, with the original stake returned to the bettor.

Bets are made on theeleven for ten rule; that is, the bettor must lay out $11 to win $10.
The eleven for ten rule provides the bookmaker with a commission, calledvigorish. Thus,
a bettor winning 50% of his bets would lose money because of the vigorish. The win rate
(WR) to break even is found by:

WR~10! 5 ~1 2 WR!~11!

Solving yieldsWR5.524.

It is generally assumed that the objective of the bookmaker in setting the line is to get
a balanced book. If the total amount bet on each team is approximately the same, the
bookmaker will end up ahead, no matter what the outcome of the game. If the flow of bets
becomes substantially stronger for one team than for its opponent after betting begins, the
bookmakers will change the line to favor the opponent more, in an effort to balance their
book. The line should not necessarily be viewed as an unbiased predictor of the game
outcome by the line setters. If bookmakers expect some irrationality on the part of the
betting public, they will purposely bias the line in order to try to get a balanced book. For
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example, they might anticipate a tendency for the general public to overreact to a big win
by a team in its previous game. Thus, the line can be viewed as the best forecast of bettor
behavior, rather than the best forecast of game outcome. Given this objective, it is
conceivable that there might be biases in the line of sufficient size to make some technical
betting strategies profitable.

IV. Method
The home field advantage in betting was evaluated using archival data of all of the regular
season NFL games from 1981–1996. There were 224 scheduled games in the 1981–1994
seasons and 240 in 1995–1996 seasons when Carolina and Jacksonville were added to the
league. Due to labor disputes, the 1982 and 1987 seasons were shortened to 126 and 210
games, respectively. Thus, there were 3,504 NFL regular season games. Point spreads
used in the analysis were the closing spreads as tabulated in Feist (1997 and earlier
editions).

A number of researchers [e.g., Gandar et al. (1988); Tryfos et al. (1984)] who have
sought to determine strategies or rules for betting on NFL games have made comparisons
against two standards. First, if a strategy produced a win rate significantly greater than .5,
they concluded that there was a bias in the point spread. Such a bias might be of interest
to academic researchers. However, to satisfy the gambler faced with paying the vigorish,
a more demanding test required that the win rate be significantly greater than .524, the
break-even point for profitability. In accordance with prior research, the present study
used .5 and .524 as standards of comparison.

The criterion variable for the analysis was the win/loss outcome in each game. The
number of wins followed a binomial distribution. With the large sample sizes used, the
normal distribution provides an excellent approximation of the binomial. Following the
lead of earlier researchers on NFL betting [e.g., Tryfos et al. (1984)], the normal
distribution was used for testing statistical significance. For the normal approximation,
standard deviation5 [(WR3 WR) / n]1/2, where the win rate is assumed to be .5 for an
unbiased line, andn is the sample size. Az test [Berenson and Levine (1996, p. 607)] was
used to determine if the win rate was significantly different from the .5 and .524 standards.

In addition, comparisons were made between home favorites and home underdogs. A
zstatistic [Berenson and Levine (1996, p. 611)] for the comparison of two proportions was
found by:

z 5 ~ p1 2 p2!/@~ p# ~1 2 p# !/~1/n1 1 1/n2!#
1/ 2

where: xi 5 wins in sample i and ni 5 sample size

p1 5 x1/n1 p2 5 x2 /n2 p# 5 (x1 1 x2)/~n1 1 n2!.

We first examined all regular season games and then examined the effect that games
attracting national attention (i.e., Monday night and playoff games) had on home-team
betting strategies for favorites and underdogs in a similar manner using thez tests
described above.

We focused on Monday night and playoff games for several reasons. First, Monday
night games possess several atypical characteristics. Preparation and promotion for the
Monday games are intense in the home city. The local television, sports-talk radio stations,
and newspapers increase their coverage of the home team from normal levels. Because of
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the national coverage, the game becomes a showcase for the home team and the home city.
The games are typically sold out well in advance and tickets are often scalped at high
prices. There is an increase in the number of homemade signs supporting the home team
brought to the game by fans, and it is generally acknowledged that the crowds reach an
emotional peak in their cheering beyond that seen at other games. In addition, Monday
night games are recognized as a special event in the hospitality industry, with Monday
night football special events being highly promoted in taverns and bars. For the players,
this is the one game during the week when many of their peers from other NFL teams
watch the game. It provides an opportunity for Monday night players to impress their
peers in order to influence their votes for the post-season Pro Bowl game.

Second, the Monday night schedule is established to feature the best teams in the
league, with top-rung teams from the prior year typically getting two or three Monday
games a year and bottom-rung teams rarely getting any Monday appearances. For
example, the 1996 schedule had 27 Monday night appearances by teams which had been
in the playoffs in 1995, and 7 appearances by non-playoff teams with at least a 50%
winning record in 1995. There were no appearances by teams with a 1995 losing record.

