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Abstract The temporal discounting literature has demon-
strated that the loss in value for delayed outcomes is most
accurately modeled using a hyperbolic discounting equa-
tion. The hyperbolic-shaped function not only describes
the shape of discounting for monetary outcomes, but also
for other tangibles, such as alcohol, candy, CDs, erotica,
cigarettes, cocaine, books, and DVDs. Furthermore, this
hyperbolic shape has important theoretical implications.
Despite the broad list of outcomes that are hyperbolically
discounted, one class of outcomes has only recently re-
ceived attention: social interactions. For the present study,
we used standard binary-choice discounting procedures to
explore the function that most accurately describes the
change in value of delayed social interactions. The results
from the present study suggest that, for 93 participants, the
same equations (exponential, hyperbolic, and hyperboloid)
used to describe the discounting of nonsocial commodities
also describe the relation between delay and the value of
social interaction. Similar to previous findings for nonsocial
outcomes, the hyperbolic-shaped models provide a fit to the
data superior to that of the exponential model.

Keywords Discounting . Human learning . Social
interaction . Social learning

Temporal (or delay) discounting is a process that describes the
decrease in the reinforcing value of an outcome as a function
of the delay until its receipt/occurrence (Critchfield & Kollins,
2001). Temporal discounting has been shown to correlate with
real-world contexts such as substance dependence (Ainslie,
2001; Bickel & Johnson, 2003; Bickel & Marsch, 2001),
impulse control (Critchfield & Kollins, 2001; Petry, 2001a;
Raineri & Rachlin, 1993), pathological gambling (Dixon,
Marley, & Jacobs, 2003; Petry, 2001b), and risky choice
behavior (O’Donoghue & Rabin, 2001). In addition to the
influence of individual differences, the degree to which delay
affects the value of future outcomes (i.e., the discount rate)
varies as a function of contextual variables. For example,
larger outcomes are discounted less steeply than are smaller
outcomes (the magnitude effect; Green, Myerson, &
McFadden, 1997); financial gains are discounted less steeply
than losses (the sign effect; Baker, Johnson, & Bickel, 2003);
and, of the most direct relevance to the present study, different
outcomes are discounted at different rates (the commodity
effect; Charlton & Fantino, 2008).

A critical characteristic of discounting is the shape of the
discounting curve. Traditional economic approaches to dis-
counting have modeled the loss of value over time using
exponential equations such as

Vp ¼ Ve�kD; ð1Þ
where VP is the current value of the outcome, V is its
absolute value, D represents the delay to the outcome’s
occurrence, and k is the discount rate. Although the expo-
nential model is a popular normative model of economic
behavior, it does not appear to accurately describe individual
decision-making (Green et al., 1997; Kirby, 1997; Kirby &
Marakovic, 1995; Kirby & Santiesteban, 2003; Rachlin &
Green, 1972; Vuchinich & Simpson, 1998).

Due to the descriptive shortcomings of the exponential
equation, a second model based on Mazur’s (1987)
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hyperbolic discounting equation has been advocated. This
hyperbolic model can be described as

Vp ¼ V 1þ KDð Þ:= ð2Þ
Each of the variables in this model serve the same func-

tion as in the exponential model. However, the hyperbolic
model provides a better description of individual behavior
(Myerson & Green, 1995). For instance, hyperbolic dis-
counting posits that the rate of discounting decreases as
delay increases. This inconsistency in discount rates allows
for preference reversals, in which choice shifts from a small,
more immediate outcome to a larger, more delayed outcome
as a constant difference is added to both.

