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Abstract

Social discounting researchers have repeatedly shown that individuals discount sharing the amount of a monetary reward
as a function of social distance, and that increasing the available monetary reward decreases sharing. However, no previous
study has tested whether sharing nonmonetary commodities are discounted as a function of social distance. The current
study tested whether sharing personal information would be discounted similarly to monetary rewards, as well as whether
a magnitude effect occurred at a relatively small magnitude difference with 96 university students. A within-participant
procedure showed that sharing personal information was discounted as a function of social distance, albeit with a steeper
discounting rate relative to both monetary reward magnitudes. However, there was no significant association between per-
sonal information discounting rates and monetary discounting rates at either magnitude, suggesting that participants treated
each commodity differently (i.e., commodity effect). Replicating previous non-U.S. samples, discounting rates for both
monetary reward magnitudes were significantly positively associated with each other and showed a significant magnitude
effect, with participants showing significantly steeper discounting rates for the relatively larger monetary rewards. The
results for sharing personal information are important because many scams now target personal information in addition to
money. Future research should examine what type of personal information is most likely to be shared as a function of social
distance, and whether those participants who choose to share more personal information also are at greater risk for scams
targeting personal information.
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Introduction researchers have consistently shown that sharing money

decreases hyperbolically as a function of increasing social

Sharing is an important aspect of being human. We can
survive and thrive due to our capacity to both cooperate
and share with each other (Matsumoto & Juang, 2017). One
research area on sharing, social discounting, has focused
on with whom and how much we share as social distance
increases (Buddiga & Locey, 2021; Jones & Rachlin, 2006).
In a typical social discounting task, individuals are asked to
either keep a larger amount of money for themselves (e.g.,
$155), or evenly split a smaller amount with another person
at a given social distance (e.g., $75 for yourself and $75
for the other person). Social distance is how close we psy-
chologically feel to another individual. Social discounting
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distance for individuals from many different cultures (Stegall
et al., 2019). That is, we share a lot with the people we
are closest to, but much less as social distance increases.
In addition, the amount available to be shared systemati-
cally influences how much is shared; as amount magnitude
increases, less is shared (Osinksi, 2010; Rachlin & Jones,
2008; Romanowich & Igaki, 2017).

However, sharing is not always beneficial. Criminals now
target individuals through scams, either online (Martens
et al., 2019) or over the phone. In addition to money, scams
can use our propensity to share personal information with
another individual (e.g., bank account number, passwords),
that can then be used to extract more money by the scammer
either directly, or through a third party (Rosoff & Pontell,
2011). For example, a popular phone-based scam in Japan
(ore ore sagi) involves pretending to be a close relative in
trouble (e.g., from a traffic accident) who requests cash or
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access to bank information immediately (Brasor, 2019).
Although no research connecting social discounting and
scams currently exists, previous social discounting research
suggests that imitating someone at a close social distance to
the caller would increase the probability that the scam will
be successful for “sharing” money.

But what about personal information that can be used to
access bank accounts or sold to third parties? Perhaps indi-
viduals are more hesitant to share this information, relative
to money. However, no previous social discounting study has
measured whether anything other than money is shared as
a function of social distance. Delay discounting, a putative
measure for impulsivity also shows a hyperbolic discounting
function whereby commodity value decreases as a function
of time (Mazur, 1987). Unlike social discounting, there is
a large literature showing that different commodities show
different discounting properties (Weatherly et al., 2010).
For example, Charlton and Fantino (2008) showed that
metabolic processing could profitably discriminate between
delay discounting rate differences across food, money, music
access, video access, and book access. In this case, commod-
ities that serve a direct metabolic function (e.g., food) were
discounted at higher rates (i.e., lose value quicker), relative
to those less related to metabolism. A recent meta-analysis
demonstrated that this commodity effect phenomenon was
highly reliable for delay discounting, and that even when
discounting for nonmonetary commodities was steeper than
monetary commodities, there was a significant relationship
between commodities (Odum et al., 2020). That is, indi-
viduals that steeply discounted nonmonetary commodities
were more likely to also steeply discount money. However,
because there is currently no research on whether social
discounting shows a commodity effect, the first aim was to
determine whether individuals also share personal informa-
tion like hypothetical money as social distance increases.

