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The Pleasures and Pains of Information

George Loewenstein
(Science 312, 704, 2006)

Information serves not only as an input into decision-making"
but is a source of pleasure and pain i its own right?. This has diverse

consequences for human decision-making.

In 1961, economist and Nobel Laureate’ George Stigler* (1] initiated the “eco-
nomics of information®” when he relaxed an assumption that had dominated eco-
nomics until that point. Rather than assume that people are fully knowledgeable
of relevant information when it comes to making a decision, he allowed for the
possibility that people might lack information and be motivated to acquire it. As
Stigler noted when he accepted the 1982 Nobel Prize, “The proposal to study the
economics of information was promptly and widely accepted, and without even a
respectable minimum of controversy®. Within a decade and a half, the literature had
become so extensive and the theorists working in the field so prominent, that the
subject was given 4 separate classification” in the Index of Economic Articles.”
‘Stigler acknowledged that “The absence of controversy certainly was no tribute to
the definitiveness of my exposition.” Rather, “All I had done was to open a door
to a room that contained many fascinating and important problems” [2].

Relaxing the assumption of perfect information® did, indeed, open new doors
for economists. Yet the economics of information that emerged from Stigler’s
seminal contribution'™embraced its own set of'! strong assumptions about how
people deal with the information they acquire. Although these assumptions have
proven their value, forming the basis for tractable models that generate testable,
often valid, predictions of decision-making and market outcomes', several of the
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new assumptions are as patently unrealistic as the original assumption of perfect
information. Much as the allowance for imperfect information initiated « rich
vein of'* new work, relaxing some of the assumptions that took its place has the
potential to help resolve important puzzles for economics. These include inconsis-
tencies' in the apparent degree to which people take account of the future, and the
human tendency to avoid information in certain situations or fail to draw seem-
ingly obvious conclusions from the information one receives.

One tenet" of the economics of information that may be ripe for's modifica-
tion is the assumption that information is not valued in its own right, but only
insofar as it informs decision making and enables decision-makers to secure desired
outcomes. Berns et al. [3] challenge this assumption by showing that people not
only dislike experiencing unpleasant outcomes, but also dislike waiting for them.
Confronting human subjects with the prospect’” of an impending'® electric shock",
the authors find that regions of the pain matrix® (a cluster of brain regions that are
activated during the experience of pain) are also activated in anticipation of shock.
This activation intensifies as the shock becomes imminent?. The information that
one is going to receive an electric shock, like the shock itself, is a source of misery.

The idea that people derive pleasure and pain directly from information,
rather than from any material benefits that the information procures, has diverse
implications for decision-making. As highlighted by Berns et al. , utility derived
from anticipating future outcomes can have a major impact on intertemporal
choices™— decisions involving costs and benefits that extend over time. The stan-
dard economic account of intertemporal choice predicts that people will generally
want to expedite pleasant outcomes and delay unpleasant ones [4]. If, however,
people derive pleasure or pain from the information that an outcome will occur in
the future, they may prefer to defer desired outcomes so as to prolong the pleasure
of anticipation or to expedite unpleasant outcomes so as to shorten the period of
dread. In the Berns et al. study, 84% of subjects preferred to get electric shocks
over with quickly. Ignoring the utility of information, the standard account would
predict instead that subjects would prefer to defer the shocks.

Earlier studies posited” a causal link between anticipatory utility and the
desire to get unpleasant outcomes over with quickly [5]. However, Berns et al.
actually observe a correlate of dread in the brain activity of human subjects®* and a
significant relationship between individual differences® in this measure® and indi-
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vidual differences in intertemporal choice behavior [6]. In tandem with” other
recent work that highlights the role of emotions in intertemporal choice [7], and
consistent with historical accounts of intertemporal choice behavior [8], these
findings support the idea that the decision to delay or expedite an outcome de-
pends critically on how a person feels while waiting. When waiting is pleasurable,
people will often prefer to defer. When it is unpleasant, however, because waiting
for an unpleasant outcome produces dread or waiting for a pleasant outcome gen-
erates frustration, people will prefer to expedite outcomes—even, sometimes, at
the cost of?® experiencing worse ones.

The idea that people derive? utility directly from information has a variety
of consequences that go well beyond* the domain of intertemporal choice.
Emotions, such as fear and excitement, can dramatically change people’s willing-
ness to take risks*' [9-11]. And utility derived from self-image—that is, from in-
formation about one’s value as a person—can have diverse ramifications®, includ-
ing encouraging prosocial bebavior®[12, 13].