While hyperbolic functions are typically found to be
more accurate than exponential models in describing the
change in reinforcing value for delayed outcomes, more
recent work has suggested that an even more accurate de-
scription of intertemporal choice requires the inclusion of an
additional parameter. This revised hyperboloid model
(Green, Fry, & Myerson, 1994) is

Vp ¼ V 1þ KDð Þ= s: ð3Þ1

This equation is identical to the hyperbolic model—
where the variables serve the same functions as in the
exponential and hyperbolic models—except for the inclu-
sion of the exponent s. The additional free parameter, s, is
conceptualized as an index of individual sensitivity to delay
(McKerchar, Green, & Myerson, 2010; McKerchar et al.,
2009). A growing literature suggests that the inclusion of the
additional free parameter does provide a significantly better
fit to discounting data than do either the exponential or the
hyperbolic model (see Green & Myerson, 2004, for a re-
view). Also, McKerchar and colleagues (McKerchar et al.,
2010; McKerchar et al., 2009) argued that the hyperboloid
model of Eq. 3 has important theoretical implications, as the
added parameter s is consistent with the individual psycho-
physical scaling of Stevens’ (1957) power law and is similar
to the generalized matching law (Baum, 1974).

Support for the hyperbolic function has come mainly
from studies that focus on monetary and other exchange-
able, consumable commodities. For example, discounting
has been demonstrated for a broad range of outcomes, such
as alcohol (Estle, Green, Myerson, & Holt, 2007), candy
(Estle et al., 2007), cigarettes (Bickel, Odum, & Madden,
1999; Johnson, Bickel, & Baker, 2007), erotica (Lawyer,

2008), cocaine (Coffey, Gudleski, Saladin, & Brady, 2003),
entertainment items (books, CDs, DVDs; Charlton &
Fantino, 2008), and food (Odum & Rainaud, 2003;
Rasmussen, Lawyer, & Reilly, 2010).

While a number of commodities have been shown to be
hyperbolically discounted, one class of outcomes has only
recently received attention from discounting researchers:
delayed social interactions. As happens for tangible com-
modities, interactions set to occur in the future are perceived
as being less valuable than if they were to occur more
immediately (Charlton, Gossett, & Charlton, 2012). To il-
lustrate this, consider receiving the news that a good friend
from out of town will be arriving in one month for a one-
week visit. This news elicits a certain amount of excitement.
However, the excitement for this upcoming visit is likely to
mount as the arrival of the friend approaches. While the
duration of the upcoming visit remains fixed (one week), the
influence of this outcome on your behavior increases as the
delay to its occurrence decreases. The discounting of
delayed social interaction may also be at play when one
chooses to send a text (a short, immediate interaction) while
driving, rather than waiting until arriving at the destination
to engage in a longer social interaction.

Several studies have provided empirical support for the
discounting of hypothetical delayed social interactions.
Tayler, Arantes, and Grace (2009) asked participants to
choose between socially, sexually, and emotionally fulfilling
relationships either for an immediately available brief inter-
action or for a delayed, extended period of interaction. In
congruence with findings for nonsocial commodities, par-
ticipants in this study reported a greater willingness to
accept the more immediate relationship as the delay to the
longer relationship increased. Similarly, research by
Lawyer, Williams, Prihodova, Rollins, and Lester (2010)
suggested that the value of sexual encounters decreases also
as a product of increasing delay to availability. Finally,
Charlton et al. (2012) demonstrated discounting for delayed
face-to-face conversations across one of four qualitatively
different social targets. Furthermore, the rate of discounting
of the delayed interaction increased as the “quality” of the
social target increased.

In addition to direct studies of the value of delayed social
interactions, recent interest in social discounting (Jones &
Rachlin, 2006; Rachlin & Jones, 2008) has highlighted the
importance of social variables in decision-making. Social
discounting refers to the change in the value of a commodity
as the quality of the relationship between the participant and
the recipient is varied (Grace, McLean, & Bragason, 2002).
Accordingly, the social-discounting paradigm uses social
distance as a general index (typically ranging from 1, very
close, to 100, very distant) of the quality of relationship
between the decision-maker and the social target, in place
of temporal delay (D) in the discounting equation. Of

1 Rachlin (2006) suggested an alternative hyperboloid model that
places the s parameter on the delay (D) only. Because McKerchar
and colleagues (McKerchar et al., 2010; McKerchar et al., 2009) have
found that the model presented in Eq. 3 and the Rachlin model provide
highly similar fits to both group and individual data, in the present
study we examined only Eq. 3 above.
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critical importance to the present study, Jones and Rachlin
(2006) demonstrated that a hyperbolic model provides a
better description of the change in value across social dis-
tances than does an exponential model—consistent with
findings from the temporal discounting literature.