Our second aim was to replicate the magnitude effect
previously described using a within-participant proce-
dure with participants from the United States. Rachlin and
Jones (2008) first reported decreasing sharing as a function
of increasing hypothetical money using three magnitudes
($7.50, $75, and $75,000) and four social distances (1, 10,
50, and 100) in a between-participants design with U.S.
participants.! Osinksi (2010) replicated this result using
a within-participant procedure with two magnitudes (Pol-
ish zlotny [PLN] 494 and 49,400; ~ US $225 and $22,500)
and two social distances (close and distant) with Polish

! Rachlin and Jones (2008) tested whether the slope of the discount-
ing rates across the three magnitudes was different from zero, which
it was. However, there was no follow-up statistical test between indi-
vidual magnitudes (e.g., $7.50 vs. $75) to determine which magni-
tudes were different. Thus, it is unknown if there was a magnitude
effect at smaller magnitudes.
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participants. However, Romanowich and Igaki (2017) only
replicated this social discounting magnitude effect with Jap-
anese participants, but not with participants from the United
States. In this between-participant design, two magnitudes
were used ($75 and $750) with seven social distances (1, 2,
5, 10, 20, 50, and 100) for both U.S. and Japanese partici-
pants (U.S. dollars converted to Japanese yen). Thus, except
for Japanese participants, social discounting magnitude
effects (e.g., less sharing as magnitude increases) have only
been observed with large magnitude shifts (100x or more).
U.S. participants may only show a social discounting magni-
tude effect with a large magnitude shift. A within-participant
design, where each participant experiences each magnitude
level, has increased statistical power, and increased external
validity for economic choices (Charness et al., 2012) when
testing whether U.S. participants are sensitive to smaller
magnitude shifts (10x).

In the current study, participants completed three social
discounting tasks (one for personal information; two mon-
etary magnitudes) to determine (1) whether individuals dis-
count personal information as a function of social distance,
and (2) whether a social discounting magnitude effect exists
for U.S. participants at smaller magnitude differences. Con-
sistent with delay discounting research (i.e., Odum et al.,
2020), we hypothesized that individuals would discount both
hypothetical money and personal information in a similar
way. That is, there would be a significant correlation between
social discounting rates for personal information and money.
Although only one previous study has explicitly examined
the magnitude effect at smaller magnitude differences with
U.S. participants (Romanowich & Igaki, 2017) with nega-
tive results, we hypothesized that there would be a social
discounting magnitude effect at a small magnitude difference
based on previous studies generally showing this effect. In
this case, the social discounting magnitude effect is where
individuals share less as monetary magnitude increases.

Methods
Participants and Procedure

Ninety-six undergraduate students at a small private uni-
versity in the northwestern United States who were at least
18 years old and enrolled in an introduction to psychology
course during the fall 2020 semester were enrolled in the
current study. Participants were recruited through a closed
internet-based participant pool and earned 30 min toward
their compulsory experimental research requirement. Insti-
tutional review board (IRB) approval was granted before
participant solicitation and data collection. All participants
consented to the study protocol before study initiation.
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All participants completed four measures in the follow-
ing order: two monetary social discounting questionnaires
(standard and large magnitude), a personal information
social discounting task, and a demographic questionnaire.
Monetary social discounting magnitude order was rand-
omized between participants. All measures were adminis-
tered online via the Qualtrics questionnaire platform. Par-
ticipants completed all measures at their leisure on their
personal device (computer or smartphone) within a 48-hr
period of signing up for the experiment.

