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Chapter 110

SOCIAL HEURISTICS

PETER M. TODD, JORG RIESKAMP and GERD GIGERENZER

Center for Adaptive Behavior and Cognition, Max Planck Institute for Human Development, Berlin,
Germany

Some of the most challenging decisions faced by humans and other social species are
those arising from an environment comprising the decisions of conspecifics. The partic-
ular demands of social environments — such as the necessity of responding quickly to
decisions made by others, coordinating mutual decisions, and detecting cheaters — call
for heuristics that make rapid decisions rather than spend time gathering and processing
information over a long period during which a fleeter-minded competitor could leap for-
ward and gain an edge. Moreover, heuristics that handle social situations must address
specifically social goals such as making decisions that can be justified and defended to
others, that are transparent and understandable by the peer group, and that do not vio-
late the fairness expectations held by people in the group (Tetlock, 1983). Thus, social
heuristics must be judged by standards of effectiveness, adaptive advantage, and social
intelligence, rather than by the traditional norms of optimality and consistency. Here
we describe two types of social heuristics, for social exchange (including cheater de-
tection) and sequential mate choice, and show how they perform from the standpoint of
ecological rationality.

1. Social Heuristics for Cooperation

Ever since Darwin, altruism has caused a problem for the view of humans as selfish.
In evolutionary biology, Hamilton’s (1964) inclusive fitness theory provided an answer
to why genetically related conspecifics would cooperate. Homo sapiens is one of the
very few species that exhibits cooperation between genetically unrelated individuals,
an ability that underlies the development of trade, negotiation, and markets. How can
cooperation between unrelated individuals be explained? Repeated interactions enable
cooperation because it offers the opportunity to reciprocate cooperative behavior and
punish uncooperative behavior. Trivers (1971) was one of the first researchers to em-
phasize the role of such repetition, a perspective that has inspired most of the research
since then that tries to explain cooperation between unrelated, self-interested individuals
(e.g., Axelrod, 1984; Schelling, 1960).

To study how people decide whether or not to cooperate in repeated interactions, we
can look at possible decision mechanisms used in simple economic games. The Iter-
ated Prisoner’s Dilemma (Luce and Raiffa, 1957) is often used to explore cooperation
in symmetric situations where both players have equivalent roles. Less work has been
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done on the interesting case of asymmetric settings, where the two players have dif-
ferent actions available to them — a condition often encountered in the real world (e.g.,
between doctors and patients or auto mechanics and customers). The investment game
is a two-person sequential bargaining game (Berg, Dickhaut, and McCabe, 1995) that
has been used to study cooperation and trust in such asymmetric situations. Two players,
A and B, both receive an initial endowment, for instance $10. Player A can invest any
amount of the endowment, which is then tripled, producing some surplus before it is
delivered to player B. Player B decides how much of the then tripled amount she wishes
to return to player A. The game provides the opportunity of a surplus for both players.
If player A trusts player B and invests the entire endowment, an efficient outcome that
maximizes the mutual payoffs is produced. However, according to the subgame-perfect
equilibrium player B will return nothing to player A to maximize his monetary payoff,
which is anticipated by player A; hence, no amount is sent to player B. However, again,
if the game is repeated indefinitely, substantial investments and returns are reasonable.
Player B will hesitate to exploit player A, as A might then not invest in the following
periods. With this threat, it becomes reasonable for player A to invest.

Rieskamp and Gigerenzer (2002) studied how well simple social heuristics could pre-
dict people’s decisions in the indefinitely repeated investment game. In their experiment,
participants played several indefinitely repeated investment games against different op-
ponents. After each period of the game a new period followed with a continuation
probability of 87.5%. The participants in the role of player A invested 100% of their
endowment in 47% of all periods. The most frequent outcome (19% of all periods) led
to an equal split of the final payoff for both players, consistent with the equity principle
(Walster, Berscheid, and Walster, 1973), defining fair outcomes. However, participants
often did not reach an agreement — one participant exploited the other or payoff al-
locations contrary to the equity principle were obtained. This large variance cannot be
explained by a static fairness principle. In contrast, as the different outcomes result from
dynamic decision processes, it is necessary to describe this process.

