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ExTEndEd AbsTrACT
Hyperbolic discounting has been proposed as an explanation 

for impulsive, time-inconsistent behavior (Ainslie 1975; Ainslie and 
Haslam 1992; Strotz 1955). Although previous research on intertem-
poral choice has consistently demonstrated that hyperbolic discount-
ing can explain time preferences better than exponential discounting 
(for a literature review see Frederick, Loewenstein, and O’Donoghue 
2002), the underlying psychological mechanisms involved in this 
process are not well understood. More importantly, the explanations 
for hyperbolic discounting proposed so far in the literature either fo-
cused solely on affective motives and visceral factors (Loewenstein 
1996; Metcalfe and Mischel 1999) or only on perceptual and cogni-
tive factors such as time-sensitivity (Ebert and Prelec 2007; Zauber-
man et al. 2009). We argue that while each of these two approaches 
can successfully explain a wide array of consumer behaviors, affec-
tive and perceptual factors are not independent of each other and the 
interaction between them gives rise to the discount function’s shape. 
More specifically, we propose that affect toward delayed rewards 
reduces sensitivity to time in intertemporal decisions leading to dif-
ferential discounting of hedonic and utilitarian rewards. 

We operationalize time sensitivity using Ebert and Prelec’s 
(2007) constant-sensitivity discount function   which separates im-
patience (parameter a) from time-sensitivity (parameter b). Ebert 
and Prelec (2007) have argued that hyperbolic discounting can be 
explained by insufficient sensitivity to prospective delays and that 
time-sensitivity can be heightened or reduced experimentally. We 
propose that positive affect toward hedonic outcomes reduces time-
sensitivity giving rise to more hyperbolic discounting of affect-rich, 
hedonic rewards compared to affect-poor, utilitarian ones (Dhar and 
Wertenbroch 2000; Hirschman and Holbrook 1982; Khan, Dhar, and 
Wertenbroch 2004). A similar effect has been demonstrated in the 
domain of risky choice. Rottenstreich and Hsee (2001) found that 
sensitivity to probabilities is reduced for affect-rich rewards. 

We report three studies in which we demonstrate: (a) lower 
time-sensitivity for hedonic than for utilitarian rewards, and (b) a 
decrease in time sensitivity as a function of an increase in positive 
affect. In all studies we used two categories of rewards (between sub-
jects): hedonic and utilitarian. In study 1 participants were asked to 
suppose that they had won a contest and could choose to receive 
a reward valued today at $100 or to receive a higher value reward 
in the future. Indifference points were elicited by using sets of six 
matching questions, each relative to a different future time (one day, 
one week, one month, six months, one year, and two years) and to 
a given category. Questions were worded as follows: “what is the 
minimum value of the [reward] in [future time] that would make you 
choose to receive the [reward] in [future time] instead of receiving 
the $100 [reward] today?” Participants also indicated the intensity of 
their feelings when receiving each reward type. Following Ebert and 
Prelec’s constant-sensitivity function (2007), the parameter b was 
estimated for each individual.  Higher b indicates more sensitivity 
to the time dimension. We obtained a significant category effect (β 
= .32, t(57) = 2.54, p < .05). In the utilitarian category b was signifi-
cantly higher (M = .39, SD = .14) than in the hedonic category (M = 
.31, SD = .11). Positive affect mediated this relationship. 

In study 2 we demonstrate that an increase in positive affect to-
wards rewards leads to decreased time sensitivity. A choice task was 

used instead of matching. Positive affect conditions were created by 
introducing the word ‘excitement’ in the options. For example, each 
question read: “Option 1: I prefer the excitement of getting a $100 
[reward] gift certificate now” or “Option 2: I prefer the excitement of 
getting a $x [reward] gift certificate in [future time]”. In the neutral 
condition b was higher for utilitarian (M = .59, SD = .24) than for 
hedonic rewards (M = .51, SD = .21; β = .24, t(122) = 1.97, p = .05), 
but in the positive affect condition b was at the same level for utilitar-
ian (M = .52, SD = .17) and hedonic rewards (M = .54, SD = .24; β = 
.12, t(122) = .91, p > .10).

In study 3 we develop an imagery-based manipulation of posi-
tive affect and demonstrate that cognitive reflection moderates the 
impact of positive affect on b. An iterative choice task was used. In 
both conditions a picture was introduced in the choice screens. In the 
neutral conditions the pictures were factual, e.g., an electricity meter 
to represent bills (example in the utilitarian category). The pictures 
in the positive affect conditions depicted happy people, for example, 
a smiling lady holding coins and a bill to represent bills. The positive 
affect conditions involved an additional task before the choice ques-
tions in which participants were asked to imagine that they won a 
contest and the prize was a $100 [reward] gift certificate. They were 
then asked to visualize themselves when receiving the certificate and 
the excitement and joy they would feel on the occasion. Next, par-
ticipants responded to the CRT (Cognitive Reflection Test) questions 
(Frederick 2005). We found a main effect of category (Mutil = .60 vs. 
Mhed = .51; β = .23, t(126) = 2.65, p < .01) and the two-way interac-
tion between positive affect and CRT (β = .22, t(126) = 2.54, p < 
.05). The predicted effect of positive affect decreased b for low CRT 
participants (Mpositive = .48 vs. Mneutral = .61; β = -.46, t(125) = -2.78, p 
< .01) but did not change b for high CRT participants (Mpositive = .58 
vs. Mneutral = .54; β = -.06, t(125) = -.36, p > .10). 

In conclusion, we propose that positive affect reduces sensitiv-
ity to time, and hence enhances hyperbolic discounting, and dem-
onstrate that time sensitivity is indeed reduced when positive affect 
increases. This argument provides a significant contribution to the 
literature as so far little has been published on how the interaction 
between hedonic motives and “time perception gives rise to the dis-
counting function’s shape. We also provide an explanation for why 
discounting is more hyperbolic for affect-rich, hedonic goods than 
affect-poor, utilitarian goods.
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