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and Impulse Control

- George Ainslie
Massachusetts Mental Health Center, Boston

In a choice among assured, familiar outcomes of behavior, impulsiveness is the
choice of less rewarding over more rewarding alternatives. Discussions of
impulsiveness in the literature of economics, sociology, social psychology,
dynamic psychology and psychiatry, behavioral psychology, and “behavior
therapy” are reviewed. Impulsiveness seems to be best accounted for by the
hyberbolic curves that have been found to describe the decline in effectiveness
of rewards as the rewards are delayed from the time of choice. Such curves
predict a reliable change of choice between some alternative rewards as a
function of time. This change of choice provides a rationale for the known
kinds of impulse control and relates them to several hitherto perplexing phe-
nomena: behavioral rigidity, time-out from positive reinforcement, willpower,
self-reward, compulsive traits, projection, boredom, and the capacity of punish-
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ing stimuli to attract attention.

This article takes up the question of why
organisms, particularly human beings, often
freely choose the poorer, smaller, or more
disastrous of two alternative rewards even
when they seem to be entirely familiar with
the alternatives. I call this kind of choice
impulsive, although the word has also been
used for behavior that is simply unpremedi-
tated. The question of impulsiveness is one
of the oldest on record—it is, after all, the
subject of the story of Adam and Eve. It
recurs in Homer in the story of Ulysses and
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the Sirens. Millenia of philosophical ponder-
ing and decades of scientific observation have
left us with three rather poorly defined
guesses about why people are so prone to this
maladaptive behavior:

1. In seeming to obey impulses, people do
not knowingly choose the poorer alternative
but have not really learned the consequences
of their behavior. Socrates said something
like this. Those who hold this kind of theory
prescribe education or “insight” as the cure
for impulsiveness.

2. In obeying impulses, people know the
consequences of their behavior but are im-
pelled by some lower principle (the devil,
repetition compulsion, classical conditioning)
to act without regard for differential reward.
Those who hold this kind of theory prescribe
some means of exorcising the lower principle,
such as abreaction or desensitization.

3. In obeying impulses, people know the
consequences of their behavior, but their
valuation of the consequences is innately dis-
torted so that imminent consequences have
a greater weight than remote ones. Those
who hold this kind of theory prescribe devices
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that serve to commit future behavior to
courses decided on well in advance.

Workers in the many disciplines that have
studied impulsiveness—economics, sociology,
social psychology, dynamic psychology, be-
havioral psychology, and behavior therapy—
have generally labored in ignorance of their
neighbors’ work. This article first brings to-
gether some of the literature in these fields.
An examination of this literature suggests
that Theories 1 and 2 are not adequate to
explain some situations in which subjects have
been observed to choose the smaller of two
rewards. Theory 3, which was first clearly
formulated by Mowrer and Ullman (1945),
is well documented but incomplete. It does
not say how a subject is ever motivated to
control impulses or why the conflict between
impulse and control is not resolved like a sim-
ple choice. The additional explanation has
been supplied by recent parametric choice ex-
periments in animals, which suggest that the
effectiveness of delayed reward declines in a
curve with a marked upward concavity, so
that preference between certain pairs of small-
early and larger-later rewards can be expected
to shift from the larger to the smaller reward
simply as a function of elapsing time.

This hypothesis, that subjects’ preferences
can often be expected to change in a regular
way over time in the absence of any new
information about the alternatives, turns out
to have great organizing power over what has
been a mystifying body of data. Tt poses the
problem of impulse control as a need to fore-
stall the temporary effectiveness that some
small rewards can be expected to acquire by
virtue of their temporal position.

The latter part of this article discusses a
laboratory situation and four kinds of human
behavior that seem to involve the choice of
poorer alternatives and devices to prevent this
choice. The laboratory situation is “time-out”
from positive reinforcement. In human beings,
the use of a relatively innocuous impulse to
forestall a graver one is described in the sec-
tion entitled “Alliances between Rewards.”
Autonomous impulse control, or willpower, is
reviewed in some detail in the section called
“Private Side Bets.” Under “Rationing Re-
ward,” the choice of rate of consumption of
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reward is presented as an example of con-
flict between small-early and larger-later
rewards. Finally, the possibility that aversive
stimuli are compounds of brief reward and
longer inhibition of reward is discussed under
“Punishment.”

