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Abstract

In the standard economic account of consumer behavior the
cost of a purchase takes the form of a reduction in future
utility when expenditures that otherwise could have been
made are forgone. The reality of consumer hedonics is dif-
ferent. When people make purchases, they often experience
an immediate pain of paying, which can undermine the plea-
sure derived from consumption. The ticking of the taxi meter,
for example, reduces one’s pleasure from the ride. We pro-
pose a “double-entry” mental accounting theory that de-
scribes the nature of these reciprocal interactions between the
pleasure of consumption and the pain of paying and draws
out their implications for consumer behavior and hedonics.
A central assumption of the model, which we call prospective
accounting, is that consumption that has already been paid
for can be enjoyed as if it were free and that the pain asso-
ciated with payments made prior to consumption (but not
after) is buffered by thoughts of the benefits that the pay-
ments will finance. Another important concept is coupling,
which refers to the degree to which consumption calls to
mind thoughts of payment, and vice versa. Some financing
methods, such as credit cards, tend to weaken coupling,
whereas others, such as cash payment, produce tight
coupling.

Our model makes a variety of predictions that are at var-
iance with economic formulations. Contrary to the standard
prediction that people will finance purchases to minimize the
present value of payments, our model predicts strong debt
aversion—that they should prefer to prepay for consumption
or to get paid for work after it is performed. Such pay-before
sequences confer hedonic benefits because consumption can
be enjoyed without thinking about the need to pay for it in
the future. Likewise, when paying beforehand, the pain of
paying is mitigated by thoughts of future consumption bene-
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fits. Contrary to the economic prediction that consumers
should prefer to pay, at the margin, for what they consume,
our model predicts that consumers will find it less painful to
pay for, and hence will prefer, flat-rate pricing schemes such
as unlimited Internet access at a fixed monthly price, even if
it involves paying more for the same usage. Other predic-
tions concern spending patterns with cash, charge, or credit
cards, and preferences for the earmarking of purchases.

We test these predictions in a series of surveys and in a
conjoint-like analysis that pitted our double-entry mental ac-
counting model against a standard discounting formulation
and another benchmark that did not incorporate hedonic in-
teractions between consumption and payments. Our model
provides a better fit of the data for 60% of the subjects; the
discounting formulation provides a better fit for only 29% of
the subjects (even when allowing for positive and negative
discount rates).

The pain of paying, we argue, plays an important role in
consumer self-regulation, but is hedonically costly. From a
hedonic perspective the ideal situation is one in which pay-
ments are tightly coupled to consumption (so that paying
evokes thoughts about the benefits being financed) but con-
sumption is decoupled from payments (so that consumption
does not evoke thoughts about payment). From an efficiency
perspective, however, it is important for consumers to be
aware of what they are paying for consumption. This creates
a tension between hedonic efficiency and what we call deci-
sion efficiency. Various institutional arrangements, such as fi-
nancing of public parks through taxes or usage fees, play into
this tradeoff. A producer developing a pricing structure for
their product or service should be aware of these two con-
flicting objectives, and should try to devise a structure that
reconciles them.

(Mental Accounting; Framing; Consumer Choice)

0732-2399/98/1701/0004505.00
Copyright © 1998, Institute for Operations Research
and the Management Sciences



THE RED AND THE BLACK:
MENTAL ACCOUNTING OF SAVINGS AND DEBT

“Now you can call your loved ones and not think about how
much it costs.”
Billboard advertisement for long-distance telephone debit card

“Hotels are twice as good when you pay half as much.”
Web advertisement for discount hotel rates

1. Introduction
We start with a brief story:

Last year, just after his 25th college reunion, Jones bought a
slightly used red two-seater, financing the purchase with a
standard car loan. Although the car performed well enough,
he found that suitable driving occasions were less frequent
than he had anticipated, and that the thrill of recreating the
college years dissipated quickly. The monthly payments be-
came regular reminders of what was in truth a rather expen-
sive indulgence: It was hard to justify each bill with the plea-
sures of an occasional weekend drive. After a bout of
worrying and procrastination, he decided to pay off the entire
loan. Writing the check was painful but produced relief, and
restored some of the pleasures of driving. Now that he owned
the car, he was no longer concerned with driving a certain
amount each month, and let suitable occasions arise sponta-
neously. He even began to enjoy how the thing looked in the
driveway. . ..

