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Abstract

This paper examines how betting experience is associated with horse race bettors’ sequential
risk taking. We use an individual-level data set of 5,217 individual bettors with 167,816 betting-
related transactions. Our analyses suggest that inexperienced bettors take on more risk than
experienced bettors do after they experience gains. We also find some indication that
experienced bettors become more risk averse than inexperienced ones after incurring losses.

Keywords: experience; horse race betting; prospect theory; sequential risky decisions
JEL Classification Codes: D91, G41

1. Introduction

This paper asks, “Does betting experience matter in sequential risk taking in horse race wager-
ing?” Experimental and theoretical research into sequential risky decisions suggests that prior
outcomes affect subsequent decisions. In a seminal experimental study, Thaler and Johnson
(1990) extend the implications of Kahneman and Tversky’s (1979) prospect theory to a dy-
namic setting. They find that relative to their prior choices, decision makers take on more risk
after gains (‘the house money effect’), exhibit risk aversion following losses but also prefer
lotteries that provide an opportunity to break even (‘the break-even effect’). More recently,
Barberis and Xiong (2009) propose a model of dynamic risk taking under prospect theory,
which predicts that relative to prior outcomes, a gain induces risk taking while a loss results in
risk aversion. Recent empirical literature has reported evidence consistent with these findings
(e.g. Liu et al. 2010, Smith 2009, Suhonen and Saastamoinen 2018). In particular, Suhonen and
Saastamoinen (2018) investigate bettors risk-taking behavior in a horse race meeting. Their
evidence is consistent with the house money effect, the break-even effect and risk aversion
following losses which they refer to as ‘the playing safe effect”.
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However, it is possible that market experience attenuates behavioral patterns (e.g. List 2004).
Yet empirical research into how experience modifies risk-taking behavior is somewhat limited.
Financial market research suggests that experience reduces the impact of behavioral biases
(Feng and Seasholes 2005, Kaustia and Kniipfer 2008). In regard to risk taking, recent studies
have found that inexperienced fund managers tend to assume riskier positions than their expe-
rienced peers (Greenwood and Nagel 2009, Chernenko et al. 2016). Thus, experience may af-
fect how sensitive horse race bettors are to prior gains or losses in their subsequent risky taking.

This paper contributes to the literature by investigating differences between experienced and
inexperienced bettors, and how experience is related to risk taking following gains and losses.
We use online betting account data measured at the level of an individual bettor from a single
race meeting. In this setting, bettors place their wagers in a closed time-frame, which resembles
a laboratory-like environment involving consecutive risky decisions (e.g. Thaler and Ziemba
1988). This provides an opportunity to examine how a bettor’s experience is related to his or
her wagering decisions within a single event. The main finding of this paper is that inexperi-
enced bettors increase their risk-taking in the domain of gains more than experienced ones do.
However, they do not react to losses as strongly as experienced bettors who become more risk
averse in the domain of losses.

This paper proceeds as follows. In section 2, we present the research design. Section 3 reports
empirical results. Finally, Section 4 discusses the results.

2. Methods

In the empirical section, we follow the methodology applied by Suhonen and Saastamoinen
(2018). They used the variance of bets (Varg ) placed in each race by the bettor as a as a measure
for a bet’s riskiness in their statistical analyses, because it accounts for the wager’s size and its
odds. The variance of bets is a function of the amount wagered, the chosen odds and the prob-
ability of winning (see Suhonen and Saastamoinen (2018) for further details). It is intuitive that
variance is increasing in bet size and the chosen odds. As an illustration, suppose that two bet-
tors, A and B, both wager 10 euros in Win Bet. The odds of their chosen horses are 2 and 10,
respectively. Then B’s bet is riskier (has a higher variance) than A’s wager. In a similar manner,
if both players pick the same odds but wager with different bet sizes, higher stakes imply higher
variance.

We test for whether the bettor’s experience is associated with his or her risk taking following
gain or losses. The formal regression model 1s

Ln(var,,) = a, + B CgainD, , + B,CLossD, , + B,CLoss, , + B,CGain,
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inwhichg=1,...,5217and r=1, ..., 10 refer to a bettor and a race, respectively. The dependent
variable is a logarithmic transformation Ln(Varg,) of the total variance of bets of each bettor g
in each race r. The regression model is unbalanced because we only use the information on
chosen bets. The analysis is carried out using a fixed-effects (FE) regression model because we
are interested in within-group rather than between-group variations.