We regressed total team wins over the period 1981–1996 on the number of Monday
night appearances. Results indicated a very strong relationship between total team wins
and the number of Monday night appearances,F(1, 26) 5 118.65,p , .0001. Total team
wins accounted for 82% of the variance in the number of team appearances on Monday
night.

The best teams are selected because of the awareness on the part of the NFL schedule
makers and the ABC television network (which telecasts the games and has a voice in
selecting the teams) that the Monday night games draw a television audience many times
as large as those for other regular season games, partly because Monday night games are
telecast and broadcast nationally and internationally, while Sunday games are covered
only regionally.

Third, with the above factors identified, it was apparent to us that there is another set
of games which share many of the characteristics of Monday night games—namely, the
playoff games. Specifically, playoff and Monday night games are the only games which
take center stage of the national football scene. Acknowledgment that playoff games are
different than regular season games has been implicit in the work of other researchers of
NFL strategies, who specifically excluded playoff games in their analyses because of their
atypical nature [Lacey (1990); Tryfos et al. (1984); Vergin and Scriabin (1978)]. Only one
playoff game occurs at a given time and it is telecast nationally and internationally. Local
media and fan attention is intensified. Although the stakes to the home team and home
fans are large for Monday games because of the national attention, they are even larger for
playoff games because the losing team is eliminated from the playoffs.

V. Results and Discussion
Initial analysis revealed that bookmakers and the betting public clearly recognize that the
home team has a significant advantage. They made the home team the favorite 67% of the
time, the underdog 31% of the time, and 2% of the games werepick-em(spread of zero
points) for the 1981–1996 regular seasons. As shown in Table 1, the simple strategy of
betting on the home team produced 1,715 winning bets, 1,724 losing bets, and 65 pushes.
Thus, win rate for this strategy was .499. (We disregarded ties in computing win rates and
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profitability, as the stakes are returned to the bettor.) This was neither profitable nor
significantly different than .5, withz 5 2.15. Although playing on the home field is a
substantial advantage, the betting public has recognized the magnitude of that advantage
as reflected in the point spreads. Thus, the betting market was efficient on average.

When home favorites were considered separately from home underdogs, the win rates
diverged. Home underdogs won 566 bets and lost 513 forWR5 .525. Home favorites won
1,113 bets and lost 1,178 forWR5 .486. The strategy of betting on the home underdog
would have produced results just over the break-evenWRof .524; however, the deviation
from aWRof .5 was not large enough to meet customary levels of statistical significance,
with z 5 1.61 and a .107 significance level. A test of the difference inWRs for home
favorites and home underdogs, however, showed az value of 2.10 and significance level
of .036. Thus, whereas there is some evidence of a bias in the point spreads in favor of
home underdogs, and betting on them would have been marginally profitable over the
1981–1996 period, the evidence is not sufficient to persuasively suggest this would be a
profitable strategy in the future. The result also fell substantially short of the .581WRthat
Golec and Tamarkin (1991) found over the 1973–1979 seasons.

Results summarized in Table 2 show that the home teams covered the point spread at
a much higher rate in Monday night games. They covered 144 times and failed to cover
100 times forWR5 .596. This was significantly different than .5 at .005, withz 5 2.82,
and significantly different than .524 at .039, withz 5 2.07. Just as for the larger sample
of all home games, Monday home underdogs covered the spread at a greater rate than
Monday home favorites (WR5 .630 vs. .571), although that difference in wins rates was
not statistically significant, withz 5 .88.

Table 1. Home Team Records Against the Spread

Favorites Underdogs Pick-ems All Home Games

Win Lose WR Win Lose WR Win Lose WR Win Lose WR

1981 76 75 .503 40 26 .606 3 0 1.00 119 101 .541
1982 36 48 .429 16 18 .471 4 3 .571 56 69 .448
1983 68 81 .456 31 28 .525 2 7 .222 101 116 .465
1984 65 74 .468 33 41 .446 1 4 .200 99 119 .454
1985 79 55 .590 40 37 .519 4 3 .571 123 95 .564
1986 65 79 .451 40 36 .526 1 0 1.00 106 115 .480
1987 57 76 .429 37 34 .521 2 2 .500 96 112 .462
1988 73 84 .465 31 30 .508 3 2 .600 107 116 .480
1989 68 79 .463 36 35 .507 2 1 .667 106 115 .480
1990 78 66 .542 33 35 .485 4 4 .500 115 105 .523
1991 76 63 .547 43 33 .566 1 0 1.00 120 96 .556
1992 69 70 .496 41 37 .526 2 2 .500 112 109 .507
1993 65 80 .448 37 34 .521 2 1 .667 104 115 .475
1994 73 85 .462 30 27 .526 0 4 0.00 103 116 .470
1995 75 82 .478 38 37 .507 3 0 1.00 116 119 .494
1996 90 81 .526 40 25 .615 2 0 1.00 132 106 .555
Total 1113 1178 .486 566 513 .525 36 33 .522 1715 1724 .499

sigma z p sigma z p sigma z p sigma z p
5.5 .010 21.36 .174 .015 1.61 .107 .060 .36 .718 .009 2.15 .878
5.524 23.66 0.000 .04 .971 20.04 .970 22.97 .003

Note: Difference between favorite and underdogWRs: Sigma5 .018,z 5 2.10,p 5 .036. There were 65 pushes, where
stakes would have been returned to the bettor.