In the traditional economic analysis of consumer
choice, consumers are assumed to finance expendi-
tures so as to minimize the present value of payments,
perhaps making allowance for liquidity and conven-
ience. The psychological reality of payment decisions
is more complicated, as suggested by our story. The
first and perhaps most obvious complication is that
debt is unpleasant. It feels good to be rid of debt, and
especially good to be rid of debt for a disappointing
purchase such as the underused sports car. The ratio-
nale for such a feeling is somewhat unclear, since pay-
ing off the loan doesn’t diminish the real opportunity
cost of purchasing the car: However he pays for the
car, Jones has less wealth, which will inevitably require
some sacrifice in future consumption.

Second, according to the economic view, the costs
and benefits of paying off the loan should be a purely
financial matter, involving interest rates, liquidity con-
cerns, and so on. In this example, however, a paper
transaction—drawing down other accounts to clear a
loan—changes Jones” enjoyment of the car, indicating
that consumption utility has been affected by the com-
position of assets on the balance sheet.
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Third, it is puzzling why Jones finds it painful to
dispose of the entire loan with a single payment if that
very action will bring relief. It is almost as if the dis-
content over the purchase is somehow collected and
discharged through the brief but painful action of writ-
ing the check.

The feelings described in this example illustrate a
systematic interference between the pleasures derived
from consumption and the magnitude and timing of
payments. Thinking about the cost of a purchase can
undermine the pleasure one derives from it. Thinking
about the benefits derived from a purchase can blunt
the pain of making payments. These two-way hedonic
interactions between payments and consumption fall
outside the scope of traditional economic models.
Nonetheless, they are important for understanding the
financial behavior of consumers.

Our objective in this paper is to provide a theoretical
account of these payment-consumption interactions
that can both explain the observed patterns of behavior
and give insights into designing payment mechanisms
for products or services. Building on an idea first pro-
posed by Richard Thaler (1980, 1985), we postulate that
people establish mental accounts that create symbolic
linkages between specific acts of consumption and spe-
cific payments. Acts of consumption and financial
transactions call mental accounts to mind, which gen-
erates pleasure or pain depending on whether the ac-
counts are in the red or in the black. For example, pay-
ing off the car in our story provides relief because it
puts the “car account” in the black, thus ensuring that
subsequent driving experiences are freed from
thoughts about payment.

Our model makes a variety of predictions that are at
variance with those of standard economic formula-
tions. Contrary to the traditional notion that consum-
ers prefer to consume now and spend later, our model
predicts strong debt aversion, which supports (in some
cases) a preference to pay for consumption in advance.
Contrary to notions of economic efficiency, which dic-
tate that consumers should pay for what they consume
at the margin, our model predicts a preference for flat-
rate pricing, such as unlimited Internet access at a fixed
monthly price, even if it involves paying more for the
same usage. Other predictions deal with differences in
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spending patterns with cash, charge, or credit pur-
chases, and with preferences for earmarking saving
and debt accounts to specific purchases.

2. Preferences for Prepayment
What would economic analysis have to say about
Jones’ dilemmas? In a simple treatment of the purchase
decision problem, the sports car purchase would be
represented by a sequence of dated utilities (benefits)
{11, b = 0}, and the loan by a sequence of dated pay-
ments (costs), {p., c = 0}.! The decision whether to pur-
chase the car would rest on whether the discounted
present value of the utility stream exceeded the dis-
counted present value of loan payments,
Buy if: >, o', — 4 > pp. > 0. 1)
b=0 c=0

The parameter J is the discount rate applicable to util-
ity from consumption, p is the discount rate that ap-
plies to delayed monetary outlays (0 < J, p = 1), and
4 is a Lagrange multiplier that, when the consumer
optimizes, is equal to the marginal utility of money.

