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is not in full control, the whip will matter. It will then be in
their interests to buy a pencil whether they want one or not.
And in that event, the man gets the extra sale without so much
as lifting the whip from his side.

Note that the sign around the man’s neck is not the only, or
even a very good, signal that he is not fully rational. On the
contrary, that he scems to have realized the sign might serve
his purposes can only detract from its ability to do so. L is the
expression on his face that really makes his point. People who
are fully in control of themselves just don’t often look like that.

ILLUSTRATION: THE CHEATING
PROBLEM

If moral sentiments are so uscful, why are there so many
dishonest people in the world? What forces have kept moral
sentiments from driving out the less noble sentiments that are
also such an obvious component of human natre? To help focus
on these questions, Jet us examine a specific illustration of the
cheating problem.

Consider again the restaurant example, Smith and Jones both
have the options of cheating or not, which gives rise tw four
possible combinations of behavior. For the sake of concrete-
ness, suppose the payoffs to these combinations are as sum-
marized in Table 3.1. The terms “defect” and “cooperate” are
used to represent “cheat” and “not cheat,” respectively.

The payofis in Table 3.1 are the same as the ones we saw in
the monetary prisoner’s dilemma in Chapter 2. As before, it is
thus a dominant strategy to defect on one's partner. Jones gets
a higher payoff by defecting, no matter what Smith does, and
the same is true for Smith. If Jones believes Smith will behave
in a self-interested way, he will predict that Smith will defect.
And if only to protect himself, he will likely feel compelled to
defect as well. When both defect, each gets only a 2-unit pay-
off. The frustration, as in all dilemmas of this sort, is that both
could have easily done much better. Had they cooperated, each
would have gotien a 4-unit payoff.
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TABLE 3.1. Monectary Payoffs in a Joint Venture

SMITH
OEFECT  COOPERATE
2 6 for jores
DEFECT flor eadh 0 for Smith
JONES
COOPERATE | O for jones 4
6 for Semith for each

Now suppose we have not just Smith and Jones but a large
population. Pairs of people again form joint ventures and the
relationship between behavior and payoffs for the members of
each pair is again as given in Table 3.1. Suppose further that

everyone in the population is of one of two types—cooperator
or defector. A cooperator is someone who, possibly through

intensive cultural conditioning, has enhanced a icall
cndﬂ Capacily to experience a moral sentiment ﬁl predis-

poses him to rate, A defector is someone who either lacks
capacity or to lop it. o ZPeoih-

In this scheme, are hard-core altruists in the sense

described in Chapter 2. They refrain ting even when

there is no possibility of being detected, and this behavior is
clearly contrary to their material interests.

Defectors, by con:
%MM always make whatever choice
ill maximize their personal payoff. Our task is to determine

what will happen when people from these two groups are thrown
into a survival struggle against one another. How well each
type fares will depend on whether (and if so, how easily) the
two groups can be distinguished. I will consider several cases
in turn.

When Cooperators and Defectors Look Alike

First, suppose that cooperators and defectors look exactly
alike. In such a population, the two types will pair at random.
Naturally, cooperators (and defectors, for that matter) would
like nothing better than to pair with cooperators, but they have
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no choice in the matter. Because everyone looks the same, they
must take their chances. The expected payoffs to both defec-
tors and cooperators therefore depend on the likelihood of
pairing with a cooperator, which in turn depends on the pro-
portion of cooperators in the population,

Suppose, for example, the population consists almost entirely
of cooperators. A cooperator is then virtually certain to have a
cooperator for a partner, and so expects a payoffl of nearly 4
units. The rare defector in this population is similarly almost
certain to get a cooperator for a partner, and can expect a pay-
oft of nearly 6 units. (The defector’s unlucky partner, of course,
gets a payoff of zero, but his singular misfortune does not sig-
nificantly affect the average payoff for cooperators as a group.)