26 R. C. Vergin and J. J. Sosik



If the earlier related national focus characteristics which have given rise to the
existence of a bias in point spreads for Monday home games are valid, then one would
expect a similar bias in the point spreads for the home team in playoff games. Playoff
games, except for the Super Bowl game which is played on a neutral field, were examined
for the period 1981–1996.

Results summarized in Table 2 show that the home team covered the spread 87 times
and failed to cover 59 times, forWR5 .596. This is almost identical to the .590 win rate
for Monday home teams, and would have been profitable. Due to the smaller sample size,
there was less statistical significance. TheWRwas significantly different than .50 at the
.020 level, withz 5 2.32, and significantly different than .524 at the .082 level, withz 5
1.74. As in the previous cases of all games and Monday night games, the home underdogs
covered the spread at a higher rate (.889) than home favorites (.577). Although the
difference was statistically significant, the underdog sample size was too small to justify
drawing any definitive conclusions. Because playoff home field advantage usually goes to
the team with the higher season ending win-loss record, the home team is usually regarded

Table 2. Monday and Playoff Home Team Records Against the Spread

Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR

1981 10 6 .625 5 3 .625 15 9 .625
1982 4 4 .500 11 3 .786 15 7 .682
1983 11 3 .786 4 4 .500 15 7 .682
1984 8 7 .533 4 4 .500 12 11 .522
1985 10 5 .667 4 4 .500 14 9 .609
1986 9 7 .563 5 3 .625 14 10 .583
1987 9 6 .600 5 3 .625 14 9 .609
1988 8 7 .533 6 2 .750 14 9 .609
1989 10 6 .625 4 4 .500 14 10 .583
1990 5 9 .357 7 3 .700 12 12 .500
1991 11 6 .647 4 6 .400 15 12 .556
1982 11 6 .647 3 6 .333 14 12 .538
1993 10 7 .588 5 5 .500 15 12 .556
1994 10 6 .625 6 3 .667 16 9 .640
1995 9 7 .563 6 4 .600 15 11 .577
1996 9 8 .529 8 2 .800 17 10 .630
Total 144 100 .590 87 59 .596 231 159 .592

sigma z p sigma z p sigma z p
5.5 .032 2.82 .005 .041 2.32 .020 .025 3.65 .0003
5.524 2.07 .039 1.74 .082 2.70 .007

Favored Home Team Records
Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR
93 70 .571 79 58 .577 172 128 .573

Underdog Home Team Records
Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR
51 30 .630 8 1 .889 59 31 .656

Note: Difference between favorite and underdogWRs: sigma5 .059;z 5 1.39;p 5 .164.
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as the better team. Combining this with the acknowledged home field advantage, the home
team was favored 137 times and the visiting team only 9 times.

Thus, the home playoff teams displayed the same bias in the point spread pattern as the
Monday home teams. As both playoff and Monday night games have the concentrated
attention of a national audience, it is not unreasonable to consider the result of combining
the strategies, that is, to bet on Monday home teams and home playoff teams. That strategy
produced 231 wins and 159 losses forWR 5 .592 for the 1981–1996 seasons. This is
significantly different than .5 at the .0003 level, withz 5 3.65, and significantly greater
than .524 at the .007 level with,z 5 2.70.

Although the ultimate test of the validity of the strategies lies in replication of results
in the future, we performed an independent examination of their effectiveness by evalu-
ating the results as if they had been applied in an earlier time period. Table 3 shows the
results of the Monday home team and playoff home team strategies in the five years from
1976–1980. Both strategies would have been profitable. Monday home teams had 47
winning bets and 23 losing bets forWR5 .671, and home playoff teams won 19 bets and
lost 16 bets forWR 5 .543. The combined strategy produced 66 winning bets and 39
losing bets forWR 5 .629. The win rate was significantly different than .5 at the .008
level, withz 5 2.63, and significantly different than .524 at the .032 level, withz 5 2.14,
and would have been profitable every year.

Thus, this test over an independent time period provides support for the strategies. It
is noteworthy that for the entire 21-year span, betting on all Monday night home teams and
all home playoff teams would have been profitable in 19 years, and had a win rate of at
least .5 in the other two years (.522 in 1984 and .500 in 1990).

