
†Senior Analyst, Initiative Futures, 84 Eccleston Square, London, SW1V 1PX, +44
(0)207 663 700

††Initiative Futures

†††Stephanie Leach, Tanaka Business School, Imperial College London, South
Kensington campus, SW7 2AZ, UK. Tel : (44) 20 7594 9171, Fax: (44) 20 7823 7685, e-mail:
stephanie.leach@imperial.ac.uk

††††Stefan Szymanski, Tanaka Business School, Imperial College London, South
Kensington campus, SW7 2AZ, UK. Tel : (44) 20 7594 9107, Fax: (44) 20 7823 7685, e-mail:
szy@imperial.ac.uk

Working Paper Series, Paper No. 06-31

On the Edge of Your Seat: Demand for Football on Television and
the Uncertainty of Outcome Hypothesis

Kevin Alavy†, Alison Gaskell††, Stephanie Leach†††, and Stefan Szymanski††††

December 2006

Abstract
This paper examines the relationship between the demand for English football on

television and outcome uncertainty. It tests the uncertainty of outcome hypothesis by using
minute-by-minute television viewership figures which avoids the problems encountered when
estimating demand using match attendance. We find that although uncertainty matters, it is the
progression of the match which drives viewership and as a draw looks increasingly likely,
viewers are likely to switch channels. Games that end in victories have a higher average
viewership than games that end in stalemates.
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1 Introduction

The most fundamental issue in the study of the economics of sport is the “uncer-

tainty of outcome” hypothesis. According to this hypothesis, the greater the un-

certainty of outcome of a sporting event, the greater the demand1. Sports leagues

have consistently justified competitive restraints on the grounds that they permit

resource distribution, which in turn promotes outcome uncertainty and thereby

benefits the consumer by providing a more attractive league product. Sports

leagues are, on the face of it, cartels2. Agreements among the clubs to restrain

economic competition, such as salary caps, roster limits, draft rules, transfer fee

systems or agreements to share income, from ticket sales, broadcasting or merchan-

dising would in any other context be prohibited. Yet such agreements have been

accepted by the courts3 and even encouraged by the legislature4, largely on the

basis of the uncertainty of outcome hypothesis.

There exists a substantial economics literature aimed at testing the hypothesis

by relating game attendance to some ex ante measure of uncertainty. Such studies

are fraught with difficulty for a number of reasons. First, since the majority of

attendees are fans of the home team, they presumably demand a strong probability

that their team will win, and so home team demand may well be decreasing in the

uncertainty of outcome, at least over a significant range of the data. Second, it

is often hard to disentangle the quality of the two teams from the balance of the

competition, and therefore hard to identify the true impact of outcome uncertainty.

Third, game attendance is often determined by factors that have little to do with

the outcome uncertainty of the game in question; for example season-ticket owners

are likely to be committed to attending regardless of the current balance between

the opposing teams. Fourth, many games in the major leagues are sold out and

therefore observed demand cannot be explained by outcome uncertainty.

In this paper we adopt a novel approach that evades these problems and there-

1The earliest statements of this hypothesis are to be found in Rottenberg (1956) and Neale
(1964).

2According to Fort & Quirk (1995) “Professional team sports leagues are classic, even textbook,
examples of business cartels”.

3For a brief review of court cases in the US and Europe see Szymanski (2003), p.1178–1181;
for a more detailed review of US case history see Weiler & Roberts (1998).

4For example, the 1961 Sports Broadcasting Act in the US permitted collective selling of
broadcast rights by a league, while in Germany, parliament amended the competition act to
exempt collective selling of football rights after the courts ruled collective selling anticompetitive.
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fore offers a more plausible estimate of the impact of outcome uncertainty on de-

mand. Instead of using game attendance we use TV viewing figures, so that all

else equal, supporters of the away team are as capable of viewing the match as

supporters of the home team5. Furthermore, we use viewing data measured on a

minute-by-minute basis throughout the game. This allows us to control for game-

specific factors, such as the quality of the teams, while examining the effect on

demand of the evolving outcome uncertainty of the game. To do this we estimate

the probability of each possible result (a home win, an away win, a no-score draw

or a score draw6) conditional on the current score at each minute of the game, each

team’s form and red cards. We examine three measures of outcome uncertainty:

1. The squared difference between the probability of the home team winning

and the away team winning.

2. The probability of draws.

3. The sum of squared deviations from the initial probabilities.

We find that viewership is decreasing in the first of these measures, so that a

more even game, in the sense that either side could win, attracts more viewers.

This result is consistent with the uncertainty of outcome hypothesis. However, we

also find that viewership is also decreasing in the probability of draw, suggesting

that viewers are averse to watching games that are expected to end in a stalemate.

Lastly, we find some evidence to support the proposition that viewership is in-

creasing in the deviation of outcome probabilities during the game from the initial

outcome probabilities (i.e. those at the start of the game), suggesting that viewers

are attracted to the unexpected.

To the extent that we can generalise from the case of the English Premier

League, these results significantly enhance our understanding of the relationship

between demand and uncertainty in sport. Leagues have consistently pleaded the

need to maintain competitive balance among teams as a justification for restraints

5In the US there are often TV blackouts of home games within a certain radius of the locale
of the home team. This is to encourage attendance at the stadium. Some home fans may have
restricted opportunities to watch on TV. However there is no local area blackout in English soccer.
For further information on how blackouts may affect attendance see Siegfried & Hinshaw (1979),
Welki & Zlatoper (1999) and Putsis & Sen (2000).

6No-score draws are where neither team scores; score draws are where both teams score the
same number of goals.
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on economic competition in the labour market and in the product market (e.g.

collective selling of rights). While this justification is intuitively appealing, the

precise kind of uncertainty that is desirable has proved difficult to articulate. Our

results do not support the idea that simply evening up resources among teams will

improve the attractiveness of games; much depends on the predictability of the

contests that the leagues create. In the next Section we describe the data and

summary statistics, Section 3 summarises previous research. Section 4 defines the

methodology and the estimation models and Section 5 displays the results. Section

6 concludes.

2 Data

2.1 Description

Television ratings data were collected for 248 English F.A. Premiership matches

broadcast on television between 1 January 2002 and 15 May 2005. Data on audi-

ence size were estimates made by the Broadcasters’ Audience Research Board Ltd.

(BARB). Supplemental television information was collected from the Monopolies

and Merger Commission (1999) report. Individual match data for all Premiership

games including team fixtures, positions, goals scored and red cards were taken

from the Rothmans Football Yearbooks7 and www.soccerbase.com8. Actual match

kick-off times and injury minutes played were supplied by PA Sport.

