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| Introduction

Economigs ae primaily concened with decisons tha involve monetary
consequences, and therefore, laboratory economics experiments admost aways use
financid incentives. The psychologis Sidney Siegd edtablished the importance of usng
red (instead of hypotheticd) payments. For example, Segel and Goldstein (1959) report
a “probability matching” experiment in which subjects had to predict which of two light
bulbs would be illuminated in a sequence of trids. For a least 20 years, psychologists
had conducted probability-matching experiments, concluding tha subjects consgtently
violated rationdity assumptions. However, when Segd and Goldstein (1959) pad
subjects a smal reward for correct choices, optima behavior was observed more than 90
percent of thetime.

Of course, when more interesting tasks are used, incentives may not meatter as
much. For example, subjects may enjoy playing out choices among risky prospects,
regardiess of whether they are paid based on the outcome. If using red incentives does
not mater, conducting experiments with hypotheticd payments is an dtractive,
inexpensve dtenative.  There is an additionad (frequently cited) motive for usng
hypotheticd payments. If the naturaly occurring decisons of interest involve subgantia
sums of money (for example, purchasing insurance againg large losses), it is not feasble
to pay experimentd subjects comparable sums of hundreds or thousands of dollars. If
"people often know how they would behave in actud Stuations of choice, and ... the
subjects have no specid reason to disguise ther true preferences’ (Kahneman and
Tversky, 1979, p. 265) then it may be preferable to use high hypothetica payments over
the low red paymentstypicaly used in the lab.



The effect of usng hypotheticd payments is not yet setled. Smith and Walker
(1993) report that mean bidding behavior in auctions is little affected by the choice of
payment method, but that noise is reduced when payments are red. In a follow-up paper,
Tversky and Kahneman (1992) state that none of their conclusons are contradicted when
rea payoffs are used.

These are important procedurd issues, and it is naturd to use experiments to
evduate them. This chapter summarizes some recent evidence on the effects of payoffs
on risk attitudes.
incentives, and look at the effect of payoff scde (up to severd hundred dollars) under
both redl and hypothetical conditions, for gains and losses.

In paticular we compare choices under red and hypotheticd

I. Incentive Effectsfor ChoicesInvolving Gains

Holt and Laury (2001) examined the effects of payoff magnitudes in an
experiment where people were asked to choose between matched pairs of safe and risky
lotteries.  These pairs were arranged in a menu of the type shown in Table 1. In dl rows,
the payoffs are $1.60 and $2.00 for Option A, the safe lottery, and $3.85 and $0.10 for
the Option B, the risky lottery. The probability of the higher payoff in each par is 0.1 in
the top row, and then increases by 0.1 in each subsequent choice. The choice in Decision
10, listed in the bottom row, is between a sure $2.00 and a sure $3.85.

Tablel. Menu of Lottery Choices

Option A

Option B

Y our Choice

$2.00 with probability = 0.1

$3.85 with probability = 0.1

Dedisionl 1" 60 with probability =09  $0.10 with probability = 0.9
Decision 2 $2.00with probability = 0.2 $3.85 with probability = 0.2
$1.60 with probability = 0.8 $0.10 with probability = 0.8
Secisiong | S2.00with probability =09 $3.85 with probability = 0.9
$1.60 with probability = 0.1 $0.10 with probability = 0.1
Decision 10 $2.00 with probability = 1.0 $3.85 with probability = 1.0

Earnings were determined on the bass of one decison, sdected at random after
al choices had been made. In totd, 93 subjects made the choices in Table 1, followed by
a hypotheticad choice menu for payoffs scaed up by a factor of 20 ($40 or $32 for the

safe option, and $77 or $2 for the risky option).