As the shape of the discounting function has important
behavioral implications, the objective of the present study
was to evaluate the quality of fit provided by both the hyper-
bolic and hyperboloid models for delayed social interactions.
This comparison provides a theoretical extension of previous
studies that have demonstrated a similarity between the dis-
counting of monetary outcomes and social interactions. In
addition to the comparison of the two hyperbolic models, we
also made a comparison to the exponential model.

Method

Prestudy: Value of social interaction

Prior to testing the effect of delay on social interaction, it
was first necessary to establish that longer social interac-
tions are viewed as more valuable than shorter interactions.
As a first measure of the value of social interaction, 57
undergraduate students (no demographic data were collect-
ed) completed a 20-question paper-and-pencil survey that
presented questions of the form, “What is the most you
would be willing to pay to talk with [name of social target]
for [duration of interaction]?” The social target in these
questions was a self-selected individual who fit the follow-
ing instructions: “Please take a moment to think of the
person with whom you feel the most socially connected.
This person should be the primary person with whom you
share intimate personal details, from whom you seek advice
and comfort, and whose company you most often seek.”
The duration of the proffered social interactions ranged from
5 to 100 min in an ascending order of 5-min increments. The
participants were instructed to write the maximum dollar
amount that they would be willing to spend in order to
engage in the listed amount of social interaction to the
immediate right of each question. The participants were
further instructed to imagine that if they did not make the
payment, they would not be able to engage in a conversation
with the social target for some time.

The results from this prestudy indicated a general in-
crease in the value of social interaction (demonstrated by
the amount that the participants were willing to spend) as the
duration of the interaction increased (see Fig. 1). As is
evidenced by the increasing width of the interquartile range
bars, the longer the social interaction, the greater the vari-
ability in the price estimates. For example, the median
payment for a 5-min social interaction was $10, with the
25th percentile at $5 and the 75th percentile at $20.

However, the values for the 100-min social interaction were
$105 (median) and $42 to $250 (25th and 75th percentiles,
respectively).

While these values support the general conclusion that
social outcomes increase in perceived value as their magni-
tude increases, the magnitude of the values is most likely not
an accurate representation of their true value. Rather, it is
likely that the participants: (1) overestimated the perceived
value and/or (2) the instructions created a perceived depriva-
tion of interaction with the individual that artificially inflated
the reported value of these interactions. Fortunately, even if
the values do not represent the actual amount that the partic-
ipant would pay for the social interaction, the relative change
in value across the magnitudes observed in this prestudy
remains consistent with the notion that longer-duration social
interactions—within the range of the durations used in the
present study (0–100 min)—are viewed as being more valu-
able than shorter-duration interactions.

Main study: Discounting of delayed social interactions

Participants A group of 93 undergraduate students (52 fe-
male, 41 male) completed the experiment. Their mean age
was 20.16 years (SD 0 1.48), and they displayed no
between-gender age differences [t(92) 0 0.66, p 0 .50).
One hour of experimental credit was provided as compen-
sation for participation. The participants completed the ex-
periment on computers located either in a small room with
four PCs or in one of two individual testing rooms. The
computers in both testing locations were arranged so that
only the monitor associated with that computer was visible
to the participant.