SELECTIVE REVIEW OF THE LITERATURE
Economics

Economists were the first social scientists

to note the existence of people who sharply
discount the future. The early writers gen-
erally described the problem as Jevons
(1871/1911) did:
To secure a maximum of benefit in life, all future
events, all future pleasures or pains, should act upon
us with the same force as if they were present,
allowance being made for their uncertainty. The
factor expressing the effect of remoteness should,
in short, always be unity, so that time should have
no influence. But no human mind is constituted
in this perfect way: a future feeling is always less
influential than a present one. (pp. 72-73)

There has not been much speculation about
the nature of this imperfection. It has often
been dismissed as “improvidence” due to
“intellectual as well as moral causes” (Mill,
1848/1909, pp. 165-7) or a “defect of will”
(Bohm-Bawerk, 1891, pp. 253-9). One au-
thor guessed that it arises from an inability
to clearly imagine distant goals (Bohm-
Bawerk, 1891, pp. 253-9; see also Rae,
1834/1905, pp. 52-65), which could imply
either incomplete learning of the contingen-
cies of reward or an innate limitation in the
amount of this kind of learning that can
occur. Samuelson (1937) spoke of it as a
“perspective phenomenon,” implying that it
is an innate property of the way we perceive
time. Strotz (1956), the only modern author
to analyze the problem in detail, noted that
people often change their preferences as time
passes, even though they have found out
nothing new about their situation. To account
for this he hypothesized that a goal’s
“utility,” or rewarding effect, decreases with
delay according to an inborn function. The
curve he drew to portray this has a pro-
nounced upward concavity, suggesting that
utility falls off rapidly for relatively short
delays and declines more gradually as delays

_get longer.
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Sociology and Social Psychology

Sociologists have treated the “deferred
gratification pattern” (Schneider & Lysgaard,
1953), “Impulse renunciation” (Davis &
Havighurst, 1946), or “instrumental orienta-
tion” (Parsons, 1951, p. 49) as a set of be-

" haviors learned in childhood. Failure to learn

them has been said to occur more often in the
lower socioeconomic class (Davis & Dollard,
1940; Hollingshead, 1949; Whyte, 1943, pp.
106-7, 141). Unlike the economists, some
sociologists have attempted to confirm this
hypothesis empirically, but their findings have
been inconclusive. Schneider and Lysgaard’s
(1953) study of high school students’ atti-
tudes toward delay showed small but signifi-
cant class differences in the predicted direc-
tion. Straus (1962) found that high school
students’ gratification-delaying habits, as re-
ported on a questionnaire, had low positive
correlations with their school marks and job
aspirations but none with their parents’ social
class. Phypers (1970) found low but signifi-
cant correlations of grade school students’
reports of their delaying behavior in hypo-
thetical situations with both school success
and perceived ability to influence their
futures. Like Straus, he failed to find a
relationship with social class.

Those of the above authors who speculated
about why their subjects did not defer con-
sumption of reward mentioned social pressure
from peers or disbelief that deferring a reward
would make it bigger. This implies that a,
preference for immediate consumption comes
from ignorance of the contingencies of re-
ward or from additional, extraneous reward.
A problem with these studies of attitudes has
been that they have confounded immediate
consumption that reduces total available re-
ward and immediate consumption that may
be the best long-range strategy in a particular
social situation. A boy in the corner gang de-
scribed by Whyte (1943, p. 106), for instance,
might suffer more if he were stingy and saved
his money than if he “invested” it in popu-
larity by sharing with his comrades. Another
Problem with this research method is validity.
When Buss (1964) offered his subjects their

choice of actual rewards, as well as posing

them hypothetical choices, he found mno
correlation between the two measures.

Some authors have found that adolescents
with histories of impulsive behavior give an-
swers on questionnaires that suggest a defec-
tive conception of future time, presumably
because of faulty learning. For instance,
Stein, Sarbin, and Kulik (1968) found that
delinquent high ‘school students expected
major events in their lives to happen sooner
than did nondelinquent controls matched for"
age, race, and social status (see also Lavik,
1969; Leshan, 1952; Levine & Spivak, 1959:
Siegman, 1961; Teahan, 1958). Differences
between the abnormal subjects and normal
controls have been small and do not seem to
exist for many of the items on the tests.
Barndt and Johnson (1955) and Davids,
Kidder, and Reich (1962) have found that
delinquent adolescents tell stories involving
shorter time spans than do normals. Dayvids
(1969) found that grade school children with
“acting-out” disorders estimated time more
poorly and said they would spend a dime or
a dollar sooner than did normal controls.

Recently there have been a number of
experiments involving actual reward-delaying
behavior. A tendency for grade school chil-
dren to choose a larger coin or candy bar at
a long delay (from 1 to 30 days) over a
smaller-immediate reward has been found
to be positively correlated with age, intelli-
gence, “social responsibility,” and presence
of a father in the home and negatively
correlated with an acquiescent personality
(vea-saying), a disadvantaged family, and the
length of the delay interval (Melikian, 1959;
Mischel, 1966; Walls & Smith, 1970). Adults’
preference for a small-immediate monetary
reward over a larger one delayed a period of
days has been observed to be related to degree
of psychiatric disturbance (Shybut, 1968).
Mischel and his co-workers attributed the dis-
counting of delayed rewards to a smaller ex-
pectancy of getting them, possibly related to
an inability to conceive future events realisti-
cally (Mischel & Staub, 1965). However,
they also suggested that waiting might be
aversive in itself (Mischel & Metzner, 1962).

Bialer (1961) observed that children who
thought their actions did not influence their