After the hypothetical earnings were

determined, these same subjects were given an identicd payoff menu with a clear



datement that dl earnings would be paid in cash. (See Holt and Laury, 2001, for
complete procedura details and ingtructions))

Figure 1 shows the results, with the Decison (1 through 10) on the horizonta axis
and the percentage of safe choices shown on the vertica axis. The dashed black line
represents the risk neutral choice pattern: choose safe with probability 1.0 in Decisons :
4, then choose risky (0% safe choices) for al remaining decisons. More than four safe
choices indicate risk aversion, and fewer safe choicesindicate risk preference.

The colored lines show actua choice frequencies in each of our treatments, where
red payoffs are shown with thick lines and hypotheticd payoffs with thin lines. The
percentages for the low payoff trid, the ydlow line, generdly lie to the right of the risk
neutral prediction, indicating some risk averson even for low payoffs Choices under
scded up hypotheticd payoffs (see the thin red ling), are quite close to the 1x red line. It
became apparent to us, however, that subjects were not able to predict how risk averse
they would be when actudly faced with these choices. The thick red line shows observed
choices when these high payoffs were actudly pad; it lies dgnificantly to the right,
indicating a greater degree of risk aversion.

We ran an additiond 19 subjects through the same sequence, but with
hypotheticd and real payoffs scaled up by a factor of 50 (blue lines), and another group
of 18 had payoffs scaled up by 90 (green lines). In the 90x payoff treatment, the safe
lottery earned $180 or $144, and the risky lottery earned $346.50 or $9. It is clear from
the thin lines in Fgure 1, scding up of hypotheticd payoffs had little effect on choice
frequencies.  In contrad, the thick lines show that each successve increase in red payoffs
resulted in higher risk averson. In the 90x red condition, one-third of the subjects chose
the safe option in Decisons 1-9, only switching on Decison 10 where the highest payoff
was a certainty. The safe option in this condition ensured earnings of at least $144; this
minimum was sufficiently attractive that a large fraction of people did not take any risk
of recaiving the low ($9) payoff from the risky lottery. A smilar tendency to observe
more ik aversion as payoffs are scaed up was reported by Binswanger (1980), who ran
expaiments with famers in rurd Bangladesh with some payoffs equivdent to the

average monthly income.



These reaults indicate the danger of comparing low red payoffs with high
hypothetical payoffs, and concluding that payoff effects may not be present (as has been
done in some widely cited papers). They dso suggest that high hypotheticd payments
may not yield good predictions of behavior under high red payoffs The next section

consders these issues when lottery choices involve losses.

I11. Choicesin the Loss Domain, and the Reflection Effect

In a second paper, Laury and Holt (2002) condgder the effect of reflecting all
payoffs around zero to obtain lotteries over bsses. The choice menu was like that shown
in Table 1, with two exceptions. The top row involved a sure thing (a probability of O for
the higher payoff); as before, the probability of the high payoff increased by 0.1 in each
successive row, so the probability of the high payoff was 0.9 in Decison 10. Also, the
choices in the low-payoff gain treatment were twice the level shown in Table 1 (%4 or
$3.20 for the safe option and $7.70 or $0.20 for the risky option). When these numbers
were reflected, the payoffs were -$4 or -$3.20 for the safe option and -$7.70 or -$0.20 for
the risky option. The dructure of the menu was such that a risk-neutral person would
choose exactly 5 safe choices, and a risk-averse person would choose more safe choices,
whether the payoffs werein terms of gains or losses.

Each subject completed the menu of lottery choices for both gains and losses.
Typicdly when losses ae possble subjects ae given an initid dake by the
experimenter.  In these experiments, subjects first participated in another decison+
making experiment during which they built up ther initid sake We hoped to minimize
any "found money" effects by having subjects earn this money.  After the initid
experiment, subjects were given the menu of lottery choices, first for gains (losses), and
then for losses (gains). The order in which gains and losses were presented was varied
between sessons.  Results from the first lottery choice treatment were not reveded until
choices in the second treatment had been made. We separated the two lottery choice
experiments by a neutral matching pennies experiment. See Laury and Holt (2002) for a
complete description of the procedures.