Alternatively, suppose the population consists of half coop-
erators, half defectors. Each person is then just as likely to pair
with a defector as with a cooperator. Cooperators thus have
equal chances of receiving either zero or 4 units, which gives
them an average payoff of 2 units. Defectors, in turn, have equal
chances of receiving 2 or 6 units, so their average payoff will
be 4 units. In general, the average payoffs for cach type will
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FIGURE 3.2 Average Payoffs When Cooperators and
Defectors Look Alike

receive a higher average payoff here, their share of the popu-
lation will grow over time. Cooperators, even if they make up
almost the entire population to begin with, are thus destined
for extinction. When cooperators and defectors look alike, gen-
uine cooperation cannot emerge. In a crude way, this case epit-

rise with the proportion of cooperators in the population—the
cooperator's because he is less likely to be exploited by a defec-
tor, the defector’s because he is more likely to find a coopera-
tor he can exploit. The exact relationships for the particular
payoffs assumed in this illustration are shown in Figure 3.2,
When cooperators and defectors look exactly the same, how
will the population evolve over time? In evolutionary models,
each individual reproduces in proportion to its average payoff:
those with larger material payoffs have the resources neces-
sary to raise larger numbers of offspring.* Since defectors always

*In very recent times, of coutse, Mehubmnncauhnmmbamlwouc
mhni\m&ulmthmumhgaibymw&tm

1re

< uals with greater
muulmwmmnldxhdwmmmlm Morsover, mest
carly socicties were polvgvtous—their most wealihy members ussally clalmed several
wives, leaving many of the poor wilh nose.

omizes the traditional sociobiological characterization of
behavior.

peaFecT Ly
When Cooperators Are Easfly Identified

Now suppose everything is just as before except that coop-
erators and defectors are perfectly distinguishable from each
other. Imagine that cooperators are born with a red “C” on
their foreheads, defectors with a red “D.” Suddenly the tables
are completely turned. Cooperators can now interact selec-
tively with one another and be assured of a payofl of 4 units.
No cooperator need ever interact with a defector, Defectors are
left to interact with one another, for which they get a payoff of
only 2 units.

Since all element of chance has been removed from the inter-
action process, payoffs no longer depend on the proportion of
cooperators in the population. (Sec Figure 3.3.) Cogperators,
always get 4, defectors always get 2,

This time the cooperators’ larger payoffs enable them to raise
larger families, which means they will make up an ever-grow-
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FIGURE 3.3 Average Payofls When Cooperators and
Defectors Are Perfectly Distinguishable

ing share of the population. When cooperators can be easily
identified, it is the defectors who face extinction.

Mimicry without Cost or Delay

The defectors need not go gentle into the night, however.
Suppose there arises a mutant strain of delectors, one that
behaves exactly like other defectors, but in which each individ-
ual has not a red “D” on his forehead but a red *C.” Since this
particular strain of defectors looks exactly the same as coop-
erators, it is impossible for cooperators to discriminate against
them, Each imposter is therefore just as likely to interact with
@ cooperator as a genuine cooperator is. This, in turn, means
that the mutant defectors will have a higher expected payoff
than the cooperators,

The nonmutant defectors—those who continue to bear the
red “D"—will have a lower payoff than both of these groups
and, as before, are destined for extinction. But unless the coop-
erators adapt in some way, they 100 face the same fate. When
defectors can perfectly mimic the distinguishing feature of
cooperators with neither cost nor delay, the feature loses all
power to distinguish. Cooperators and the surviving defectors
again look exactly alike, which again spells doom for the coop-
erators.
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Costs of Scrutiny

Defectors, of course, have no monopoly on the power 1o adapt.
I rancdlom mutations alter the cooperators’ distinguishing char- \
acteristic, the defectors will be faced with 4 moving target, ‘,) )
Imagine that the red “C” by which cooperators originally man-
aped o distinguish ! evolved over time inlo a
generally ruddy complexion—a blush of sorts—and that some

defectors have a ruddy complexion as well. But because coop.
: \ i 1108 i i

In general, we nug S
for both groups.* For the sake of simplicity, however, suppose
that complexions take one of only two discrete types: (1) heavy
blush and (2) light blush. Those with heavy blushes are coop-
crators, those with light blushes, defectors. If the two types o -
could be distinguished at a glance, defectors would again be o, &
doomed. But suppose it requires effort to inspect the intensity ¥, ¢ 0
of a person’s blush. For concreteness, suppose inspection costs y o
1 unit, For people who pay this cost, the veil is lifted: coopera-
tors and defectors can be distinguished with 100 percent accu- ) W
racy. For those who don't pay the l-unit cost of scrutiny, the )
two types are perlectly indistinguishable.