The tables below list summary statistics for average TV Ratings, goals scored

and the distribution of goals, which give a brief overview about how most games

progress, the most common types of scores and how soon a goal is scored.

3 Demand and Outcome Uncertainty

3.1 Testing Outcome Uncertainty

There are at least three measures of outcome uncertainty used in the literature:

7Now published as the Sky Sports Football Yearbook.
8An extensive football database that supplies betting and match result information to The

Racing Post, The Mirror, The Sunday Mirror, The People and the Belfast Newsletter.
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Averages
Number Total Goals Scored

of Games TV Goal All All Score
Season Broadcast† Rating‡ Difference Games Draws Draws Wins
2002∗ 30 1.79 1.60 2.80 2.40 2.67 2.41
2003 65 2.45 1.37 2.88 2.59 2.93 1.83
2004 66 2.44 1.15 2.67 1.90 3.16 3.00
2005 87 2.21 1.13 2.41 1.82 3.00 2.63
*Games between 1 January and 11 May 2002.
†Does not include Prem-Plus or pay-per-view.
‡A TV Rating is the percentage of people watching that program out of the television population.

Table 1: Summary Statistics for Premiership Games Broadcast 2002–2005

Number % of Average
Result of Games Total TV Rating
No-score Draw 20 8.1% 2.58∗

Score Draw 45 18.1% 2.35
Home Win by 1 goal 61 24.6% 2.28
Home Win by 2 goals 29 11.7% 2.21
Home Win by 3 goals 7 2.8% 2.08
Home Win by 4 goals 5 2.0% 1.85
Home Win by 5 goals 3 1.2% 2.10
Home Win by 6 goals 1 0.4% 1.21
Away Win by 1 goal 47 19.0% 2.29
Away Win by 2 goals 17 6.9% 2.40
Away Win by 3 goals 5 2.0% 1.86
Away Win by 4 goals 6 2.4% 2.21
Away Win by 5 goals 2 0.8% 1.84
∗Almost half of these were ‘big’ matches or derby matches.
Excluding those matches, the average was 2.04.

Table 2: Summary of Match Outcomes for Games Broadcast 2002–2005
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Number % of
Result of Games Total
No-score Draw 458 8.83%
Score Draw 977 18.84%
Home Win by 1 goal 1178 22.72%
Home Win by 2 goals 694 13.38%
Home Win by 3 goals 304 5.86%
Home Win by 4 goals 126 2.43%
Home Win by 5 goals 54 1.04%
Home Win by 6 goals 14 0.27%
Home Win by 7 goals 3 0.06%
Home Win by 8 goals 1 0.02%
Home Win by 9 goals 1 0.02%
Away Win by 1 goal 802 15.46%
Away Win by 2 goals 374 7.21%
Away Win by 3 goals 129 2.49%
Away Win by 4 goals 53 1.02%
Away Win by 5 goals 12 0.23%
Away Win by 6 goals 5 0.10%
Away Win by 7 goals 1 0.02%
Games=5186

Table 3: Summary of Match Outcomes for Premiership 1993–2005

First Goal Cumulative Within Absolute
Within Minute Percent Timeband Percent

5 11.4% 1–5 11.4%
10 25.0% 6–10 13.6%
15 32.9% 11–15 7.9%
20 39.9% 16–20 7.0%
25 46.9% 21–25 7.0%
30 53.9% 26–30 7.0%
35 61.0% 31–35 7.0%
40 67.5% 36–40 6.6%
45 73.7% 41–45 6.1%
50 76.8% 46–50 3.1%
55 79.4% 51–55 2.6%
60 82.5% 56–60 3.1%
65 87.3% 61–65 4.8%
70 91.7% 66–70 4.4%
75 95.2% 71–75 3.5%
80 96.5% 76–80 1.3%
85 96.9% 81–85 0.4%
90 100.0% 86–90 3.1%

Games=228

Table 4: Distribution and Frequency of First Goal Scored for Games Broadcast
2002–2005
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First Goal Cumulative Within Absolute
Within Minute Percent Timeband Percent

5 10.6% 1–5 10.6%
10 21.9% 6–10 11.2%
15 31.7% 11–15 9.9%
20 41.2% 16–20 9.4%
25 49.0% 21–25 7.9%
30 56.1% 26–30 7.0%
35 62.6% 31–35 6.6%
40 68.8% 36–40 6.2%
45 74.8% 41–45 6.0%
50 78.5% 46–50 3.7%
55 82.8% 51–55 4.2%
60 86.3% 56–60 3.6%
65 89.4% 61–65 3.0%
70 92.1% 66–70 2.7%
75 94.5% 71–75 2.4%
80 96.8% 76–80 2.3%
85 98.2% 81–85 1.3%
90 100.0% 86–90 1.8%

Games=4728

Table 5: Distribution and Frequency of First Goal Scored in Premiership 1993–2005

Minute Number of Absolute
Timeband Goals Percent

1–5 26 4.0%
6–10 37 5.6%
11–15 27 4.1%
16–20 27 4.1%
21–25 24 3.7%
26–30 31 4.7%
31–35 40 6.1%
36–40 41 6.2%
41–45 38 5.8%
46–50 35 5.3%
51–55 46 7.0%
56–60 32 4.9%
61–65 42 6.4%
66–70 35 5.3%
71–75 44 6.7%
76–80 35 5.3%
81–85 35 5.3%
86–90 62 9.4%

Games=228

Table 6: Distribution of All Goals Scored in Games Broadcast 2002–2005
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Minute Number of Absolute
Timeband Goals Percent

1–5 525 3.9%
6–10 633 4.7%
11–15 611 4.5%
16–20 654 4.8%
21–25 656 4.8%
26–30 668 4.9%
31–35 663 4.9%
36–40 728 5.4%
41–45 874 6.4%
46–50 686 5.0%
51–55 817 6.0%
56–60 781 5.7%
61–65 805 5.9%
66–70 774 5.7%
71–75 778 5.7%
76–80 845 6.2%
81–85 823 6.1%
86–90 1267 9.3%

Games=4728

Table 7: Distribution of All Goals Scored in Premiership 1993–2005
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and different measures for uncertainty. Most US studies have focused on Major

League Baseball or American Football (e.g. Knowles, Sherony & Haupert (1992)

and Welki & Zlatoper (1999)), whereas the majority of UK studies have centred on

football (e.g. Peel & Thomas (1988), Baimbridge, Cameron & Dawson (1996) and

Forrest & Simmons (2002)). Empirical tests have also been extended to other sports

such as rugby (Peel & Thomas (1997)) and cricket (Hynds & Smith (1994)) as well

as football in other countries (Falter & Perignon (2000) and Garćıa & Rodŕıguez

(2002)). Measures of outcome uncertainty have mostly been derived from match

betting odds (Peel & Thomas (1988) and Peel & Thomas (1992)) or team positions

(Baimbridge et al. (1996) and Garćıa & Rodŕıguez (2002))9.