To explore the decision mechanisms used by people playing the investment game,
Rieskamp and Gigerenzer (2002) modeled social heuristics with finite state automata.
Heuristics for both player roles were developed and fitted to the observed data and
then cross-validated for an independent data set. Two heuristics describing partici-
pants’ decisions in the role of player A outperformed competing models including a
simple learning mechanism in predicting participants decisions. The best heuristic for
player A, Moderately—Grim, predicted 65% of the decisions for the validation sample
by using three states (see Figure 1). The heuristic starts with an investment of 100% and
if player B returns an amount greater than or equal to 34% it moves to state 2, in which
it repeats the investment of 100% as long as player B makes a substantial return. How-
ever, if in the first period player B makes a return lower than 34%, Moderately—Grim
advances to the third state, in which it will make no investment in the next and in all
following periods. After the first period, if the opponent ever returns less than 34% two
times consecutively, the heuristic always ends in the third (terminal) state. Moderately—
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Moderately Grim Reactive
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Figure 1. The figure shows the best heuristics developed to predict individual’s behavior in the indefinitely

repeated investment game. Moderately—Grim, the heuristic for player A, starts with an investment of 100%

as long as the other player makes a reciprocal return (R) of at least 34%. If player B exploits (E) player A

twice in succession, the heuristic moves to the third state with no investment from that point on. Reactive,

the social heuristic for player B, returns 70% when player A trusts (T) player B by making a substantial

investment, which leads to an equal final payoff for both players. If player A distrusts (D) player B by making
investments lower than 17%, no return is made.

Grim is mostly trusting, even if it is occasionally exploited, but it turns to distrust if it is
exploited repeatedly.

Two heuristics developed for player B also outperformed competing models. The
better of these heuristics, Reactive, predicted 52% of the decisions for the validation
sample using two states (see Figure 1). Depending on player A’s decision in the first
period, Reactive either returns nothing if the investment is lower than 17% or returns
70% given a higher investment, which leads to final equal payoffs for both players. The
combination of the simple social heuristics Reactive and Moderately—Grim demonstrate
how people can make good cooperative decisions in asymmetric interactions with a
minimum of memory and computation.

2. Detecting Cheaters

Cooperation demands specific cognitive mechanisms in humans, and their study can
further our understanding of when cooperation succeeds and when it fails. In contrast
to experimental games where behavior can easily be interpreted as trust, cooperation,
defection etc., in the real world outside the laboratory, cognitive mechanisms are neces-
sary to interpret the behavior and figure out the intentions of others. One such cognitive
adaptation is a cheater detection heuristic, which can be formulated as follows: If an
agent is engaged in a social contract with another party, then the agent’s attention is di-
rected to information that could reveal that he or she is being cheated. A social contract
is an agreement of the type “if you take the benefit, then you pay the costs,” and cheating
means that one party took the benefit but did not pay the costs. Cosmides (1989) looked
for evidence of such a social heuristic in human cognition by employing the “selection
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Numbers-and-letters rule:
If there is a "D" on one side of the card, then there is a "3" on the other side.
Each of the following cards has a letter on one side and a number on the other.

Indicate only the card(s) you definitely need to turn over to see if the rule has been
violated.

() (=T (T (A

Overnight rule:

If someone stays overnight in the cabin, then that person must bring a bundle
of wood from the valley.

The cards below have information about four hikers. Each card represents one
person. One side of the card tells if the person stayed overnight and the other side
tells if the person brought firewood.

Indicate only the card(s) you definitely need to turn over to see if the rule has been
violated.

[ STAYED H DID NOT J[ BROUGHT H DID NOT ]

OVERNIGHT STAY WOOD BRING WOOD

Day-off rule:

If an employee works on the weekend, then that person gets a day off during
the week.

The cards below have information about four employees. Each card represents one
person. One side of the card tells whether the person worked on the weekend and
the other side tells whether the person got a day off during the week.

Indicate only the card(s) you definitely need to turn over to see if the rule has been
violated.

DID NOT WORK
ON THE
WEEKEND

DID NOT GET A
DAY OFF

WORKED ON DID GET A DAY
THE WEEKEND OFF

Figure 2. The four-card selection task. Top: The classical version with an abstract numbers-and-letters rule.