Since our measure for the bettor’s experience remains fixed in a race meeting, it cannot be
estimated using FE. For this reason, we follow the procedure applied in Camerer et al. (1997),
who studied cab drivers’ different wage elasticities for experienced and inexperienced cab driv-
ers, and estimate two separate equations, one for the experienced bettors and another for the
inexperienced bettors. After this, the impact of experience can be assessed by comparing the
significance of the estimated coefficients between the two equations. The corresponding z-sta-
tistic is obtained from
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b1 _bz
7=
JSE(b)? +SE(b,)*

where by and by are the unstandardized estimated coefficients from the estimated regression
equations and SE(b1)? and SE(b.)? are their squared standard errors (see Clogg et al. 1995).

We examine how the bettor’s experience is associate with the relationship between the bet-
tor’s current position with respect to the reference point and risk measurements. The focus var-
iables include a dummy variable for the domain of gains (losses) GainD (LossD) which takes
the value 1 for a race if before the race, the bettor’s accumulated gains (losses) since his or her
first bet are positive (negative). If GainD > 0 (LossD>0), Cgain (Closs) accounts for the bettor’s
cumulative gain (loss) since his or her first bet. It indicates the bettor’s distance from his or her
reference point in the domain of gains (losses) prior to the next bet.

Although the data set does not include an exact measurement for experience, a proxy for
experience could be constructed from bettors’ identification numbers assigned to bettors in
chronological order when the betting accounts were first registered. Hence, low identification
numbers belong to bettors who have been involved with online horse race betting for a longer
period of time. Subsequently, bettors could be divided in groups with respect to their experi-
ence. More specifically, we split bettors into two subsamples: experienced bettors and inexpe-
rienced bettors. After this, we estimate Eq. 1 for these two subsamples and assess the difference
between the two groups using Eq. 2. Consequently, experience is correlated with the bettor’s
risk-taking decisions if estimated coefficients on the bettor’s position with respect to the refer-
ence point are statistically different between the experienced and inexperienced bettors.

Several control variables are included in the regression model. First, unobservable race-spe-
cific effects are controlled for by assigning a dummy variable for each race. Second, since it is
not necessary to place wagers on races in a consecutive order (e.g. one can place a bet on race
7 before wagering on race 5), open bets control for the potential influence exerted by the bettor’s
unrealized bets on his or her wagering decisions. Third, race rank which controls for a bettor’s
unobservable betting plans and changes in betting behavior during the race meeting. Finally,
money transfers between a bettor’s back account and betting account controls for unobservable
changes in the bettor’s mental betting account.

)

3. Data

We use online betting account data from a race meeting of ten consecutive horse races1. The
races were held at Vermo racetrack, which is the main venue for harness horse racing in Finland,
on August 1st, 2012. The sample includes 5,217 individual bettors with 167,816 betting-related
transactions measured at the level of an individual bettor. The betting types available were Win
Bet, Place and Quinella for all races, whereas Trifecta bets could be placed only in races 5 and
9. The betting account balance at the beginning of the day is the bettor’s reference point against
which his or her subsequent gains or losses, defined as cumulative returns on bets placed after
each race, are reflected upon (Camerer 2000). Bettors may place bets until the last race is fin-
ished.

4. Results

The descriptive statistics are reported in Table 1 characterize bettors and their bets. The left-
hand panel shows the descriptive statistics of the full sample. There are 5,217 individual bettors
who bet on approximately four races on the race meeting in Vermo. The average bettor is a male

! The data set has been previously used by Suhonen and Saastamoinen (2018). They provide a more detailed
description of the data source and the setting.
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Table 1. Descrietive statistics of bettors and bets Elaced.

Full sample Experienced

Mean S.D. Min. Max. { Mean S.D. Min. Max.
Demographic attributes
Age (years) 50.7 129 18 87 514 119 22 85
Gender (female = 0, male = 1) 0.85 0.4 0 1 091 0.29 0 1
Day attributes
Number of races bet 35 2.6 1 10 3.6 2.6 1 10
Number of bets placed 30.7 54.8 1 1,106 329 56.9 1 813
Initial account before first bet 62.6 176.4 1 5,237 70.3 1885 0.5 4,250.4
Daily bets (€) 365 717 1 1,700 { 427 847 0.5 1,700
Daily wins (€) 270 973 0 2449 339 11738 0 2,449
Daily return (€) -9.6 634 -859 1,092 -8.7 743 -858.7  1091.8
Race attributes
Mean of bets per race (€) 10.9 20.7 1 850 12.2 25.1 0.5 850.0
Mean of wins per race (€) 6.8 31.4 0 1,225 8.5 394 0 12245
Mean of returns per race (€) -4.1 234 -215 482 -3.7 27.0 -215.0 481.9
Number of bettors 5217 2608

Table 1 (cont). Decriptive statistics of bettors and bets placed.