The problems in testing the relationship between demand and outcome un-

certainty centre on the choice of measures for uncertainty and demand. Forrest

& Simmons (2002) show that UK betting odds are biased and therefore do not

reflect the true probabilities of the various match outcomes. They find that the

probability of a home win may be understated while an away win is overstated10.

With respect to demand, almost all studies focusing on match uncertainty use the

average gate attendance. Two problems arise when using gate attendance: (1) at-

tendance is ‘censored’ because of capacity constraints and (2) stadium attendance

is mostly composed of home fans many of whom are season ticket holders. Because

home fans usually want to see their team win and because season ticket holders

purchase their seats in advance, these fans may be less likely to be affected by

uncertainty of outcome. Using tobit estimations such as those in Welki & Zlatoper

(1999) and Czarnitzski & Stadtmann (2002) gets around the first problem but not

the second. To avoid both of these estimation issues, Forrest, Simmons & Buraimo

(2005) utilise television audiences as a measure of demand. Television audiences

are not limited in that those who want to watch the match can do so by viewing

at home or in a public place such as a sports bar. Secondly, television audience is

more likely to be evenly divided between not only home and away fans, but also

casual spectators. Two previous American studies, Hausman & Leonard (1997)

and Kanazawa & Funk (2001) both look into the determinants of viewership with

a focus on the effects of superstars and race respectively, but neither investigate the

effect of outcome uncertainty on audience size. Forrest et al. (2005) do however

9Borland & McDonald (2003) and Szymanski (2003) provide literature surveys about these
and other studies concerning demand and outcome uncertainty.

10This is known in the literature as the ‘favourite–longshot bias’. See Cain, Law & Peel (2000).
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test the effect of outcome uncertainty on viewership and find that although the

impact is modest, it is a significant determinant of audience size.

Our analysis builds on Forrest, et al. by using previously unavailable minute

by minute audience data. By using minute by minute audience estimates we are

able to measure the relationship between demand and outcome uncertainty as the

match progresses. To begin building our measures of outcome uncertainty, we

first estimate the probabilities of a home win, an away win and a draw as a game

progresses conditional on the current score of the game.

3.2 Television Ratings

Our dataset consists of 248 matches broadcast on Sky Sports between 2002 and

2005. The formation of the FA Premier League and the broadcasting of live matches

by the satellite television company BSkyB were almost concurrent. In 1992 BSkyB

outbid free-to-air television broadcasters ITV and the BBC for the exclusive rights

to show Premiership matches and since then all Premiership matches have been

broadcast on Sky Sports channels11. Sky initially broadcast 60 matches out of 380

Premiership fixtures eventually expanding the schedule to the current broadcast of

138 matches where 88 are shown on Sky Sports 1, 2 or 3 and 50 are televised on

Prem-Plus12. Sky Sports channels are subscription based and only accessible via a

satellite or cable platform. We have excluded pay-per-view programming (Prem-

Plus) since these games cost extra and viewing behaviour may be less susceptible

to outcome uncertainty. This is something to consider for future research, however.

The most widely used measure of demand for TV viewership is the TVR (or

television viewership rating). A TVR is the percentage of viewers watching the

program out of a potential audience, called a universe. For example, if a match has

a rating of 2.53, this translates to 1.404 million viewers out of a terrestrial universe

of 55.4 million13.

11Initially, most matches were broadcast on Sky Sports, now known as Sky Sports 1. During
the 1990s, the sports-dedicated channels expanded to include Sky Sports 2 (1994), Sky Sports 3
(1996), and Sky Sports Xtra (1999). A pay-per-view channel, Premiership Plus (now known as
Prem-Plus), was started in 2001. Sky Sports News (2000) could be counted as a sixth channel as
it shows some highlights and interviews.

12See Forrest, Simmons & Szymanski (2004) for an anti-trust discussion about the restriction
of games broadcast.

13We base our ratings on the terrestrial television universe because it is a more stable measure
than a Sky-subscriber only universe. Since the late 1990s, Sky subscribers have been increasing
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The Appendix provides additional definitions for television terminology.

4 Methodology

4.1 Stage 1 — Probability Model

In order to derive our measures of outcome uncertainty, we need to estimate the

probability of the four distinct match outcomes (a no-score draw, a score draw and

a home or away win) at every minute during the game. We distinguish between

score draws (both teams score the same number of goals) and no score draws

(neither team scores) because the former involves significant changes in the outcome

probability during the game (i.e. after each goal is scored), and therefore it is

possible that demand may respond to these discrete events. We also separate no-

score and score draws because people may be turned off by a boring 0-0 stalemate,

but entertained by a 4-4 draw. Using only one variable for a ‘draw’ outcome could

compound the two effects and be misleading.14

We therefore construct a multinomial logit model of match outcome for each

minute during the match. While our viewership sample may be small relative

to the number of games broadcast since 1992, there is no reason to restrict our

logit estimation. Thus we utilise the entire population of games ever played in the

English Premiership to get a more accurate distribution of the various possibilities

and changes that occur during the game. From its inaugural season in 1992–1993

along with the number of channels available to subscribers. If we utilised the Sky audience
universe, it would give the impression that fewer people are watching when in reality it is the
denominator (or universe) that is increasing. Although this will not make a difference for the
minute by minute analysis, it could give the impression that games in 2002 were more popular
and that audiences are in decline relative to the recent seasons.

14Additionally, the separation of draws into no-score and score draws is particularly important
for betting pools. Before the National Lottery came into prominence in 1994, betting on the
football pools was one of the largest and most accessible forms of gambling available in the
United Kingdom. Every week, participants would try to select 8 football matches whose results
would maximise the bettors’ points according to a specific scoring scheme. Predicting the score
draws maximised the points received thereby increasing the chances of winning a percentage of
the pool. In this scoring scheme, points were awarded depending if a match was a score draw, a
no-score draw or a home or away win. In current pools betting, score draws are awarded three
points, no-score draws receive two points and a home or away win will get one point.(Source:
www.littlewoodspools.co.uk.) Pools were also important because a small percentage of the entry
fees went to the Football Trust which distributed the money amongst the teams to help finance
seater stadia after the Hillsborough disaster in 1989 in which 96 fans were crushed during an F.A.
Cup semi-final between Liverpool and Nottingham Forest.
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until the end of the 2004–2005 season, there were 5,186 Premiership matches, which

implies over 466,740 match minutes15. The outcome will also be dependent on the

relative strength of the two teams. We constructed a team ‘form’ variable using

the average points earned per game for each team over the previous five games, a

form variable similar to that used by Forrest et al. (2005)16. We also condition the

outcome on red cards17 as these should have an effect on the probability of a team

winning. We excluded yellow cards on the grounds that they are likely to have a

relatively small impact on the outcome of a game.