Utility from information* can also affect the demand for information. Con-
ventional economics® predicts that people should prefer more information to less.
If people derive utility directly from information, however, they may sometimes
be motivated to avoid information, even if it is free and useful for decision-mak-
ing [14]. Indeed, people often avoid getting tested for medical conditions* because

Fig. 1.1 Bring it on. People generally choose to get unpleasant things over with quickly.
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they are afraid of getting bad news [15], and investors are more likely to look up
the value of their portfolios” when the stock market is up (and the news about
one’s own portfolio promises to be favorable) than when the market is down [16].

Beyond sometimes motivating the avoidance of information, the utility as-
sociated with information also provides people with an incentive zo process infor-
mation in a biased fashion**—to form “motivated” beliefs*® that feel good in the
short run® but can distort decision-making [17]. People are remarkably adept at*!
finding reasons to believe what they wish were true and not believe what they
wish were not true [18]. For example, someone who is worried about the health of
a loved one is often the last to view the situation in objective terms. Instead, he or
she grasps at remedies**—however far-fetched*—that promise hope. Or consider
the many people who fall prey to** pyramid and Ponzi financial investment
schemes®. Although economists argue that there is no such thing as a free lunch,
this behavior suggests that many people are quite willing to be persuaded otherwise.

These examples just scratch the surface of* promising directions for research
on the utility of information. For example, neither economists nor psychologists
have advanced a theory that can explain when and why waiting for a desired out-
come is pleasurable or, instead, frustrating¥, even though the emotional response
to anticipation may be the single most important determinant of people’s willing-
ness to delay gratification®®. As another example, theories of investor behavior
assume unrealistically that paper gains and losses® (changes in the value of owned
assets) provide the same utility as realized gains and losses (those that result from
actually selling assets). Relaxing this assumption may help to explain z wide range
of*® perplexing investor behaviors®, such as the tendency to hold on to losing
stocks (by holding such stocks, investors limit themselves to paper losses as op-
posed to actual losses). We also lack a convincing theory to account for and pre-
dict the market bubbles and busts® that wreak havoc on® economies. Such a theory
will almost inevitably incorporate interactions between expectations and emotions™
such as the paradigmatic™ “fear and greed*.”

As the first of its kind®’, the study by Berns et al. has limitations. Given the
constraints of brain imaging®®, for example, the time intervals®® over which the

study’s subjects make decisions(about 30 s)are shorter than the decision intervals
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of greatest interest to economics. Moreover, the authors observed the connection
between dread and intertemporal choice® across subjects in two separate tasks. It
would provide stronger evidence that dread is playing a causal role if activation in
a single task was correlated with decisions made in the same task. The authors
assume, finally, that dread is better represented by the summed total of anticipa-
tory activation over the duration of the waiting period®. But it might make more
sense®? to represent dread as the level of activation at a particular time. These are,
obviously, minor limitations given the novelty and importance of the research.

The Berns et al. study is a superb new addition to the nascent field of
neuroeconomics® [19, 20]. It also contributes to a new wave of research in behav-
ioral economics* that, following Stigler’s lead, examines the consequences of relax-
ing economists’ stylized assumptions about how people deal with information
[21]. Both of these new lines of research have generated more controversy than
Stigler’s initial insight®®, but will likely prove similarly rich in yielding theoretical
results [22].
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Qext 2

What Future Will We Choose for Physics?

Sol M. Gruner, James S. Langer, Phil Nelson, Viola Vogel
. (Physics Today, p.25, Dec. 1995)

Science in the United States is in a time of pain and uncertainty'. The pain is
felt most acutely by young scientists, who are having great difficulty establishing
their careers. The uncertainty about the duration and outcome of the current situ-
ation stems from its roots in® ponderous® events of recent history—the end of the
cold war, industrial downsizing®, government deficits and demographic trends®.
Although budget difficulties and lack of jobs plague® most of the sciences, the
atmosphere of uncertainty about the future is palpably’ different from one profes-
ston to the next. Our concern here is with the profession of physics.

The natural tendency, especially among those of us in the physics commu-
nity* whose careers are well established, is to hope that current problems will work
themselves out®, as they have in the past, and that better times will resume without
substantive changes' in our way of life. The data to be presented here suggest that
such complacency'' is dangerous, both because the extrapolation'? of current trends
is clear and undesirable, and because there are steps that can be taken to alter the
path of events. It seems to us, the authors of this article, that serious discussion
about the future of the physics profession should focus less on external events that
physicists cannot control and more on the field itself. We therefore believe that
this is precisely the right time for our community to undertake a soul-searching
analysis”® of the profession—its historical evolution, its current health and, above
all, our aspirations for its future.

The analysis presented here focuses primarily on academic physics', where
serious problems exist and where important decisions must soon be made. But we
believe that what we are saying is very important for the field as a whole, and that
all of us, especially physicists in industry and government, must participate in
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