Measures
Monetary Social Discounting Tasks

Similar to Jones and Rachlin (2006), participants were asked
to imagine (but not write down) a list of 100 people closest
to them in the world. Participants were then asked to make
choices between a hypothetical monetary amount to keep
for themselves (e.g., $155 for standard magnitude; $1,550
for large magnitude), and a hypothetical monetary amount
to split evenly between themselves and the other person at a
given social distance (e.g., $75 for each person in standard
magnitude; $750 for large magnitude). Social discounting
was assessed at seven social distances in ascending order
for each magnitude: 1, 2, 5, 10, 20, 50, and 100. Up to nine
choices were made at each social distance for each magni-
tude. Choices at each social distance began with the larg-
est hypothetical amount for the participant = $155 ($1,550
large magnitude) alone and decreased by $10 ($100) for
each nonsharing choice to a minimum of $75 ($750). The
alternative sharing choice was constant at $75 ($750) for
each person. The point at which a participant switched from
choosing the nonsharing choice to the sharing choice ended
all choices for that given social distance and was considered
the indifference point. To equate total social discounting task
time across participants, a 2-s delay was instituted for each
nonsharing choice that was skipped by choosing the shar-
ing choice. For example, if a participant chose the sharing
choice ($75 for both) versus keeping $125 (and had already
chose keeping $135, $145, and $155 alone), there would
be a 10-s delay (five skipped choices at 2 s each) before the
participant could make choices at the next social distance. In
this case, the indifference point for that social distance would
be $55, because the participant gave up $125 to receive $75
($125-$75 = $50) and allocate $75 to the other person, but
not $135 ($135-$75 = $60). Thus, the mean ($50+$60/2)
was an indifference point equal to $55.

Personal Information Social Discounting Task

Discounting rates for personal information were measured
similarly to social discounting. Participants were asked to

imagine a list of 50 people closest to them. Participants
were then asked to make choices between sharing a certain
percentage (e.g., 100%) of their personal information with
the person at a given social distance, or sharing less than
that percentage (e.g., < 100%) of their personal informa-
tion. Personal information was specified as “passwords, PIN
number, and/or sensitive health information” at the begin-
ning of each social distance (six times total). For each “less
than a certain percentage” choice, the next choice decreased
by 10% for personal information shared down to 0% (“‘Share
none of my personal information with person x on the list”).
Thus, participants specified how much personal information
they were willing to share with 10 choices in 10% intervals
between 100%—0% for the six social distances (1, 2, 5, 10,
20, and 50), akin to a Guttman scale (Coombs et al., 1978).
Like the social discounting task, total time engaged in the
personal information discounting task was controlled with
a 2-s delay for each “less than” choice that was skipped by
choosing a specific percentage. Social discounting for per-
sonal information was only measured up to social distance
50 because this was the first attempt to measure this com-
modity for social discounting, and discounting could not be
assumed. It also decreased the overall length and redundancy
of the procedure for a within-participant procedure (e.g.,
Rachlin & Jones, 2008).

Demographic Questionnaire

After completing all three discounting measures, partici-
pants self-reported demographic measures such as age,
height, weight, gender, ethnicity, income, and licit/illicit
drug use. Demographic questions were always presented in
the same order.

Analyses

Data fidelity were assessed in two steps for monetary
and personal information social discounting tasks. Step
1 included eliminating participants that took too long to
complete all three measures (i.e., univariate time outli-
ers via Grubbs’ test; Grubbs, 1969), and Step 2 included
identifying participants who either did not discount, or
discounted nonsystemically (Johnson & Bickel, 2008).
Nondiscounters were excluded because their choices
showed insensitivity to changing social distances, whereas
nonsystematic discounters were excluded because their
choices indicated poor stimulus control. Examples of a
participants that met the Step 2 exclusion criteria would
be someone who always (or never) shared at each social
distance, or someone whose indifference point at social
distance #1 was $80 (only shared), $50 at social distance
#2, and $80 once again at social distance #5. One partici-
pant was a time outlier, and 23 participants either did not
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Table 1 Demographic
Information for Participants

Analyzed Sample

Based on Exclusion Criteria Full Sample Money Personal Information
n= 96 72 88
Mean (SD):
Age 18.5 (0.9) 18.5 (0.9) 18.5 (0.9)
Height (inches) 67.3 (4.8) 66.9 (4.2) 67.1 (4.2)
Weight (pounds) 146.3 (31.0) 143.4 (27.9) 147.1 (31.3)
%:
Female 71.9 75.0 72.7
Non-White 28.1 30.6 27.3
Income < $25,000/year 28.1 26.4 28.4
Drink Alcohol 41.7 45.8 443
Use Marijuana 18.8 19.4 19.3
Mean s-value (median)/VAC*:
Standard Magnitude $ 0.49 (0.04)/0.71 0.28 (0.03)/0.74 0.52(0.03)/0.72
Large Magnitude $ 0.68 (0.04)/0.73 0.50 (0.05)/0.74 0.72 (0.05)/0.73
Personal Information 0.27 (0.09) / 0.82 0.27 (0.11)/0.83 0.29 (0.10)/ 0.84