A multinomial logit regression was run for each minute during a match for four

possible outcomes (0=no-score draw, 1=score draw, 2=away win, 3=home win) on

home and away goals, home and away red cards and both the home and away team

form. Home advantage is implicitly captured in the home win coefficient for the

probability calculation as home teams are designated separately from away teams

and this is apparent by the probabilities for each outcome in minute zero (See

Minute Zero in Table 8).

Our general multinomial logit model (Greene (2000)) is the following,

PROB(Yi = j) =
eβ′

ixi

1 +
∑j

k=1 eβ′
ixi

for j = 1, 2

PROB(Yi = 0) =
1

1 +
∑J

k=1 eβ′
ixi

(1)

where j is the outcome and an xi vector of explanatory variables which consists of

the following:

• home goals

15Implicitly there are more than 90 match minutes due to injury time. However, goals are
recorded in the 45th or 90th minute even if they were actually scored in injury time.

16An additional form variable was also calculated based on the average number of points earned
over the past five home games for the home team and over the past give away games for the away
team. It could be the case that some teams do well at home but fail to succeed while playing
away. (Although the reverse could also be true.) Calculating the ‘home-team form’ based on
home games and the ‘away-team form’ would capture this trend. Form based on ‘home’ or ‘away’
games would also account for home advantage. This did not alter the probability distribution
significantly, and we chose to use the measure based on the past five games (as opposed to the
past five home or away games). The form variable using the five most recent games is more likely
to capture the impact of injuries or player performance than a measure incorporating games
potentially played more than 8 weeks prior.

17When a player receives a red card, he is ejected from the match and his team must play with
one less player.
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• away goals

• home team red cards

• away team red cards

• home team form

• away team form

The results correlate well with the actual match outcomes for a given score and

at a specific minute. A sample of the probability distribution from our estimates

is given in Table 8. The “Historic Frequencies” contain the actual frequencies as

occurred during the Premiership from the 1992–1993 season until the 2004–2005

season. The “Estimated Logit Probabilities” contain the probabilities based on

the logit model. The correlations between the two are presented at the bottom

of Table 8. As an example, Figure 3 graphs these probabilities over time where

the “Logit” indicates those probabilities from the logit model. The graph shows

the correlation of the probabilities of both types of draws predicted by the model

and the frequency as they actually occurred in the history of the Premiership for

two equal strength clubs. Both the logit probabilities and actual frequencies for

a no-score are highly correlated whereas there is a slight discrepancy between the

two score-draw probabilities.

Using these probabilities, we construct our measures of outcome uncertainty and

test whether these have any effect on demand, as measured by television ratings.

4.2 Stage 2 — Viewership Model

We constructed three distinct measures of outcome uncertainty:

1. SQOU Wt = (PRhwin
t − PRawin

t )2

2. Draws: PRsdraw
t and PRnsdraw

t

3. SQEXPECTt = [PRhwin
t − PRhwin

0 ]2 + [PRawin
t − PRawin

0 ]2 + [PRnsdraw
t −

PRsdraw
0 ]2 + [PRnsdraw

t − PRsdraw
0 ]2
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Match Between Two Equal-Strength†Teams
Historic Premiership Frequencies Estimated LogitProbabilities
Away Home No-Score Score Away Home No-Score Score

Minute Win Win Draw Draw Win Win Draw Draw
0 0.265 0.458 0.088 0.188 0.259 0.461 0.0895 0.191
1 0.265 0.457 0.089 0.188 0.259 0.460 0.0907 0.190
2 0.265 0.456 0.091 0.187 0.258 0.460 0.0925 0.189
3 0.266 0.453 0.093 0.188 0.259 0.457 0.0945 0.190
4 0.265 0.453 0.096 0.187 0.258 0.456 0.0969 0.189
5 0.264 0.451 0.098 0.187 0.257 0.454 0.0991 0.190
6 0.264 0.450 0.100 0.186 0.257 0.453 0.1014 0.188
7 0.264 0.449 0.102 0.185 0.257 0.452 0.1039 0.187
8 0.262 0.447 0.106 0.186 0.254 0.450 0.1070 0.189
9 0.261 0.446 0.108 0.185 0.253 0.449 0.1095 0.188
10 0.261 0.444 0.110 0.185 0.254 0.447 0.1116 0.187
11 0.261 0.441 0.113 0.184 0.255 0.444 0.1144 0.187
12 0.260 0.439 0.116 0.185 0.253 0.442 0.1175 0.188
13 0.259 0.438 0.119 0.184 0.252 0.441 0.1200 0.187
14 0.259 0.437 0.121 0.182 0.252 0.440 0.1229 0.186
15 0.260 0.436 0.124 0.180 0.252 0.437 0.1258 0.185
16 0.259 0.435 0.127 0.178 0.251 0.436 0.1285 0.185
17 0.257 0.434 0.131 0.178 0.249 0.434 0.1324 0.185
18 0.256 0.431 0.135 0.178 0.248 0.431 0.1362 0.185
19 0.256 0.429 0.138 0.178 0.247 0.428 0.1395 0.185
20 0.256 0.424 0.141 0.179 0.247 0.423 0.1432 0.186
21 0.253 0.423 0.145 0.179 0.245 0.421 0.1467 0.187
22 0.252 0.422 0.149 0.177 0.245 0.419 0.1504 0.186
23 0.252 0.421 0.152 0.175 0.244 0.417 0.1543 0.185
24 0.252 0.419 0.156 0.173 0.245 0.415 0.1576 0.183
25 0.252 0.416 0.160 0.172 0.243 0.413 0.1613 0.183
26 0.251 0.416 0.164 0.169 0.242 0.412 0.1655 0.181
27 0.251 0.414 0.168 0.167 0.241 0.409 0.1699 0.180
28 0.250 0.412 0.172 0.165 0.240 0.407 0.1743 0.179
29 0.250 0.407 0.176 0.167 0.240 0.401 0.1786 0.180
30 0.251 0.403 0.181 0.165 0.240 0.396 0.1832 0.180
31 0.250 0.400 0.185 0.164 0.239 0.392 0.1875 0.181
32 0.250 0.398 0.190 0.162 0.238 0.390 0.1926 0.180
33 0.245 0.400 0.195 0.160 0.234 0.389 0.1974 0.180
34 0.242 0.400 0.200 0.158 0.231 0.387 0.2028 0.179
35 0.241 0.396 0.206 0.157 0.230 0.383 0.2083 0.179
36 0.241 0.390 0.211 0.157 0.231 0.377 0.2141 0.178
37 0.242 0.387 0.217 0.154 0.232 0.374 0.2187 0.175
38 0.240 0.386 0.225 0.149 0.228 0.372 0.2265 0.174
39 0.239 0.385 0.231 0.146 0.224 0.369 0.2327 0.174
40 0.238 0.380 0.237 0.145 0.224 0.363 0.2393 0.174
41 0.238 0.377 0.242 0.144 0.224 0.358 0.2442 0.175
42 0.237 0.372 0.246 0.145 0.223 0.352 0.2480 0.176
43 0.239 0.365 0.254 0.142 0.222 0.346 0.2558 0.177
44 0.239 0.359 0.262 0.141 0.221 0.340 0.2632 0.177
45 0.233 0.352 0.278 0.137 0.214 0.331 0.2785 0.176
46 0.233 0.352 0.282 0.133 0.211 0.330 0.2836 0.175
47 0.233 0.347 0.290 0.130 0.211 0.323 0.2914 0.175
48 0.232 0.343 0.296 0.129 0.209 0.319 0.2972 0.175
49 0.231 0.340 0.302 0.127 0.207 0.317 0.3039 0.172
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Match Between Two Equal-Strength†Teams
Historic Premiership Frequencies Estimated LogitProbabilities
Away Home No-Score Score Away Home No-Score Score