Middle: A social contract (overnight rule) comprising two possible perspectives, one with and one without

the possibility of being cheated. Bottom: A social contract (day-off rule) with two possible perspectives and
cheating options for both parties.
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Figure 3. Search for information of the type “benefit taken and costs not paid” depends on whether or not the

agent can be cheated in a social contract. The overnight rule is shown in the figure; the Grover rule is “If a

student is to be assigned to Grover High School, then that student must live in Grover City”; the winner rule

is “If a player wins a game, then he will have to treat the others to a round of drinks at the club’s restaurant”;

the dealer rule is “If a small-time drug dealer confesses, then he will have to be released” (see Gigerenzer and
Hug, 1992).

task” (Wason, 1966), which is widely used in cognitive psychology to study rational
reasoning.

The classical version of the selection task involves four two-sided cards and a con-
ditional statement in the form “if P then Q” — for example, “if there is a ‘D’ on one
side of the card, then there is a ‘3’ on the other side.” The four cards are placed on a
table so that the participant can read only the information on the side facing upward. For
instance, the four cards may read “D,” “E,” “3,” and “4” (Figure 3). The participant’s
task is to indicate which of the four cards need(s) to be turned over to find out whether
the conditional statement has been violated.

According to propositional logic, the “P” and “not-Q” cards (here, “D” and “4”), and
no others, must be selected to test for rule violations. However, only about 10% of the
participants in numerous experiments gave this answer. This result has been taken as
evidence that human reasoning is “irrational” due to cognitive fallacies (see Gigerenzer
and Hug, 1992). Further experiments showed that, depending on the content of the P’s
and Q’s, the proportion of people giving the logical answer could go up or down. But
the sources of this “content effect” remained elusive after it became clear that it is not
simply “availability” or “familiarity” with the content or the rule (as proposed by Griggs
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and Cox, 1982; see Gigerenzer, 1996). Finally, Cosmides (1989) reported that if the
conditional statement is coded as a social contract, then people’s attention is directed to
information that can reveal being cheated. Participants in this case then tend to select
those cards that correspond to “benefit taken” and “cost not paid.” There are competing
views about what these results signify: Do they indicate that people have a specific
cognitive adaptation for checking for cheaters, or just that people are better at reasoning
about social contracts than about abstract numbers-and-letters problems?

3. Cheater Detection Versus Social Contracts

Gigerenzer and Hug (1992) experimentally disentangled reasoning about social con-
tracts from cheater detection by varying whether the search for violations constitutes
looking for cheaters or not. Consider the following social contract: “If someone stays
overnight in the cabin, then that person must bring along a bundle of firewood from the
valley” (Figure 3). This was presented in one of two context stories, as follows.

The “cheating” version explained that a cabin high in the Swiss Alps serves as an
overnight shelter for hikers. Because it is cold and firewood is not otherwise available
at this altitude, the Swiss Alpine Club has made the rule that each hiker who stays
overnight in the cabin must bring along a bundle of firewood from the valley. The
participants were cued to the perspective of a guard who checks whether any of four
hikers has violated the rule. The four hikers were represented by four cards that read
“stays overnight in the cabin,” “does not stay overnight,” “carried wood,” and “carried
no wood.” The instruction was to indicate only the card(s) you definitely need to turn
over to see if any of these hikers have violated the rule (Figure 3).

In the “no-cheating” version, the participants were cued to the perspective of a mem-
ber of the German Alpine Association, visiting the same cabin in the Swiss Alps to find
out how it is managed by the local Alpine Club. He observes people carrying firewood
into the cabin, and a friend accompanying him suggests that the Swiss may have the
same overnight rule as the Germans, namely “If someone stays overnight in the cabin,
then that person must bring along a bundle of firewood from the valley.” That this is also
the Swiss Alpine Club’s rule is not the only possible explanation; alternatively, only its
members (who do not stay overnight in the cabin), and not the hikers, might bring fire-
wood. Participants were now in the position of an observer who checks information to
find out whether the social contract suggested by his friend actually holds. This observer
does not represent a party in a social contract. The participants’ instructions were the
same as in the “cheating” version.