*s-values & VAC could only be calculated for participants that discounted

discount hypothetical money as a function of social dis-
tance, or increased the amount shared by more than 20%
from the previous social distance on at least one occasion,
for either the standard or large magnitude social discount-
ing task. Thus, 72 participants’ data were analyzable for
the monetary social discounting tasks. For personal infor-
mation social discounting, seven participants either did
not discount personal information as a function of social
distance, or increased the amount shared by more than
20% from the previous social distance on at least one occa-
sion. Thus, 88 participants’ data were analyzable for the
personal information discounting task. Sixty-four partici-
pants completed all three discounting tasks successfully.

Discounting rates were calculated using a hyperbolic
function (Jones & Rachlin, 2006):

v=_U
(1 + sN)

where V is the subjective value for the commodity, U is the
objective unshared commodity at social distance = 0, and
N is the social distance between the participant and indi-
vidual with whom the sharing could occur. The s parameter
is a constant representing social distance sensitivity, where
larger s-values indicate less sharing (i.e., more selfishness)
as social distance increases. Discounting rates and variance
accounted for (VAC) for each participant were estimated
using nonlinear regression fit to the above hyperbolic func-
tion (Reed et al., 2012) using Microsoft Excel, 2019 version.

To test whether individuals also share personal informa-
tion like hypothetical money as social distance increases,
Pearson product-moment correlation coefficients were
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calculated between s-values for both hypothetical mon-
etary magnitudes and personal information. In addition, a
repeated measure ANOVA was performed with s-values
being the repeated measure. Follow-up dependent z-tests
were conducted to determine significant differences
between s-values. The follow-up dependent z-tests also
tested any potential magnitude effect (i.e., Hypothesis 2)
more directly.

Results

Descriptive demographic information is shown in Table 1
as a function of exclusion criteria. Participants were mostly
white females with incomes > $25,000/year. Fewer than half
of the participants reported drinking alcohol, and between
18.8%—19.4% reported current marijuana use depending on
the analyzed sample. Demographic data did not significantly
change as a function of exclusion criteria for either monetary
or personal information social discounting. Kolmogorov-
Smirnov normality tests showed that s-values were not nor-
mally distributed for any social discounting tasks (all D’s
> 0.37; p’s < 0.001; see also Table 1 means vs. medians).
However, a logarithmic transformation (base 10) resulted in
normally distributed values in all cases (all D’s < 0.12; p’s >
0.1). Thus, logarithmically transformed s-values were used
in all subsequent analyses.

The log s-values for the standard and large magni-
tude monetary discounting were significantly positively
correlated, r(62) = 0.68, p < 0.001. However, personal
information log s-values were not significantly positively
correlated to either the standard magnitude monetary log
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Table 2. Pearson Correlatioin Social Distance
Coefficients (r) at each Social
Distance between Tasks 1 2 5 10 20 50 100
PI & SM 0.078 0.100 0.208 0.298 0.373 0.304
PI & LM 0.143 0.256 0.175 0.309 0.282 0.121
SM & LM 0.299 0.474 0.536 0.638 0.612 0.687 0.758

PI = Personal Information
SM = Standard Magnitude Money
LM = Large Magnitude Money

s-values (r(62) = 0.23, p = 0.06) or large magnitude log
s-values (r(62) = 0.22, p = 0.08). Because there were an
unequal number of social distances between the personal
information and monetary social discounting tasks, cor-
relations at each social distance between tasks were also
calculated. Table 2 shows those correlation coefficients. In
general, correlation coefficients increased between meas-
ures as social distance increased, except for correlations
between personal information and large magnitude social
discounting. It should be noted that the largest correlation
coefficients were found between the standard and large
magnitude social discounting, with all but one correla-
tion coefficient > 0.45. On the other hand, no correlation
coefficient between personal information social discount-
ing and social discounting for monetary rewards was >
0.38. Table 1 shows that mean variance accounted for
(VAC) when Equation 1 was fit to each participant’s data
was moderate (> 0.70) for the two hypothetical monetary
social discounting tasks, and good (> 0.80) for the per-
sonal information discounting tasks. VAC was normally
distributed across participants, as mean VAC approxi-
mated median VAC.