Experimental procedures Participants completed a
computer-administered version of the fast-adjusting temporal

Fig. 1 Medians and interquartile ranges for the maximum amount that
respondents were willing to pay to spend 5–100 min (x-axis) interact-
ing with a close personal friend
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discounting procedure (cf. Charlton & Fantino, 2008;
Critchfield & Atteberry, 2003; Johnson & Bickel, 2002).
Throughout the procedure, the participants chose between
pairs of hypothetical face-to-face social interactions. Within
each trial, one choice option presented an immediate face-to-
face social interaction with a specified social target, while the
other offered a longer-duration social interaction with the
same individual, but set to occur after a specified delay. The
duration of the immediate social interaction ranged from 0 to
100 min, while the delayed interaction was held at a constant
100 min. The delay until the occurrence of the social interac-
tion was set within a range of 1 day to 1 year (the exact values
are listed below).

To generate the names of the social targets used through-
out the testing procedure, each participant was asked to
spend several minutes thinking about individuals with
whom they have weekly contact who fit the following
instructions:

As you think of these individuals, start making a list of
the individuals with whom you feel the most socially
connected. These should be the individuals with
whom you would share personal experiences and in-
timate personal feelings, from whom you would seek
help and/or counsel during times of personal difficulty,
and with whom you wish to share good news and
successes as soon as possible.

Participants were not given a time limit for compiling their
lists (data were not collected on the time to completion for the
list or on the number of names generated). Finally, participants
were asked to rank the names on their list, with the person
ranked first as the person who best fit the description above.

The instructions were presented at the beginning of the
session and explained that all choices were hypothetical and
that each choice should be made “as if” the choices were
real and mutually exclusive. All instructions remained vis-
ible at the top of the screen throughout the session. In each
trial, participants were presented with the following options
(one on each side of the screen):

Left side of screen: [X] min talking with [Social target]
available NOW
Right side of screen: 100 min talking with [Social
target] available in [DELAY]

The participants indicated their selection by clicking di-
rectly on the section of the screen displaying the preferred
outcome. Following each choice, the duration of the imme-
diately available outcome, [X], was adjusted according to a
predetermined decision tree (see Charlton & Fantino, 2008).
According to this algorithm, selection of the immediately
available interaction on the current trial decreased the dura-
tion of the immediate interaction [X] on the next trial.
Conversely, a choice of the delayed social interaction on

the current trial increased the duration of the immediate
interaction [X] on the subsequent trial. This adjusting pro-
cess allowed rapid determination of an indifference point
(VP in Eqs. 1, 2, and 3): the duration of immediate social
interaction that the participant perceived as being subjec-
tively equivalent to, in this case, a 100-min face-to-face
interaction occurring after the specified delay. Indifference
points were calculated at seven delays, [DELAY]: 1 day,
2 days, 1 week, 1 month, 2 months, 6 months, and 1 year
(presented in this order for all participants).

Results

Table 1 shows the median numbers of minutes of immediate
social interaction (VP) that were perceived as being equal to
100 min of delayed social interaction (the indifference points)
for each of the seven delays, for females, males, and pooled
across participants. A visual comparison of the median indif-
ference points for all participants (see Fig. 2) reveals that the
medians decreased or stayed equal at each of the seven delays,
indicating a general downward trend in the value of the
delayed social interaction as delay increased. The degrees to
which the seven indifference points for each participant were
consistent with temporal discounting were computed by sum-
ming the total number of adjacent pairs (1 day–2 day, 2 day–
1 week, etc.) at which the indifference point for the shorter
delay was greater than or equal to the indifference point for the
longer delay (range of 0 to 6, with higher scores indicating
greater consistency). The mean consistency score was 5.13
(SD 0 0.99), with no differences in overall consistency across
genders (females,M 0 5.21, SD 0 0.92; males,M 0 5.02, SD 0

1.08; t(91) 0 0.90, p 0 .37). Together, the visual analysis
(Table 1 and Fig. 2) and the high mean consistency scores
suggest that the value of delayed social interactions is subject
to delay discounting. The distribution of indifference points at
each of the seven delays was nonnormal, with a strong posi-
tive skew for short delays that transitioned into a strong
negative skew for long delays.