Interpreted as a descriptive model, Equation (1)
makes a number of predictions about financing pref-
erences. First, consumers should prefer to make pay-
ments later rather than sooner, as later payments have
lower present value. Second, choice of financing (e.g.,
saving versus borrowing) should not be influenced by
the type of product being purchased but only by the
criterion of minimizing the second term in Equation
(1). Both predictions have surface plausibility, but one
can readily construct choice problems that reveal op-
posite intuitions. Consider Items 1A and 1B below. In
each case, a decision needs to be made whether to fi-
nance an expenditure sooner or later, e.g.:

Item 1A

Imagine that you are planning a one-week vacation to
the Caribbean, six months from now. The vacation will
cost $1,200. You have two options for financing the
vacation:

! For example, if Jones made two $200 payments prior to acquiring
the car, three payments of $200 while driving the car, and paid off
the car with a final payment of $15,000, then p =
{200,200,200,200,200,15K,0,0, . . .}, and if he derives one unit of utility
per month of car usage, then u = {0,0,1,1,1,1,1,1, ... ).

A. Six monthly payments of $200 each during the six
months before the vacation.

B. Six monthly payments of $200 each during the six
months beginning after you return.

When this question was posed to 91 visitors to the
Phipps Conservatory in Pittsburgh, 60% of respon-
dents opted for the earlier payments, despite an im-
plicit interest penalty of about $50 (results summarized
in Table 1).

The preference for prepaying does not hold for all
types of expenditures, however:

Item 1B
Imagine that, six months from now, you are planning
to purchase a clothes washer and dryer for your new
residence. The two machines together will cost $1,200.
You have two options for financing the washer/dryer:
A. Six monthly payments of $200 each during the six
months before the washer and dryer arrive.
B. Six monthly payments of $200 each during the six
months beginning after the washer and dryer arrive.

Here, 84% of subjects prefer to postpone payments un-
til the units arrive (Table 1). Such a reversal of prefer-
ence in choosing between financing options is a robust

Table 1 Percentage of Subjects Who Prefer to Prepay (ltem 1) or to

Delay a Salary Payment (ltem 2)

Between subjects
(first question

Within subjects only)
ltem % N % N
Prefer to prepay
1A Vacation 63 89 60 31
1B Washer-dryer 24 89 16 30
1C Misc. expenses 70" 89 67" 30
Prefer to delay salary
1D Work (brief) 60* 89 57 45
1E Work (long) 66 89 76* 46

Note: The order of questions was varied across subjects. The right side
of Table 1 reports only the choices of first encounter of a payment question
or a salary question (i.e., the data conform to a between-subjects design).
The left panel includes all responses.

*Significantly different from the percentages in 1B, p < .02.
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phenomenon, holding both between and within sub-
jects.2 It is also consistent with the findings of Hirst,
Joyce, and Schadewald (1992), who describe several
studies in which subjects show a preference for match-
ing the duration of a loan with the life of the durable.

Table 1 reports two other variations on this question,
designed to rule out two possible interpretations of
debt aversion. In Item 1C, the six payments of $200
were described as covering miscellaneous living ex-
penses for a brief and fully anticipated period of un-
employment. The fact that the majority of subjects still
prefer prepayment shows that the debt aversion is not
restricted to the category of luxury purchases, such as
the vacation in 1A. In Items 1D and 1E, the six $200
transactions were described as salary receipts for an
“intensive weekend of work” (Item 1D) or “a few
hours of work each weekend for the next six months”
(Item 1E). The receipts could be collected before doing
the work or afterwards. In both cases, the majority of
subjects declined advance payment. This shows that
the preferences in 1A and 1C are not caused by a sim-
ple desire to expedite financial transactions, whether
payments or receipts.

Taken together, the majority choices in Table 1 re-
veal a form of debt aversion, where debt is construed
as either consuming something before paying for it or
getting advance payment for future work. Such pref-
erences are consistent with our own earlier research
(Loewenstein and Prelec 1993), which showed that
people generally like sequences of events that improve
over time and dislike sequences that deteriorate (see
also Hsee and Abelson 1991; Kahneman et al. 1993;
Loewenstein 1987).

Two distinct motives might incline a person to pre-
pay for a product. One might hope to enjoy it unen-
cumbered by payment concerns, or, alternatively, one
might want to avoid the unpleasant experience of pay-
ing for consumption that has already been enjoyed.
When we probe our subjects’ intuitions on this matter
we find that both motives are recognized, but their
force varies according to the nature of the product. In
a different survey we asked 60 visitors to the botanical

* Forty-three percent of subjects preferred the early vacation and late
washer/dryer payments; 3% displayed the opposite pattern.
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gardens to consider two men who had financed a pur-
chase (a one-week cruise in the Bahamas or a washer-
dryer combination package) either with six monthly
prepayments (Mr. A) or six payments beginning after
the purchase (Mr. B). Subjects judged which of the two
persons felt better when making the payments, and
which felt better while consuming the good or service,
in the case of each purchase. There was also an indif-
ference option.