Figure 1 shows the mean percentage shared for each
commodity, along with best-fit hyperbolic curves for each
commodity, based on Equation 1. Means are based on all
analyzable participants for each commodity, which are dif-
ferent between commodities (see Analyses section). Mean
and median s-values are shown in Table 1. The figure shows
that both magnitudes for hypothetical money and personal
information approximated hyperbolic discounting. Personal
information showed the steepest discounting as a function
of social distance, whereas discounting for the large magni-
tude money was steeper than that for the standard magnitude
money. A repeated measure ANOVA showed a statistically
significant difference between log s-values for the 64 partici-
pants that completed all three discounting measures, F(62) =
11.22, p < 0.001. Follow-up #-tests for log s-values showed
a magnitude effect where log s-values for the standard mag-
nitude were significantly smaller than the large magnitude
1(62) = 2.23, p = 0.03, d = 0.28. Likewise, personal infor-
mation log s-values were significantly larger than both the
standard magnitude (1[62] = 4.26, p < 0.001, d = 0.53) and

large magnitude log s-values (#[62] = 2.71, p < 0.01,d =
0.34).

Discussion

Previous social discounting studies have only focused on
money as the sharable commodity, showing that the amount
shared decreases hyperbolically as a function of social dis-
tance (Jones & Rachlin, 2006). The current study showed
that the percentage of personal information shared also
decreases hyperbolically as a function of social distance,
albeit at a quicker rate (see Figure 1). However, there were
no significant correlations between sharing rates for hypo-
thetical money and personal information. This suggests that
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Figure 1 Mean Percent of Each Hypothetical Commodity Shared as
a Function of Social Distance. Note. Standard magnitude ($80) hypo-
thetical money, large magnitude ($800) hypothetical money, and per-
sonal information are represented by filled circles, open circles, and
grey triangles, respectively. Vertical error bars represent the standard
error of the mean. Black, dashed, and grey lines represent best-fit
lines for standard magnitude, large magnitude, and personal informa-
tion, respectively. Best fit lines are based on Equation 1 using mean
indifference points.
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social discounting rates for money are relatively independ-
ent from those for personal information, like previous delay
discounting commodity effects (Charlton & Fantino, 2008;
Weatherly et al., 2010). A social discounting magnitude
effect was also shown using a within-participant design and
U.S. participants, replicating studies that have shown this
effect with larger magnitude differences in different coun-
tries (Osinksi, 2010; Rachlin & Jones, 2008; Romanowich
& Igaki, 2017).

Participants shared personal information as a function
of social distance in a hyperbolic manner consistent with
previous social and delay discounting studies for hypotheti-
cal monetary rewards. However, there were two differences
for sharing personal information relative to money. First,
personal information discounting rates were significantly
steeper than both monetary magnitudes. For example, Fig-
ure 1 shows that at social distance 5 the mean percentage
shared was 65% for personal information, compared to 82%
and 78% for the standard and large monetary tasks (median
percentage showed the same pattern; 70% for personal infor-
mation vs. 100% for both monetary tasks). This suggests
that participants were more cautious with sharing personal
information, relative to money, even at close social dis-
tances. Consistent with the magnitude effect, another way
to interpret this finding is that personal information is more
valuable than money for most participants, which results
in less sharing. Second, VAC was larger for sharing per-
sonal information, relative to both money magnitudes (see
Table 1). All but eight (8.3% total sample) participants sys-
tematically discounted personal information as a function of
social distance, and only two participants did not discount
sharing personal information (one shared at all social dis-
tances; one never shared). By contrast, 24 (25% total sample)
different individuals either did not systematically discount-
ing sharing monetary rewards or did not discount sharing
monetary rewards (only sharing at all social distances). This
percentage for nonsystematic/nondiscounters is similar to
previous hypothetical monetary social discounting studies
(i.e., Romanowich et al., 2021). Taken together, this suggests
that, in general, participants were more sensitive to sharing
personal information as a function of social distance, relative
to sharing money.