Minute Win Win Draw Draw Win Win Draw Draw
50 0.229 0.338 0.311 0.122 0.204 0.313 0.3127 0.170
51 0.227 0.335 0.319 0.119 0.204 0.313 0.3127 0.170
52 0.225 0.330 0.328 0.117 0.199 0.302 0.3301 0.169
53 0.221 0.326 0.339 0.114 0.193 0.297 0.3412 0.169
54 0.218 0.320 0.350 0.112 0.190 0.292 0.3522 0.167
55 0.214 0.317 0.360 0.108 0.184 0.287 0.3618 0.167
56 0.211 0.315 0.371 0.104 0.180 0.283 0.3720 0.164
57 0.212 0.307 0.382 0.098 0.179 0.274 0.3841 0.162
58 0.208 0.301 0.392 0.098 0.177 0.267 0.3940 0.162
59 0.206 0.296 0.401 0.097 0.175 0.261 0.4020 0.163
60 0.200 0.296 0.414 0.090 0.168 0.255 0.4163 0.160
61 0.198 0.289 0.427 0.087 0.165 0.246 0.4289 0.160
62 0.193 0.287 0.437 0.083 0.160 0.242 0.4402 0.158
63 0.188 0.279 0.452 0.081 0.154 0.235 0.4551 0.156
64 0.183 0.274 0.466 0.077 0.148 0.229 0.4700 0.153
65 0.183 0.266 0.477 0.074 0.145 0.220 0.4809 0.154
66 0.176 0.263 0.494 0.068 0.139 0.215 0.4974 0.149
67 0.177 0.255 0.511 0.057 0.134 0.203 0.5154 0.148
68 0.170 0.249 0.523 0.057 0.129 0.194 0.5303 0.147
69 0.159 0.247 0.539 0.055 0.121 0.190 0.5443 0.145
70 0.156 0.239 0.551 0.053 0.117 0.182 0.5566 0.145
71 0.155 0.231 0.562 0.053 0.114 0.173 0.5676 0.145
72 0.145 0.220 0.583 0.051 0.106 0.163 0.5887 0.142
73 0.143 0.205 0.602 0.050 0.102 0.151 0.6070 0.141
74 0.144 0.198 0.616 0.043 0.097 0.143 0.6193 0.141
75 0.137 0.184 0.639 0.040 0.090 0.130 0.6408 0.139
76 0.132 0.172 0.663 0.033 0.082 0.119 0.6644 0.135
77 0.122 0.165 0.683 0.030 0.071 0.112 0.6866 0.130
78 0.117 0.151 0.707 0.025 0.065 0.100 0.7092 0.126
79 0.105 0.144 0.730 0.021 0.054 0.090 0.7322 0.123
80 0.097 0.130 0.753 0.020 0.048 0.076 0.7550 0.121
81 0.091 0.121 0.771 0.017 0.044 0.065 0.7736 0.117
82 0.083 0.114 0.792 0.010 0.037 0.057 0.7957 0.110
83 0.082 0.110 0.799 0.009 0.034 0.051 0.8032 0.112
84 0.075 0.102 0.818 0.005 0.028 0.044 0.8211 0.106
85 0.064 0.090 0.840 0.006 0.022 0.035 0.8421 0.100
86 0.060 0.074 0.866 0.000 0.019 0.023 0.8686 0.089
87 0.056 0.063 0.881 0.000 0.016 0.018 0.8825 0.083
88 0.053 0.043 0.903 0.000 0.011 0.011 0.9060 0.071
89 0.033 0.031 0.937 0.000 0.005 0.006 0.9365 0.052
90 0.000 0.000 1.000 0.000 0.000 0.000 1.0000 0.000

Correlation of Away Win Probabilities: 0.992
Correlation of Home Win Probabilities: 0.996
Correlation of No-Score Draw Probabilities: 1.00
Correlation of Score Draw Probabilities: 0.892
†By equal strength we mean by ‘form.’ For example this could be a match between Chelsea
and Manchester United where both teams have had a winning streak of 5 games,
thereby giving each team a form of ‘3.’

Table 8: Example of Outcome Probabilities Minute by Minute for a Match that
Ended as a 0-0 Draw After 90 Minutes
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viewership so we include lagged variables to capture this effect.