In summary, this study shows that the point spreads are, on average, efficient, as home
teams beat the spread about half the time. However, the home field advantage increases

Table 3. Test of Strategies Over 1976–1980

Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR

1976 10 3 .769 3 3 .500 13 6 .684
1977 9 3 .750 4 2 .667 13 5 .722
1978 9 6 .600 4 4 .500 13 10 .565
1979 9 7 .563 4 4 .500 13 11 .542
1980 10 4 .714 4 3 .571 14 7 .667
Total 47 23 .671 19 16 .543 66 39 .629

sigma z p sigma z p sigma z p
5.5 .060 2.87 .004 .085 .51 .612 .049 2.63 .008
5.524 2.47 .014 .22 .823 2.14 .032

Favored Home Team Records Against the Spreada

Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR
Total 93 70 .571 13 12 .520 106 82 .564

Underdog Home Team Records Against the Spread
Monday Playoff Combined

Win Lose WR Win Lose WR Win Lose WR
Total 21 6 .778 6 4 .600 27 10 .730

Note: Difference between favorite and underdogWRs: sigma5 .087;z 5 1.91;p 5 .056.
a One game included as favorite above in 1980 was actually a pick-em (0 point spread).
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with the intensity of interest in a game. Home teams repeatedly react to the emotional
intensity of the Monday night crowds and playoff crowds to a greater extent than the
betting public recognizes and the point spreads fail to be efficient for those games. The
abnormal intensity and noise of the crowd may also intimidate opposing teams’ players to
the extent that their performance is hampered more than during other road games. If the
observation that game officials tend to favor home teams [Courneya and Carron (1991)]
is accurate, then the intensity of the crowds may subconsciously influence them even more
than usual.

At home, players are defending their turf. Prior research in social psychology [e.g.,
Brown (1987); Forsyth (1990)] suggests that individuals and groups maintain and defend
territories. As media attention has increased and salaries have escalated to multi-million
dollar levels, football players have taken on a role not unlike those of warriors defending
their community. The emotional effect of defending the home turf against an invader may
cause the home team to perform at a greater intensity when in the national spotlight than
the betting public acknowledges [Brown (1987); Forsyth (1990)]—not unlike the way
parents fiercely defend their offspring when confronted with a threat from a predator. This
emotional factor of repelling the invader is seen most predominately in looking at the
consistently larger win rates for underdog home teams than for favored home teams (.522
vs. .486 for all home games; .656 vs. .573 for Monday night and playoff home games from
1981–1996; and .730 vs. .564 for Monday night and playoff home games from 1976–
1980). When the invader is generally recognized as being superior (i.e., favored), the
home team performs best.

VI. Limitations and Conclusion
Results of the present study are strongly supportive of betting on Monday home teams and
playoff home teams as profitable betting strategies. However, it is important to note that
there have been examples where NFL betting strategies published by one set of research-
ers as significant or profitable were shown to be unsuccessful strategies when tested on
independent data by subsequent researchers. For example, Sauer et al. (1988) presented
evidence that a strategy developed by Zuber et al. (1985) did not break even in an
independent test. Vergin (1998) demonstrated that strategies which Lacey (1990) found
profitable over the 1984–1986 seasons produced 1,526 wins and 1,564 losses for a .494
win rate over the 1987–1995 seasons. Thus, our conclusions regarding Monday night and
playoff home team betting advantages should be viewed with some skepticism.

While research investigating the validity of the Efficient Markets Hypothesis has often
been supportive, this study provides an additional example to an ever-growing list of
violations of it. There is strong evidence of bias in the point spreads and in the notion that
bettors can earn abnormal returns by following simple technical strategies.

The gambling markets are very small in comparison to investments on the organized
stock exchanges, and lack the extensive computerized databases which are available to
assist decision-makers in analyzing the financial markets. Also, the majority of transac-
tions are undertaken in the underground economy, away from the eyes of regulators and
organized data collectors. It is a logical expectation that the gambling markets would
display a greater degree of inefficiency than the financial markets.

Bettors on NFL games can take advantage of the discovered anomalies in selecting
their wagers. The difficulty of wagering may limit the ability of expert arbitragers to take
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full advantage of the inefficiencies of the NFL betting market. Also, the market has shown
the ability to adjust. Through the 1960s and 1970s, betting on the heavy underdogs
(whether home or away) was a profitable strategy [Vergin and Scriaben (1978)]. Subse-
quently, the average point spreads diminished substantially, even though average winning
margins and percentages of favorites which won games remained fairly constant. Con-
sistent with efficient market theory, this market adjustment eliminated the earlier apparent
winning strategy. Thus, caution is urged. There is no certainty that the market will not
change and that the same patterns will hold in the future.
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