Figure 2 shows the rdationship between an individud's choices in the gan and
loss conditions in our hypothetica payoff sessons (81 subjects). The blue bar in the back



right corner of the graph (labeled "Reflection™) represents subjects who made choices
conggent with risk averson in the lottery over gains and risk preference in the lottery
over losses  This choice patern is the well known "reflection effect,” which is one
component of Prospect Theory, as described by Kahneman and Tversky (1979) and
Tverky and Kahneman (1992). Although the rate of reflection observed in our
experiment (26 percent) is lower than that obtained in Kahneman and Tversky's par-wise
lotteries (with hypothetica payments), this is the moda choice pattern in these sessons.
Figure 3 presents the same information when payoffs ae red (76 subjects). The
difference is dramatic. The rate of reflection (13 percent) is haf that observed when
hypotheticd payments are used. Moreover, the modd choice pattern involves risk
averson under both gains and losses (29 percent). The rate of reflection is even bwer
when payoffs (red and hypotheticd) are increased by a factor of 15 (to 30 times the
levdls shown in Table 1; earnings from the initid experiment were smilarly increased).
Only about 19 percent of subjects reflect under high hypothetica payoffs, compared with
9 percent of subjects who faced high real payoffs.

Congdering the average number of safe choices made under gains and losses,
subjects are less risk averse under losses, which is consstent with Prospect Theory's
directiona prediction.  However, people tend to be risk averse for gains and
goproximately risk neutral for losses (not risk preferring for losses as Prospect Theory
predicts), regardless of whether incentives are red or hypothetical, low or high.

Harbaugh, Krause, and Vesterlund (2001) smilarly find that support for reflection
depends on how the choice problem is presented. Specificdly, they report that risk
attitudes are consgtent with Prospect Theory when subjects price gambles, but not when
they choose between the gamble and its expected vdue. Others have found evidence of
reflection when cash payments are used (Myagkov and Plott, 1997, Camerer, 1989, and
Battalio, et d., 1990). However, taken together, these studies suggest that the degree of
observed reflection may be context specific (for example, whether red payments are
used, how the choice problem is presented, market context, and initid stake in the loss
treatment).



V. Conclusion

The use of monetary incentives may not affect behavior much in some contexts,
or it may smply reduce the disperson of data around some theoretica prediction. But
our experiments indicate that incentive effects may be large and systemdic in other
contexts. In the absence of a widely accepted theory of when incentives matter, it is
probably not advisable to derive scientific conclusons from laboratory studies that do not
provide clear, sdient mativation.

While hypothetical choice studies are not common in economics, and are rardy
published in the top journds, this is not the case in other disciplines. Al Roth (1995, p.
86) comments that “the question of actud versus hypothetica choices has become one of
the fault lines tha have come to diginguish experiments published in the economics
journds from those published in psychology journals” In a recent paper, Hertwig and
Ortmann (2001) reviewed dl papers published in the Journal of Behavioral Decision
Making for a recent 10-year period. In 186 experimentd <udies financid incentives
were only used in 26% of those. In a gcond survey of about 100 papers on Bayesan
inference tasks in a variety of psychology journds, only about 2-3 papers used financid
incentives.

The evidence surveyed here shows tha relying on hypotheticad payments can
yield mideading results in some circumstances. Moreover, socia scientists do not have a
good fed for when to beieve hypothetical choice patterns.  Given this, we believe that
performance based incentives should be used in economics experiments, and results
moativated by hypothetical incentives should be interpreted with caution.
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Figure 1. Percentage of Safe Choices Under Real and Hypothetical Conditions
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Figure 2. Risk Aversion Categories for Losses and Gains (Hypothetical
Payoffs)
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Figure 3. Risk Aversion Categoriesfor Lossesand Gains (Real Payoffs)

0.3—‘
0.257
Reflection
2 0.2
5]
=2
8
Lo
) 0.15-
>
8
Q .
¢} | Gain
01 | Domai
Risk Averse
0.05
Risk Neutral
Risk Loving

Risk Averse :
Risk Neutral Risk Loving

Loss Domain