We construct a viewership model based on the 248 matches for which we have

the minute-by-minute television ratings data. Dynamic panel data estimation ap-

pears to be the most appropriate model. Observation of viewing trends during a

match suggest a strong inertia in viewership, therefore we will incorporate several

lags of the dependent variable into the model. A common problem of panel data

estimation with dynamic models is the potential for the lagged dependent variable

to be correlated with the disturbance, which could encapsulate unvarying unob-

served effects18. This correlation leads to inconsistent estimators and therefore

an estimation method using instrumental variables is necessary. Anderson & Hsiao

(1981) suggested first differencing to wipe out the unobserved fixed effects and using

lagged levels of the dependent variable as instruments19. Arellano & Bond (1991)

developed a generalised method of moments (GMM) procedure to find a more ef-

ficient estimator using additional instruments. We apply the Arellano-Bond (AB)

technique for our model of television demand since we believe a dynamic model

most appropriately captures viewership inertia (i.e. once people tune in, they tend

to remain tuned in) and since it is likely that some effects are unobservable. Our

model estimated using the AB estimator is the following:

∆rjk,t = αjk + β1∆rjk,t−1 + β2∆rjk,t−2 + β3∆rjk,t−3 + β4∆gjk,t−1+

+ β5∆tgjk,t + β6∆SQOU Wjk,t + β7∆PRnsdraw
jk,t + β8∆PRsdraw

jk,t +

+ β9∆SQEXPECTjk,t + TimeDummies

(2)

The general model is presented below in Table 9.

5 Results

5.1 Regression Estimation

The results from the Arellano-Bond one-step and two-step GMM dynamic esti-

mations are listed below in Table 9. We also estimated models with different

versions of the outcome uncertainty variables. In Model (2) we do not distinguish

18See Greene (2000); Baltagi (1995); Wooldridge (2002); or Hsiao (2003) for a summary.
19For example using yi,t−2 as an instrument for ∆yi,t−2.
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between a no-score and a score draw, and in Model (3) we use a variation of the

EXPECTjk,t variable where the individual terms are the absolute deviations in-

stead of the squared terms.
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Diagnostic checks for the GMM estimators include tests for serial correlation in

the errors and a test that checks the instruments are not correlated with the errors.

If the errors are correlated the GMM estimator will be inconsistent. Arellano and

Bond state that there should be first order but no second order serial correlation.

The results here indicate that this is the case for our sample. Additionally the

Sargan statistics cannot reject the null hypothesis that the instruments are not

correlated with the errors20.

Most of the signs and significance of the outcome uncertainty variables conform

to the uncertainty of outcome hypothesis. The SQOU Wjk,t variable (which mea-

sures the difference in the probabilities for a home or away win) is negative21 and

significant at the 1% level which means the greater the uncertainty about which

side will win, the more viewers that will watch the game. If outcome uncertainty

falls, then viewers may switch to other channels or turn off the television. However,

if outcome uncertainty rises, channel hoppers may decide to stay with the game.

It is also possible that potential viewers may receive updates about the state of

the game from other sources such as the radio, internet or mobile phone texts and

may decide to start watching based on the current level of outcome uncertainty.

To the extent that the PRnsdraw
jk,t and PRsdraw

jk,t variables are interpreted as mea-

sures of outcome uncertainty, the signs are perverse. However these variables may

indicate other aspects of the quality of the game, e.g., “boring” characteristics

such as non-attacking play, few goals, etc which could reduce viewership. A strik-

ing result of the estimation is that score draws were also negatively signed albeit

with a smaller magnitude. In our estimation sample of 248 matches, 65 games

were draws of which 30% (20 matches) were no-score draws. In fact, out of all

Premiership games (from the 1992–1993 season to the close of the 2004–2005 sea-

son) approximately 27.7% of the matches were draws22. One explanation for the

negatively signed score-draw coefficient is that for most of the minutes, the score

is level and no team is leading. For all of the score-draw matches in our sample,

approximately 60% of the minutes were where the score was level. Conversely, for

20Arellano and Bond suggest using the two-step results for the Sargan test. The Sargan test
has low power and the null is easily rejected if heteroskedasticity is present. Therefore, for the
one-step estimation we use White’s procedure for robust standard errors.

21The sign is negative because the more the value approaches zero (gets smaller) the more
uncertain the winner.

22Out of all the draws that occurred in the Premiership from 1993–2005, 31.9% were no-score
draws and only 17.6% were high-scoring draws (2-2 and higher).
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games where there was a winner, 60% of the minutes were where one team was

leading. The longer the minutes are level, viewers may anticipate that a draw is

inevitable and attacking play will subside. Table 10 below lists the proportion of

‘level score minutes’ in the score draw matches in our sample.

Number of Within Proportion
Minute Level Absolute First & Last Goal of Minutes

Timeband Minutes Percent 30 Minutes Difference at Goal Diff
1-5 203 90.2% 0 60.0%
6-10 163 72.4% 1 37.8%
11-15 150 66.7% 2 2.2%
16-20 132 58.7%
21-25 126 56.0%
26-30 113 50.2% 65.7%
31-35 106 47.1%
36-40 94 41.8%
41-45 98 43.6%
46-50 102 45.3%
51-55 113 50.2%
56-60 118 52.4%
61-65 122 54.2%
66-70 128 56.9%
71-75 137 60.9%
76-80 152 67.6%
81-85 173 76.9%
86-90 200 88.9% 67.6%

Games=45

Table 10: Proportion of ‘Level Minutes’ in Score-Draws for Games Broadcast 2002–
2005

Even if the final result ended up as a win, viewership would have been lower

on average if a goal was only scored in the dying minutes of the game. By looking

matches that ended 1-0 (and 0-1), and comparing the viewership of those matches

that had a ‘last minute’ goal versus those matches that had a goal scored earlier

in the match, there are lower viewership figures for these late scoring matches.

Obviously one reason could be that viewers surmise that the match will end as a

no-score draw. Similarly, these games may be defensively fought matches where

both sides are ‘playing for the draw’, whereas in an early-scoring match, the ‘losing’

side is forced to play more attacking football in order to get the equaliser or to

achieve victory. Table 12 lists the comparison of viewership for 1-0 results.