To determine the best-fit discounting equation for these
data, nonlinear regressions using the exponential (Eq. 1),
hyperbolic (Eq. 2), and hyperboloid (Eq. 3) models (calcu-
lated using GraphPad Prism 5.04) produced discount esti-
mates for the seven indifference points for each participant.
Figure 3 shows the best-fit lines, estimated k value, and
variance accounted for (VAC, measured as r2) for the fit to
the median subjective value (indifference point) for each of
the seven delays. In order to provide a general description of
the distribution of the estimates for each parameter, Table 2
shows the median and interquartile scores generated by the
nonlinear fits to the seven subjective values produced by
individual participants. Each of the three models provided a
good fit to the observed indifference points. However, as
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Table 2 shows, the quality of the fit was best for the hyper-
boloid model, followed by the hyperbolic, and finally by the
exponential model. This conclusion is supported by two
pieces of information: (1) the median VAC (r2) was greatest
for the hyperboloid model (.97), followed by the hyperbolic
(.95), and finally the exponential model (.93); and (2) the
interquartile range was smallest for the hyperboloid model
(.90–.99), followed by the hyperbolic model (.77–.99) and
exponential model (.71–.98).

Due to the nonnormal distribution of VAC values,
Wilcoxon signed-rank tests were used to compare the quality
of fit of the exponential model to the fits observed for the
hyperbolic and hyperboloid models. These comparisons iden-
tified significant differences between the exponential and
hyperbolic discounting models (z 0 −5.84, p < .001) and
between the exponential and hyperboloid models (z 0 −6.54,
p < .001). In both cases, the VAC for the hyperbolic-shaped
models exceeded that of the exponential model.

Because the hyperbolic and hyperboloid models were
nested, an F test was used to compare the VAC for the
hyperbolic and hyperboloid models for the subjective values
generated by each participant. This was done to determine
whether the increase in VAC resulting from the inclusion of
the additional parameter in the hyperboloid model was
justified. F tests were calculated for the best-fit parameters
for both the hyperbolic and hyperboloid models for each
participant. The results of the F test supported rejecting the
null hypothesis (i.e., the hyperbolic model; p < .05) in 28
(30.1 %) of the individual fits. The null hypothesis was
retained in the remaining 65 cases (69.9 %). The value of
28 cases in which the null hypothesis was rejected was
significantly greater than would be expected by chance
[χ2(1) 0 60.64, p < .0001]. The distribution of the s param-
eter for the 28 participants for whom the hyperboloid model
provided an improved fit as compared to the hyperbolic
model had a median of 0.28 (interquartile range: 0.03–
0.55), and 22 of the 28 had an estimated s value less than
1.0 [χ2(1) 0 9.14, p 0 .002]. The mean p value for
participants among whom the F test supported the hyper-
boloid model (reject the null) was p 0 .02 (SD 0 .01). For
participants among whom the hyperbolic model was
supported (fail to reject), the mean was p 0 .44 (SD 0

.31). The results of this analysis support the use of the
hyperboloid model, with its additional free parameter, to
describe the change in subjective value for delayed social
interactions.

Additional support for the hyperboloid model is provided by
the distribution of the s parameter. As is shown in Table 2, the
median estimate of the s parameter was 0.39 (interquartile range
of 0.09 to 1.25). The distribution of the s parameter showed a
strong positive skew, with estimates ranging from <0.01 to
8,963.94. However, the estimated s parameter was less than

Table 1 Medians and interquartile ranges for male, female, and pooled indifference points at each of seven delays