To see what happens this time, suppose the payoffs are again \y\
as given in Table 3.1 and consider the decision facing a coop-
erator who is trying to decide whether to pay the cost of scru-
tiny. If he pays it, he can be assured of interacting with another
cooperator, and will thus get a payoff of 4 ~1=3 units. If he
does not, his pavoff is uncertain. Cooperators and defectors
will look exactly alike to him and he must take his chances. If
he happens to interact with another cooperator, he will get 4
units. But if he interacts with a defector, he will get zero.
Whether it makes sense to pay the I-unit cost of scrutiny thus
depends on the likelihood of these two outcomes.

Suppose the population share of cooperators is 90 percent.
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*1 deacribe the details of a model that allows this foature in the Appendix
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By not paying the cost of scrutiny, a cooperator will interact
with another cooperator 90 percent of the time, with a defector
only 10 percent, His payoff will thus have an average value of
(.9 % 4) + (.1x0)=3.6. Since this is higher than the 3-unit net
payoff he would get if he paid the cost of scrutiny, it is clearly
better not to pay it.

Now suppose the population share of cooperators is not 90
percent but 50 percent. If our cooperator does not pay the cost
of scrutiny, he will now have only a 5050 chance of interact-
ing with a defector. His average payoff will thus be only 2 units,
or 1 unit less than if he had paid the cost. On these «ids, it
would clearly be better to pay it.

The numbers in this example imply a “break-even point” when
the population share of cooperators is 75 percent. At that share,
a cooperator who does not pay the cost has a 75 percent chance
at a payofl of 4 units, and a 25 percent chance of getting zero,
His average payoff is thus 3 units, the same as if he had paid
the cost. When the population share of cooperators is below 75

nt, it will always be better for him to pay the cost of scru-
tiny; and when the share of cooperators is above 75 percent, it
will never be better to pay the cost.

With this rule in mind, we can now say something about how
the population will evolve over time. When the population share
of cooperators is below 75 percent, cooperators will all pay the
cost of scrutiny and get a payoff of 3 units by cooperating with
one another. It will not be in the interests of defectors to bear
this cost, because the keen-eyed cooperators would not inter-
act with them anyway. The defectors are left to interact with
one another, and get a payoff of only 2 units. Thus, if we start
with a population share of cooperators less than 75 percent,
the cooperators will get a higher average payoff, which means
that their share of the population will grow.

In populations that consist of more than 75 percent cooper-
ators, the tables are turned. Now it no longer makes sense to
pay the cost of scrutiny. Cooperators and defectors will thus
interact at random, which means that defectors will have a higher

' pue rodeco 1A Lviclge !
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average payoll. This difference in payoffs, in turn, will cause
the population share of cooperators to shrink. pEnd v

For the values assumed in this example, the average payotf
sohedules Tor the two groups are plotted in Figure 3.4. As noted,
the cooperators’ schedule lies above the defectors’ for shares
smaller than 75 percent, but below it for larger shares. The
sharp discontinuity in the defectors” schedule reflects the fact
that, to the left of 75 percent, all cooperators pay to scrutinize
while, to the right of 75 percent, none of them does. Once the
population share of cooperators passes 75 percent, defectors
suddenly gain access to their victims. The evolutionary rule,
once again, is that higher relative payoffs result in a growing
population share, This rule makes it clear that the population
in this example will stabilize at 75 percent cooperators,

Now, there is obviously nothing magic about this 75 percent
figure. Had the cost of scrutiny been higher than | unit, for
example, the population share of cooperators would have been
smaller. A reduction in the payoff when cooperators pair with
one another would have a similar effect on the equilibrium
population shares. The point of the example is that when there

are costs of scrutiny, there will be pressures that pull the pop-

ulation toward some stable mix of cooperators and defectors.
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