The SQEXPECTjk,t variable is consistent with the outcome uncertainty hy-

pothesis and is positively signed and significant at the 5% level, indicating that
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Number of Within Proportion
Minute Level Absolute First & Last Goal of Minutes

Timeband Minutes Percent 30 Minutes Difference at Score
1-5 4605 94.3% 0 59.360%
6-10 4079 83.5% 1 38.166%
11-15 3648 74.7% 2 2.430%
16-20 3231 66.1% 3 0.044%
21-25 2933 60.0%
26-30 2626 53.8% 72.1%
31-35 2432 49.8%
36-40 2291 46.9%
41-45 2166 44.3%
46-50 2118 43.4%
51-55 2129 43.6%
56-60 2153 44.1%
61-65 2191 44.9%
66-70 2384 48.8%
71-75 2650 54.2%
76-80 2961 60.6%
81-85 3410 69.8%
86-90 4188 85.7% 62.1%

Games=977

Table 11: Proportion of ‘Level Minutes’ in Score-Draws for Premiership 1993–2005

Goal Scored Goal Scored
Before Minute After Minute

All 21 26 29 74 79 84
Rating 2.36 2.91 2.94 3.00 2.29 2.28 2.20
Means Test
All 1-0 (0-1): 15.99∗ 18.88∗ 22.71∗ −2.13† −2.36† −4.26∗

Before Minute 21 : 0.99 2.52† −16.93∗ −17.06∗ −18.50∗

Before Minute 26 : 1.76‡ −19.48∗ −19.53∗ −20.94∗

Before Minute 29 : −20.51∗ −20.02∗ −20.68∗

After Minute 74 : −0.36 −2.43†

After Minute 79 : −2.08†

Games 56 8 10 13 11 9 7
∗Indicates Significance at 1% level
†Indicates Significance at 5% level
‡Indicates Significance at 10% level

Table 12: Comparison of Viewership for Matches Ending as 1-0 (0-1)
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unexpected outcomes attracts viewers. A goal having occurred in the past minute

boosted viewership as did total goals though the latter did not at a statistically

significant level.

The time dummies corrected for peaks and troughs in the data. During the

46th minute, fans are still ‘away’ from the half time break and take a couple of

minutes to return to viewing as indicated by the large drop for minute 46 and large

spike at minute 47. What may be peculiar at first are the significance minutes 15,

17, 24, 31,36, 55 56, 70 and 71. Upon further investigation, there is a very simple

explanation for these unusual increases and decreases. For specific kick-off times,

these minutes correspond to a specific time in the 24 hour clock. Table 13 below

should make it easier to see why these minutes are significant.

Time after Match Minute:

Kick-off 15 17 24 31 36 55 70

hh:00 hh:15 hh:17 hh:24 hh:30 hh:36 hh:15 hh:30

hh:15 hh:30 hh:32 hh:39 hh:45 hh:51 hh:25 hh:40

hh:30 hh:45 hh:47 hh:54 hh:00 hh:06 hh:40 hh:55

hh:45 hh:00 hh:02 hh:39 hh:15 hh:21 hh:55 hh:10

hh:05 hh:20 hh:22 hh:29 hh:35 hh:41 hh:15 hh:30

Table 13: Significance of Time Dummies

The times in bold indicate times when viewers are likely to be switching chan-

nels to tune in or in the case of boring matches, turning off. By looking at the

average change in rating minute by minute, the general trend is steadily increasing.

However for minutes listed above there was a shift in this trend. For minutes 55,

56, 70 and 71, it is expected that they might not fall exactly on the hour and half

hour as half time most likely runs past the allotted 15 minutes. This is confirmed

by the PA sport data which gives the second half kick-off times. By examining

channel switching reports23 there is a strong indication that new viewers do in fact

tune in near the hour and half hour and that almost equal portions of these viewers

either tune in from other channels or are turning on their televisions to watch the

game. For minute 24, more than two thirds of the new viewers are tuning in from

other satellite channels, while in minute 55 most of the viewers that decide to turn

off the match are switching to other channels. Viewers may decide to turn off if

23These reports indicate the source of new viewers as well as where viewers go if they change
channels or switch off.
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the match is boring and choose to do so as another program starts on a different

channel.

We also included the variables g10
jk,t (a dummy variable if a goal had been scored

within the last 10 minutes) and g15
jk,t (similarly, a dummy variable if a goal had been

scored within the last 15 minutes) to capture any lingering affect on viewership.

These were not significant. We also estimated models which included red cards

and interaction variables, none of these variables were significant.

5.2 Explanatory Power of Viewership Model–Actual Matches

Below we present three actual matches to illustrate the explanatory power of the

viewership model: (1) Game A is between two equal-strength (in terms of form

not odds of winning) teams that resulted in a no-score draw, (2) Game B is a 1-0

outcome between two evenly matched teams and (3) Game C is a 3-3 draw where

the away team form is twice that of the home team. For each game we present

the probability plots based on the logit model in Equation 1 and the predicted

viewership from Equation 2.

0

0.2

0.4

0.6

0.8

1

1.2

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90

Minute

Pr
ob

ab
ili

tie
s

PR_NSdraw PR_Sdraw PR_Awin PR_Hwin

Figure 4: Game A — Estimated Logit Minute-by-Minute Outcome Probabilities

for a No-Score Draw Between Two Equal-Strength Teams
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5.3 Size of the Impact of Outcome Uncertainty on Viewership–

Simulations

Given that our outcome uncertainty measures are contingent on the state of the

game (in terms of the score), there is no simple way to summarise the impact of out-

come uncertainty on average. Here we illustrate the effect of outcome uncertainty

on viewership by simulating a hypothetical game with five possible results:

(a) A no-score draw.

(b) An away win (0-1).

(c) A home win (1-0).

(d) A score-draw where the home team scores first (1-1).

(e) A score-draw where the away team scores first (1-1).

The teams are assumed to be near-equal strength, with a slight form advantage

for the away team. The initial rating is assumed to be 2.37, the average of our

dataset. The first goal occurs in the 25th minute with the second goal coming in

the 80th minute in the case of the score-draw. Clearly the no-score draw (case

(a)) does not attract as many viewers as would a 0-1 (case (b)) or 1-0 (case (c))

result. The 1-1 (case (e)) result hurts viewership relative to case (b) but the 1-

1 (case (d)) result increases viewership slightly relative to case (c). This can be

attributed to the change in expectations of the away team scoring. Due to home

advantage, home teams are twice as likely to win as the away team, thus an away

goal occurring first generates an element of surprise. By looking at Figure 11, there

is a larger jump in viewership when the away team scores first rather than if the

home team leads initially; although either team scoring increases viewership over

no score. However, in the case where the away team scores first and then the home

team equalises, expectations of a home win (or at least a draw) are brought back

into line. This is seen in the decreasing rate viewership after the goal in the 80th

minute. While it may appear that a 1-1 increases overall viewership over a no-score

draw, it is not due to the draw but rather the viewership increase is driven by the

away team leading. In the case where the home team scores first and the away

team equalises, it will actually shift viewership up but then level off. The average

television ratings for the five results are summarised below in Table 14.
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(a) 0-0 