Delay

1 Day 2 Days 1 Week 1 Month 2 Months 6 Months 1 Year

Females

75 % 75.00 70.00 60.00 25.00 30.00 15.00 1.00

Median 50.00 40.00 20.00 4.00 4.00 1.00 0.60

25 % 15.00 10.00 4.00 1.00 1.00 0.20 0.20

Males

75 % 75.00 75.00 60.00 50.00 45.00 30.00 15.00

Median 30.00 30.00 20.00 10.00 10.00 4.00 1.00

25 % 5.50 10.00 4.00 1.00 1.00 0.20 0.20

Overall

75 % 75.00 70.00 60.00 40.00 35.00 20.00 4.00

Median 50.00 40.00 20.00 10.00 4.00 1.00 0.60

25 % 10.00 10.00 4.00 1.00 1.00 0.20 0.20

Fig. 2 Medians and interquartile ranges of the subjective values for
each of the seven delays
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1.0 for 64 of the 93 participants [68.8 %; χ2(1) 0 13.17, p <
.001]. In order to test for s parameters that deviated signifi-
cantly from s 0 1.0, the t ratio described by McKerchar et al.
(2009, p. 257) was calculated for each participant. The results
from this comparison revealed that the s parameter was

significantly different from 1.0 for 53 participants [t > 2.57;
χ2(1) 0 2.84, p 0 .09]. Of the 53 participants with s parameters
different from 1.0, the mean estimate was 0.31 (SD 0 0.56),
and 51 of the s parameters were less than 1.0. Estimated s
parameters of less than 1.0 are frequently found for
discounting of monetary outcomes (McKerchar et al.,
2010; McKerchar et al., 2009). Overall, while both the
hyperbolic and hyperboloid models provide a better fit to
the observed data than does the exponential model, the
inclusion of the additional s parameter in the hyperboloid
model appears justified, as it improves both the quality of
the fit (VAC), and the s parameter is less than 1 in the
majority of cases.

An independent-measures t test using the log-transformed
hyperbolic discounting rates showed no difference in the rates
of discounting between males and females [t(91) 0 −0.07,
p 0 .95]. Similarly, the area under the curve (AUC; Myerson
et al., 2001) did not differ across genders (Mann–Whitney
U: z 0 −1.14, p 0 .26; see Table 2 bottom row). However,
Mann–Whitney U tests of the VACs for the three discounting
models (hyperboloid, hyperbolic, and exponential) across
females (.98, .96, and .96, respectively) and males (.96, .95,
and .93, respectively) found that all three models provided a
better fit for data from the females than from the males
(z 0 −2.44, p < .05; z 0 −2.21, p < .05; and z 0 −2.00, p <
.05, respectively). Despite the improved VAC for females, the
earlier test of consistency across the seven delays failed to find
a significant difference between males and females. These
results suggest that females may have been more systematic
in their responses, but that both genders discount delayed
social interactions similarly.

Table 2 Best-fit parameters for the individual fits to the exponential,
hyperbolic, and hyperboloid discounting models, as well as area under
the curve (AUC)

Individual

25 % Median 75 %

Exponential

k 0.04 0.61 2.12

r2 .71 .93 .98

Hyperbolic

k 0.06 0.93 5.44

r2 .77 .95 .99

Hyperboloid

k 0.04 1.94 344.02

s 0.09 0.39 1.25

r2 .90 .97 .99

AUC .02 .06 .22

Each row of the table characterizes the distribution of a parameter,
independent of the values of the other parameters in the model, using
the median and interquartile range.

Fig. 3 Best-fit lines for the exponential, hyperbolic, and hyperboloid
models to the median subjective values of a delayed 100 min of social
interaction
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Discussion

The present study has demonstrated that the indifference
points, or subjective values, of delayed face-to-face social
interactions (1) decrease as the delay to the interaction
increases and (2) are best described using one of the two
hyperbola-like discounting models. Furthermore, the hyper-
boloid model (Eq. 3) provided a significant improvement in fit
over the hyperbolic model. Overall, these findings suggest
that delayed social interactions, like delayed nonsocial com-
modities, lose reinforcing value as the time to their occurrence
increases, and that these changes are described better by a
hyperbolic-shaped function than by an exponential function.