The evaluations in 2A (see Table 2) demonstrate that
the attractiveness of vacation prepayment is derived
from the consumption experience: People think that a
prepaid vacation is more pleasurable than one that
must be financed after returning. The washer-dryer
unit (2B) yields no significant hedonic differentials,
which means that the financial advantages of later pay-
ments can become decisive. Apparently, people are
able to distinguish between the hedonic impact of pay-
ments on consumption and of consumption on pay-
ments, and these impacts are not exactly symmetric.’
The theory that we develop will therefore have to ac-
commodate both the impact of payment on consump-
tion and the reciprocal impact of consumption on
payment.

Table 2 Hedonic Evaluation of Paying for Products Before or
Afterward
Payments Consumption
2A Vacation —.26 -.79*
(.21) (12)
2B Washer-Dryer 19 -.19
(:21) (19)

Note: The answers were encoded — 1 (prepayment better), 0 (no differ-
ence), +1 (postpayment better). Hence, negative means indicate paying
early is better. n = 19-21 in all cells.

*Significantly different from zero, p < .05

* Leaving out the indifference option produces more pronounced
preferences for prepayment and more symmetric attitudes toward
payments and consumption. In a different survey of 60 visitors to
the Phipps Conservatory, a large majority (92%) judged that they
would enjoy a Caribbean vacation more if the vacation was prepaid,
and an almost as large majority (82%) judged that making the pay-
ments would also be less unpleasant if done before leaving.
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3. A “Double-Entry” Mental
Accounting Theory

The purpose of these examples has been to reinforce
the intuition that thoughts of payment can undermine
the pleasures of consumption and, conversely, that the
pain of making payments can be buffered by thoughts
of the benefits that these payments finance. We will
now introduce a “double-entry” mental accounting
theory, in which one set of entries records the “net”
utility derived from consumption after subtracting the
disutility of associated payments, and the other set re-
cords the “net” disutility of payments after subtracting
the utility of associated consumption.

Each time a consumer engages in an episode of con-
sumption, we assume she asks herself: “How much is
this pleasure costing me?” The answer to this question
is the imputed cost of consumption. This imputed cost
is “real” in the sense that it actually detracts from con-
sumption pleasure. For some types of purchases, these
costs may be highly salient, while for others they may
only dimly impinge on consciousness.

Figure 1 illustrates the notion of imputed cost with
the example of a consumer who finances a one-week
vacation with six monthly payments, three before the
vacation and three after. The six downward arrows
represent the six payments and the upward facing bar
represents the utility derived from the vacation. If the
vacation were free, then the consumer’s enjoyment of
the vacation would equal the full size of the bar. How-
ever, thinking about the costs reduces the quality of

Figure 1
Cost

U. = experience
utility of a free
(costless) vacation

the vacation experience. The top section of the bar rep-
resents the “utility lost” from the imputed vacation
cost. The bottom section of the bar represents the util-
ity that remains after subtracting imputed cost, which
is the actual, or “experienced,” utility derived from the
vacation (Kahneman and Varey 1991).

In formal terms, experienced utility is the utility of
consumption when free (u1,) minus the imputed cost
(pp) multiplied by a payment/utility conversion pa-
rameter, Ai:

u, — ;.ﬁ;,. (Za)

Like the Lagrange multiplier in the conventional for-
mulation (Equation (1)), 4 here reflects the marginal
utility of money, which in turn depends on an individ-
ual’s financial situation. For example, a major eco-
nomic loss would increase A, which would diminish
subsequent utility from consumption.

The critical difference between Ap from Equation (1)
and Ap is that the former is a decision criterion while
the latter is the actual psychological burden of pay-
ment. In the standard formulation, the consumer
should buy if u — Ap > 0. Provided he does buy, and
barring any miscalculation about the quality of the
product, his enjoyment of consumption will equal u.
The cost—in utility terms—of the purchase is only re-
alized in the future, when some other bit of consump-
tion is canceled. In our model, however, the utility of
consumption is actually reduced by its imputed cost,
/p; “net experienced utility” is equal to u — Ap.