Inexperienced Experienced vs. Inexperienced

Mean S.D. Min. Max. t-statistic
Demographic attributes
Age (years) 49.9 139 18 87 4.2%%*
Gender (female = 0, male = 1) 0.80  0.40 0 1 11.4%**
Day attributes
Number of races bet 34 2.6 1 10 2.8%**
Number of bets placed 284 525 1 1106 3.0%**
Initial account before first bet 549 163.1 0.5 5,236.8 3.2%**
Duaily bets (€) 304 550 05 7950 6.2%**
Daily wins (€) 200 70.6 0 14497 5.2%%*
Daily return (€) -10.4 50.2 -400 795 1.0
Race attributes
Mean of bets per race (€) 9.6 15.0 0.5 159 4 5%**
Mean of wins per race (€) 5.2 204 0 332.1 3.8***
Mean of returns per race (€) -4.5 19.2  -150 265 1.2
Number of bettors 2609

Note: *** significant at 1% level.

in his early fifties. Prior to the first bet, the average betting account balance is €63. The average
of the total wagers placed in the day is approximately €37. The average net loss is €10 per day
corresponding to roughly a quarter of the total amount of bets placed in a day. The average stake
is €11 resulting in a net loss of €4.1 per a race.

The middle panel and the right-hand panel report the descriptive statistics relating to betting
experience. Comparing the two groups indicates that on average, experienced as opposed to
inexperienced bettors are older (51 vs. 49 years old) and more frequently male (91% vs. 80%).
Judged by the number of races wagered (32.9 vs. 28.4) on and the number of bets placed (3.6
vs. 3.4), they also bet more heavily. Judged by the monetary values, they have more money in
their betting account (€70.3 vs. €54.9), spend more per day (€42.7 vs. €30.4) and per race (€12.2
vs. €9.6), win more per day (€33.9 vs. €20.0) and per race (€8.5 vs. €5.2). All these differences
are statistically significant. Interestingly, although experienced bettors earn higher average re-
turns per day (-€8.7 vs. -€10.4) and per race (-€3.7 vs. - €4.5) than inexperienced ones, these
differences are not significant. However, even if the difference were statistically significant, it
could result either from better knowledge regarding horses or from choices of different betting
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types as take-out rates differ across them.

Table 2 reports descriptive statistics of the variables used in the regression model for the full
sample and for the groups of experienced and inexperience bettors separately. We also carry out
t-tests (the right-hand panel of Table 2) to inspect if these variables are different between the
two groups. The mean variance of bets is 1,751. Experienced bettors appear to make riskier
wagers than inexperienced ones do (2,076 vs. 1,410). The dummy variable GainD indicates that
the average bettor is 14% of time in the domain of gains. Further, the statistics show that expe-
rienced bettors end up in the domain of gains more frequently (0.15 vs. 0.12). In contrast, the
dummy variable LossD suggests that bettors spend a third of time in the loss domain. Cumula-
tive gains are measured by the continuous variable Cgain. It indicates that the average bettor’s
gains are 6 euros. However, the average cumulative gains of experienced bettors are over two
times the amount won by inexperienced bettors (8.1 euros vs. 3.9 euros). The continuous vari-
able Closs records bettors’ cumulative losses. The average loss is 6.7 euros. Relative to inexpe-
rienced bettors, however, experienced bettors incur more losses (7.7 euros vs. 5.8 euros). The
control variables suggest that the average bettor has 4.8 euros in open bets when he or she
gambles, he or she wagers in three races, and he or she transfers 6.6 euros from the bank account
to the betting account while participating in wagering.

Table 2. Descrietive statistics of the variables used in the regression analxses.