The finding that a hyperbolic function provides a strong
description of the change in value for delayed social inter-
actions has several implications. First, Eqs. 2 and 3, which
provided excellent fits to the present data, are the same
equations that describe the relation between delay and nonso-
cial commodities. The similarity in the shapes of the discount-
ing functions for social and nonsocial commodities may
indicate that these qualitatively different outcomes are func-
tionally similar. Previous studies of the commodity effect
(Charlton & Fantino, 2008; Estle et al., 2007; Odum &
Rainaud, 2003) demonstrated that while qualitatively different
commodities (e.g., food, money, and/or entertainment items)
are discounted at distinct rates, a moderate correlation is
typically observed between commodity types. Given the sim-
ilarity in the shapes of the discounting functions, it seems
reasonable that future research directly comparing social and
nonsocial outcomes may reveal a positive correlation between
the changes in value for nonsocial and social outcomes.

Although the similarity in the shapes of the functions
describing both social and nonsocial outcomes suggests sim-
ilarity in the evaluations of these outcome types, prior evi-
dence has indicated distinctiveness in the observed discount
rates for these different outcome types. Specifically, Tayler et
al. (2009) found greater correlations within a commodity type
(money, companionate relationships, or sexual relationships)
than between commodity types. These results suggest that
while the same factors may be responsible for the discounting
of both social and nonsocial commodities, the different com-
modity types may be viewed as functionally distinct.

Second, the observed discount rates in the present study
are larger than those typically observed in studies of dis-
counting for nonsocial outcomes. Adding a delay of just one
day, for example, decreased the median value of a 100-min
conversation by 50 % (see Table 1). Charlton and Fantino
(2008) suggested that discount rates could be viewed as
occurring on a continuum from money (the slowest dis-
counting) to metabolically consumable commodities, such
as food and drugs, at the high end. While it is difficult to
make comparisons across the discount rates observed in
different studies, the discount rates observed in the present

study are extremely high, suggesting that social interactions
would fit at the high end of the discounting continuum.
Some evidence for this hypothesis has been provided by
Tayler et al. (2009), who found greater within-subjects
discount rates for sexual and companionate relationships
than for monetary outcomes (no difference was observed
between the two relationship types; these comparisons are
limited by difficulties in scaling across social and nonsocial
commodities).

A number of possible explanations could account for the
steep discounting of delayed social interactions observed in
the present study. One possible explanation is that partic-
ipants viewed the selection of the delayed interaction as a
loss of immediate social interactions, and subsequently se-
lected the immediate outcome in order to avoid these aver-
sive losses (see Charlton et al., 2012, for an in-depth
discussion of this possibility). Another possibility is that
there is little motivation to wait for social interactions be-
cause they are readily available and of relatively low cost.
Moreover, participants were encouraged to think of a person
with whom they have frequent contact. The discount rates
might have been much lower if the participants were asked
to decide between an immediate, short interaction and a
longer, more delayed interaction with a person with whom
they have infrequent/limited contact. Finally, it is possible
that the elevated discount rates for social interactions are
due to the type of social target employed. The instructions
given to the participants encouraged them to come up with
someone with whom they felt both socially and emotionally
connected. Charlton et al. found that the discount rates for
social outcomes are elevated for close social contacts as
compared to more distant contacts. For some participants,
these contacts may have involved romantic partners, con-
fidantes, and others who elicit strong emotional responses.
Further work will be needed to determine the variables
responsible for the elevated discount rates observed here
and in other studies of discounted delayed social interaction.