Participants also showed a magnitude effect, whereby less
sharing for monetary rewards occurred when reward magni-
tude increased. One previous study using relatively smaller
magnitude differences (10x) found a magnitude effect for
Japanese participants, but not U.S. participants (Romanow-
ich & Igaki, 2017). Previous studies using larger magnitudes
(100x and more) have reported a magnitude effect for social
discounting (Osinksi, 2010; Rachlin & Jones, 2008). Unlike
the study by Romanowich and Igaki (2017) the current study
used a within-participant design, which increased statisti-
cal power (Charness et al., 2012). Even so, the effect size
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for the current magnitude difference was relatively small
(d = 0.28). Thus, it is less surprising that Romanowich and
Igaki (2017) only found a magnitude effect for the Japanese
sample, which contained 79 more participants than the U.S.
sample. A within-participant design also adds to the exter-
nal validity for sharing as a function of magnitude. That is,
individuals are likely to make many choices throughout their
life about whether to share or not for various monetary mag-
nitudes. Future social discounting magnitude effect studies
could profitably focus on parametrically assessing the point
at which the magnitude effect disappears using within-par-
ticipant designs. That is, at what point is the magnitude dif-
ference too small to emit a sharing difference.

The results for the personal information social discount-
ing task provide evidence for individuals involved in scams
to mimic individuals at closer social distances. Whereas the
propensity to share money is still high (68%—-70%) at social
distance 10, on average less than 50% of personal informa-
tion was shared at social distance 10 (see Figure 1). Thus,
depending on what commodity the scammer is trying to
steal, different social distances ranges may yield different
success rates. However, this assumes that the person being
scammed believes that they are being contacted by someone
at a close social distance. It is plausible that discriminating
between the real individual and the scammer at close social
distances (1 or 2) will be easier. However, this hypothesis
has not yet been tested. Future personal information social
discounting research should focus on this as well as whether
those individuals who are more likely to share personal
information are also more likely to be the victim of a scam
involving personal information. This would test whether
personal information social discounting also has predictive
validity. Delay discounting has shown significant associa-
tions between discounting rates and actual health behaviors
(e.g., substance use disorders; MacKillop et al., 2011), as
have social discounting studies (e.g., texting while driving;
Romanowich et al., 2021). More domain-specific discount-
ing tasks are likely to show stronger associations with these
behaviors in the same domain (Lawyer & Schoepflin, 2013),
and vice versa.

The current study has some limitations that should be
considered. First, the monetary and personal information
social discounting tasks were not symmetrical. The per-
sonal information social discounting task did not include
social distance 100 and was based on a percentage of shar-
able information, rather than an absolute amount. It is
unknown whether framing personal information as a per-
centage instead of an absolute amount caused the signifi-
cantly steeper discounting rate observed for sharing personal
information. However, hyperbolic discounting was still
approximated in all cases, suggesting that both approaches
(percentage and absolute amount) are valid ways to assess
social discounting. In addition, previous studies assessing
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magnitude effects have used fewer social distances, with
similar results (Rachlin & Jones, 2008). Future studies
should test whether discounting rates systematically change
as a function of how the sharable commodity is described
(percentage or absolute amount). Second, and related to the
first limitation, the personal information social discount-
ing task may be more similar to a social discounting task
where the person sharing can keep either everything or noth-
ing (i.e., altruism; Rachlin & Jones, 2008). It is currently
unknown how similar the altruism social discounting task
is to the social discounting task for monetary rewards used
in the current study. If there is little relationship between
those two social discounting tasks for monetary rewards, this
may explain the lack of a correlation between the personal
information social discounting task and the social discount-
ing tasks for monetary rewards outside of any commodity
effect. Lastly, both commodities were hypothetical. Previous
social discounting studies have shown that social discount-
ing rates are comparable for hypothetical and real money
(Locey et al., 2011). Differences between hypothetical and
real personal information should also be tested, because this
is critical for assessing whether individuals that share more
personal information during a social discounting task will
also be more susceptible to scams seeking sensitive personal
information.

Conclusion

The current study is the first to show that sharing a non-
monetary commodity decreases hyperbolically as a function
of social distance. In this case, sharing personal informa-
tion exhibited similar discounting properties to monetary
rewards. In addition, a magnitude effect was observed at a
relatively small magnitude difference using a within-partic-
ipant design for the first time with U.S. participants. Given
that most participants were still willing to share some per-
sonal information with individuals at social distances > 5,
future research should examine what type of personal infor-
mation is most likely to be shared, and whether those partici-
pants who choose to share more personal information also
are at greater risk for scams targeting personal information.
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