25th Minute   (b) 0-1 (c) 1-0 

(d) 1-1 80th Minute   (e) 1-1 

Figure 10: Path of Simulated Game 1

Percent Percent Percent
Average Increase Increase Increase

Result Rating Over 0-0 Over 1-0 Over 0-1
(a) 0-0 2.635
(b) 0-1 2.750 4.39%

(3.88∗)
(c) 1-0 2.700 2.50%

(2.41)†

(d) 1-1(ha) 2.703 2.60% 0.10%
(2.47)† (0.08)

(e) 1-1(ah) 2.747 4.26% -0.12%
(3.82)∗ (-0.10)

t-statistics for means test are in parentheses.
∗Indicates Significance at 1% level
†Indicates Significance at 5% level

Table 14: Simulation of Five Different Results and the Impact on Viewership

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3

3.1

3.2

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90

0-0 0-1 1-0 1(h)-1 1(a)-1

Goal

Goal

Halftime

Figure 11: Simulation of Five Different Results and Impact on Viewership
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In another example we assume a very strong team (with an average of 2.4 points

per game over the last 5 games) plays away at a relatively weaker team (an average

of .4 points per game). Given this scenario the away team is expected to win. In

this case we plot the twenty different results including the 2-2 final score that could

have been reached via six different scoring patterns:

- Two home goals followed by two away goals (hhaa).

- Alternating goals with the home team scoring first (haha).

- Two away goals between two home goals (haah).

- Two home goals sandwiched between two away goals (ahha).

- Alternating goals with the away team scoring first (ahah).

- Two away goals followed by two home goals (aahh).

 

(a) 0-0 

42min (b) 1-0 (c) 0-1 

60min (d) 2-0 (e) 1-1 (f) 1-1 (g) 0-2 

75min (h) 2-1 (m) 1-2 (i) 2-1 (j) 1-2 (k) 2-1 (l) 1-2 

82min (n) 2-2 (o) 2-2 (p) 2-2 (q) 2-2 (r) 2-2 (s) 2-2 

Figure 12: Path of Simulated Game 2

We assume a lower initial rating of 1.00 with goals coming in the 42nd, 60th,

75th and 82nd minutes. Tables 15, 16 and 17 below compares the different results

with the percentage change in rating if the match had ended differently.
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of outcome to maintain the interest of spectators.

Empirical studies of the uncertainty of outcome hypothesis have dealt almost

exclusively with this question in terms of match attendance. In this paper we have

looked at television viewing. Television is rapidly becoming the principal source

of revenues for football leagues in Europe, and is already the dominant source for

the American major leagues, most notably American football. To our knowledge

Forrest et al (2005) provide the first empirical measures of the impact of uncertainty

on TV viewers, comparing average viewership of games with different levels of ex

ante uncertainty. Our study is the first to analyse the impact of uncertainty on the

level of viewership within a game, minute by minute.

Our findings suggest a complex picture. Uncertainty matters in the sense that

viewership is decreasing in the gap in the probabilities of each side winning, but is

also decreasing in the probability of a draw. This suggests that a significant pro-

portion of viewers want something more than statistical uncertainty. The fact that

our measure of the unexpected (the difference between pre-match probabilities and

within match probabilities) tends to be positively associated with viewership lends

weight to the idea that fans demand excitement, which is likely to be associated

with eventful games in which one side wins, rather than tame draws.

Our findings show that audience fluctuations within matches are significantly

affected by the progress of the game. Fans may switch channels away from the game

if they find the probability of a draw is increasing, or they may switch to and stick

with a game that has an exciting result in prospect. We found significant evidence

of fan switching at times when programmes on other channels were likely to end.

Games that produce a result are likely to have significantly higher audiences than

games which end up as 0-0 draws. However, even games that involve goals being

scored may have relatively low viewership if the game ends up as a draw. Using

some simulation exercises we were able to show that in some cases a drawn match

can attract a lower viewership than a match which end up with a win for one team,

depending on the evolution of the game.

These results suggest that there is need for a certain amount of caution about

the proposed interventions to redistribute resources in order to create an appro-

priate level of competitive balance. Reforms that increased the probability of a

win rather than a draw could increase viewership, if the probabilities were evenly

balanced between the two teams. Given that there exists a natural home advan-
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tage, some of the most well balanced and exciting games are likely to be between a

strong team playing away against a relatively weak team. Given home advantage,

a league of equally strong teams might even reduce viewership.

Finally, it is worth commenting on the desirability of draws. In the North

American major leagues, tied games have been abolished by requiring a result (with

overtime in American football and extra innings in baseball). Would measures to

ensure a result, such as the penalty shoot-out, be desirable in European football?

Our results suggest caution on this front as well. While a penalty shoot-out may

guarantee a result, what matters for viewership is the pattern of play over the whole

game, not just the end result. Teams (especially weak ones) often prefer a penalty

shoot-out to taking risks during regulation time and therefore forcing a result in

this way may provoke even more conservative play attracting fewer viewers.

7 Appendix

7.1 Definitions

Variable Definition

rt Television rating.

PRhwin
t Probability of a home win at time t.

PRawin
t Probability of an away win at time t.

PRnsdraw
t Probability of a non-score draw at time t.

PRsdraw
t Probability of a score draw at time t.

PRdraw
t Probability of any draw at time t.

tgt Total number of goals (home and away) at time t.

gt−1 If a goal was scored in the last minute.

SQOU Wt

(
PRhwin

t − PRawin
t

)2

ABEXPECTt

∣
∣PRhwin

jk,t − PRhwin
jk,0

∣
∣ +

∣
∣PRawin

jk,t − PRawin
jk,0

∣
∣ +

∣
∣PRnsdraw

jk,t − PRnsdraw
jk,0

∣
∣ +

∣
∣PRsdraw

jk,t − PRsdraw
jk,0

∣
∣

SQEXPECTt

(
PRhwin

jk,t − PRhwin
jk,0

)2
+

(
PRawin

jk,t − PRawin
jk,0

)2
+

(
PRnsdraw

jk,t − PRnsdraw
jk,0

)2
+

(
PRsdraw

jk,t − PRsdraw
jk,0

)2

Table 18: Regression Variables
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7.2 Television Terminology

The following television terms are according to the BARB website:

• Television Rating — The TVR (Television Rating) measures the popular-

ity of a programme, daypart, commercial break or advertisement, by com-

paring its audience to the population as a whole. One TVR is numerically

equivalent to one per cent of a target audience.

• Reach — The net number or percentage of people who have seen a par-

ticular piece of broadcast output (e.g. a programme, daypart, channel, TV

advertising campaign). The BARB definition is for this to be at least three

consecutive minutes.

• Share — The percentage of the total viewing audience watching over a given

period of time. This can apply to channels, programmes, time periods etc.
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