A consistent finding with hyperbolic discounting models
(including the hyperboloid model used here) is preference
reversals when a constant is added to both choices in a
delay-to-reinforcement situation (Green, Fisher, Perlow, &
Sherman, 1981; Green et al., 1994; Kirby & Herrnstein,
1995). For instance, individuals may prefer to receive $100
today to waiting for 1 year to receive $150. However, if the
option were presented as $100 in 1 year or $150 in 2 years, a
significant proportion of these same individuals would now
prefer to wait the additional year. The hyperbolic shape of
the social outcome discounting curve suggests that a similar
preference reversal should occur for delayed social interac-
tions. For example, if a student were presented with the
choice of whispering to a friend now or waiting 30 min until
recess for a more in-depth conversation, it would be antic-
ipated that they would show greater preference for the
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immediate outcome than if they were presented the choice
of a shorter conversation with a friend in an hour or a longer
conversation in an hour and a half.

Individual differences in the rates of discounting for
delayed social interactions may provide useful clinically
relevant information for working with individuals with so-
cial deficiencies/disorders and for understanding problemat-
ic social behaviors. One possible line of future inquiry may
be to investigate differences in the rates of discounting for
delayed social interactions across a number of individual
factors. For instance, individuals exhibiting social anxiety or
those with Asperger syndrome may display differing pat-
terns of responding as compared to the average population.
Another possibility is that individuals who exhibit high rates
of social discounting (cf. Jones & Rachlin, 2006) might also
discount delayed social interactions differently than those
with shallower social discount rates. Finally, individuals
with elevated rates of delay discounting for social interac-
tions may also be more likely to engage in dangerous social
behaviors, such as texting while driving (a short, immediate
interaction), rather than waiting until they arrive at their
destination to engage in a longer social interaction. Thanks
to the increased availability and immediacy of social inter-
actions, there is a growing recognition of the social prob-
lems related to failures to delay social interaction.

Despite the utility of the present investigation, several
limitations are worth noting. First, the conclusions are based
on hypothetical social interactions. For hypothetical mone-
tary outcomes, several studies have demonstrated that real
and hypothetical outcomes produce approximately the same
results (Johnson & Bickel, 2002; Lawyer, Schoepflin,
Green, & Lenks, 2011; Madden, Begotka, Raiff, &
Kastern, 2003). However, a similar correspondence between
hypothetical and real delayed social interactions has not
been established. An experiential discounting task for
delayed social interactions would provide interesting
insights into the relevance of the present findings. An inter-
esting model for such a task might involve the choice
between a single send/reply exchange on a computer-based
chat or waiting a delay for a series of exchanges (the number
of back-and-forth exchanges could be manipulated as an
independent variable).

Second, the data displayed a high level of between-
participants variability (see the interquartile ranges reported
in Tables 1 and 2), which may be a product of the novelty of
the social decision. While participants are familiar with
making decisions between monetary outcomes, as is typical
in a discounting task, it is less common to make explicit,
hypothetical decisions regarding social interaction. A sec-
ond possibility is that the variability is a product of qualita-
tive differences in the relationship between the participant
and the social target. While participants were given instruc-
tions as to what type of persons should be on their ranked

list, individual differences in the interpretation of these
instructions and in social skills/connections may have con-
tributed to the observed variability. These limitations do not
call into question the main conclusion of the present article,
but they do highlight the need for further research to better
understand the dimensions of discounting for delayed social
interactions.

Two major conclusions result from this successful
extension of the discounting methodology to the explo-
ration of social behavior: (1) The similarity in discount-
ing for social and nonsocial commodities suggests that a
single process may be involved in both social and non-
social decision-making (e.g., should I snack now or wait
for dinner? Or, should I text now or wait until I can talk
later?) and (2) the present findings suggest that future
studies and models of social behavior need to be sensi-
tive to the effect of temporal delay on the perceived
value of the social interaction. The continued exploration
of the role of temporal discounting in complex social
behavior provides a unique method by which to study
both the basic understanding of behavioral processes and
the development of models of social behavior.
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