The other half of the accounting system records the

Net Experience Utility Expressed as a Difference Between the Utility of a Costless (Free) Vacation and the Imputed

App = experience utility lost
because of imputed cost

Uc - APp = net experience utility
of the vacation
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disutility of making payments. Just as utility from con-
sumption is undermined by the disutility of making
payments, the disutility of making payments is buf-
fered by the imputed benefit derived from each pay-
ment. In this case, the experienced disutility of making
payment (p.) equals the disutility of the payment if
there were no associated benefits — Ap,, compensated
by the imputed benefits of this particular payment
(@):*

i, — ip.. (2b)

The consumer’s mental accounting rules determine
how these imputed costs and benefits depend on the
magnitude and timing of consumption.

3.1. The Purchase Criterion

The decision whether to purchase a product will de-
pend on the anticipated sequence of net consumption
and payment utilities, as defined by Equations (2a) and
(2b). We assume that future net utilities are discounted
according to some time discount function, which is
possibly but not necessarily exponential. In the case of
exponential (i.e., compound) discounting, the time dis-
count factors would be given by: 6, = 6%, and p. = p°.
We assume also that consumers are loss averse with re-
spect to individual consumption and payment events,
so that events that have negative net utility are given
disproportionate weight at the moment of choice
(Tversky and Kahneman 1992). Loss aversion is cap-
tured by a parameter, 4, 0 =< u =< 1, which creates a
gap between the decision weights of positive and neg-
ative experiences:’

* The term (1, — /p,) may be compared to Thaler’s (1985) “acquisi-
tion utility,” which is a function of the difference between the “value
equivalent” for the purchased product and the actual price paid (p,).
Because 1./ is a sort of money equivalent of the benefits imputed
to payment p,, the term (i, — Ap.) = i(d./A — p,) resembles acqui-
sition utility, at least in the special case when the purchase is made
with a single payment and the benefits imputed to that payment
equal the full utility of the product, # = u. In Thaler’s theory, ac-
quisition utility is one of the two components of the utility of a pur-
chase, the other component being “transactions utility,” which is
driven by a comparison of actual price paid with a fair or “reference”
price.

® The loss-averse weights in Equation (3) can be derived from a pen-
alty function on absolute deviations from zero, f(x) = x — ulxI,
applied to the terms x = (u — /p), and x = (I — Jp). The impact of
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Loss-averse decision weights:

{(1 - u)
1+ w

iftu, — Ap, =0, 0r: i, — 2p. =0,
if: U, — /Nuﬁb < O, or: ﬁc - )vpc < 0.

3)

These two assumptions, loss aversion and discounting,
combine to give a decision criterion:

Buy if: >, (1 = w)d,(u, — ipy)
b=0

+ E 1+ ,u)pc(ﬁc -

c=0

ip) > 0. 4)

To briefly review the model: Each term in the Sum-
mation (4) refers to an anticipated experience.® The ex-
perience has a focal event, either consumption or pay-
ment, and a hedonic evaluation. Experiences that are
further away from the decision point are discounted
(@, p < 1), as are positive, relative to negative, experi-
ences (u > 0). When there is no loss aversion (u = 0),
no mental accounting (f = i = 0), and discounting is
exponential, then we are left with the net present value
purchase criterion, Equation (1).

3.2. Imputed Costs and Benefits

So far we have said nothing about the mental account-
ing terms, which are at the heart of the model. When
both consumption and payment are brief and simul-
taneous—e.g., when we pay $75 for a restaurant din-
ner—then consumption (i.e., of the dinner) is the only
benefit that could be imputed to the payment, and the
payment (i.e., the $75) is the only cost that could be
imputed to consumption. Few important purchases
are this straightforward. What happens in more com-
plex situations, when there are multiple payments and
when the purchase benefits extend over time? In the
car example, the imputed costs of a weekend drive
may depend on any and all costs associated with car
ownership: loan payments, operating costs, insurance,

loss aversion, holding all else equal, is to increase the attractiveness
of consumption-payment schedules for which imputed costs match
the utility stream, and for which the imputed benefits match the
payment stream. Schedules where the temporal payments profile
tracks the temporal consumption profile will generally exhibit this
kind of matching.

® In practice, actual experienced utility may deviate from anticipated

(i.e., predicted) utility in systematic ways (Loewenstein and Schkade
forthcoming).