Full sample Experienced

Mean S.D. Min. Max. Mean  S.D. Min. Max.
Dependent variable
Ln(Var) 483 231 -1.68 13.65 505 231 -1.27 13.09
Independent variables
GainD# 014 035 0.00 1.00 0.15 0.36 0.00 1.00
LossD# 037 048 0.00 1.00 0.38 0.48 0.00 1.00
Cgain (in euros) 6.04 39.64 0.00 1344.50 8.10 48.16 0.00 1344.50
Closs (in euros) 6.74 22.22 0.00 907.50 7.68 26.08 0.00 907.50
Control variables
Open bets (in euros) 4.83 16.80 0.00  406.00 494 17.23 0.00  308.00
Racerank 320 221 1.00 10.00 323 221 1.00 10.00
Transfers (in euros) 6.61 39.66 -1600.00 1200.00 6.93 47.12  -1600.00  900.00
Obs. 10.9 20.7

Table 2 gcontz. DescriEtive statistics of the variables used in the regression analxses.
Inexperienced Experienced vs. Inexperienced

Mean S.D. Min. Max. t-statistic
Dependent variable
Ln(Var) 460 229 -1.68 13.65 13.48%**
Independent variables
GainD# 012 0.33 0.00 1.00 5.88***
LossD™ 037 048 0.00 1.00 1.16
Cgain (in euros) 3.87 27.88 0.00 830.00 7.23***
Closs (in euros) 576 17.20 0.00  300.00 5.86***
Control variables
Open bets (in euros) 4.72 16.33 0.00  406.00 0.89
Racerank 3.18 222 1.00 10.00 1.39
Transfers (in euros) 6.27 29.88 -450.00 1200.00 1.13
Obs. 8,944

———————— — ——— ]
Notes: *** significant at 1% level. * GainD equals one if a bettor is in the domain of gains and is zero otherwise.
# LossD equals one if a bettor is in the domain of losses and is zero otherwise. The descriptive statistics of the
race dummy variables are not reported.
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Table 3. Results of risk-taking attitudes for experienced and inexperienced bettors in terms of variance.

Method
Fixed Effect Model for Two Subsamples: experienced and inexperienced groups
Dependent Variable Ln(Var)
Independent Variable Experienced Inexperienced
GainD 0.0643 0.2667***
Std. Error 0.0665 0.0727
z-value for difference -2.05%*
LossD -0.1672%** -0.0302
Std. Error 0.0530 0.0547
z-value for difference 1.77*
Cgain 0.0005 -0.0003
Std. Error 0.0007 0.0009
z-value for difference 0.70
Closs -0.0032*** -0.0035**
Std. Error 0.0011 0.0014
z-value for difference 0.17
Constant 4.7182%** 4.3291***
Std. Error 0.0589 0.0591
z-value for difference 4.66***
Controls Yes
No. Bettors 2608 2609
No. Observation 9395 8944
Within R? 0.25 0.21

Notes: *** significant at 1% level; ** significant at 5% level; * significant at 1% level. Controls
include race dummies, racerank open bets and transfers. Robust standard errors are presented.

Estimates of risk-taking attitudes for experienced and inexperienced bettors in terms of vari-
ance are reported in Table 3. In respect of losses, the coefficient estimate on the dummy variable
IS negative and significant for the experienced bettors but insignificant for the inexperienced
ones. The difference between the coefficient estimates is marginally significant at 10% level.
Coefficient estimates on the size of accumulated loss are similar in magnitude (and signifi-
cance) for both groups. Together, these results imply that both groups reduce risk-taking in the
loss domain but inexperienced bettors make less of an adjustment at any given level of prior
loss.

In the case of the domain of gains, inexperienced bettors appear to adjust their risk level
upwards but the experienced bettors seem not to alter the degree of risk to which they expose
themselves. This difference between the two groups is significant at 5% level. Although the
signs of the estimated coefficients on the accumulated gains are opposite between the two
groups, they are not significant. Thus the results, whether with respect to prior losses or prior
gains, indicate that experienced bettors tend to behave more cautiously. Overall, due to a rough
proxy for experience, we believe that these findings should be treated with some caution.

5. Discussion

This paper addressed how betting experience is related to risk taking following gains or losses.
Our findings suggest that experience matters. First, we find that the groups of experienced and
inexperienced bettors differ from each other in terms of betting habits and demographic attrib-
utes. Second, inexperienced bettors increase their risk-taking in the domain of gains more than
experienced ones do. Third, they do not react to losses as strongly as experienced bettors who
become more risk averse in the domain of losses. An explanation for this could be that inexpe-
rienced bettors become overconfident in their gambling skills when they win which makes them
less sensitive to losses. By contrast, experienced bettors may have learnt that a single gain or a
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few gains is not an indicator of a change in their skills and therefore does not affect their sub-
sequent behavior. In this light, however, it is somewhat surprising that experienced bettors react
so strongly to losses because one might assume an opposite effect taking place, namely that
they would not be prone to change their behavior because of their prior learning. However,
caution is warranted when interpreting these findings because the proxy for experience was
crude and thus an imperfect measure of the betting market experience.
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