Thus, in the “cheating” scenario, the observation “stayed overnight and did not bring
wood” means that the party represented by the guard is being cheated; in the “no-
cheating” scenario, the same observation suggests only that the Swiss Alpine Club never
made the supposed rule in the first place.

Suppose that what matters to human reasoners is only whether a rule is a social
contract and therefore somehow easier to process — in this case, a cheater-detection
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Figure 4. Responses to social contract rules become “illogical” when perspective is switched. When partic-
ipants’ perspective is switched from Party A to Party B in three social contract rules, the cards chosen to be
checked when looking for cheaters in the selection task switch from the logical choices P and not-Q to the op-
posite choices, not-P and Q, indicating that cheater detection is not the same as logical reasoning. The day-off
rule is specified in Figure 3; the pension rule is “If a previous employee gets a pension from the firm, then
that person must have worked for the firm for at least 10 years”; and the subsidy rule is “If a home owner gets
a subsidy, then that person must have installed a modern heating system” (see Gigerenzer and Hug, 1992).

mechanism becomes irrelevant. Because the rule to check is the same social contract in
both versions of the alpine cabin story, this conjecture implies that there should be no
difference in the selections observed. In the overnight problem, however, 89% of the
participants selected “benefit taken” and “cost not paid” when cheating was at stake,
compared to 53% in the no-cheating version, as shown in Figure 4. Similarly, the aver-
ages across four test problems were 83% and 45%, respectively (Gigerenzer and Hug,
1992). This evidence supports the presence of a specific cheater-detection heuristic used
when processing social contracts.

4. Cheater Detection Versus Logical Reasoning

The experiment just reported, however, does not rule out the possibility that social con-
tracts with cheating options somehow merely facilitate logical reasoning rather than
invoke an additional psychological adaptation specifically designed for cheater detec-
tion. The reason for this is that the cheater-relevant “benefit taken” and “cost not paid”
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choices coincide with the logically implied “P” and “not-Q” choices. Gigerenzer and
Hug (1992) tested this conjecture by using social contracts in which both sides can
cheat and inducing participants to switch perspectives. For instance, one of the social
contracts was the Day-off rule: “If an employee works on the weekend, then that person
gets a day off during the week” (Figure 3). If social contracts merely facilitate logical
reasoning, then the perspective of the participant should not matter (nor the content of
the contract), because logical reasoning is by definition independent of perspective and
content.

Figure 5 shows that perspective does matter in social contracts. When participants
were assigned the role of the employee in this scenario, 75% checked “worked on the
weekend” and “did not get a day off,” that is, the “benefit taken” and “cost not paid”
information from the employee’s perspective, which coincide with the logically implied
answers. Only 2% of participants checked the “did not work on the weekend” and ““did
get a day off” cases. When participants were assigned the role of the employer, the
choices reversed. Now the majority checked “did not work on the weekend” and “did get
a day off,” which are the “benefit taken” and “cost not paid” cases from the employer’s
point of view. But these do not correspond with the logical “P” and “not-Q” cases. Two
other social contracts gave essentially the same results (Figure 5). Thus, humans do
indeed appear to have cognitive adaptations specifically designed to look for cues to
being cheated in social exchanges — content does not simply facilitate logical reasoning
about social contracts. (See Ortmann and Gigerenzer, 1997, for more on the economic
implications of these results.)

5. Searching for Mates

When choosing which offspring to feed (as we have explored in Hertwig, Davis, and
Sulloway, 2002 and Davis and Todd, 1999), or which stock to purchase (see Ortmann et
al., this handbook), all of the alternatives are currently available to the decision maker,
so it is only necessary to search for cues to base a choice upon. But a different strategy
is called for when alternatives themselves (as opposed to cue values) take time to find,
appearing sequentially over an extended period or spatial region. In this type of choice
task, a fast and frugal reasoner need not (only) limit information search, but must (also)
have a stopping rule for ending the search for alternatives themselves. One instance of
this type of problem is the challenge that faces individuals searching for a mate from
a stream of potential candidates met at different points in time. Mate choice is thus a
process of sequential search rather than selection from a set of known options. What
strategies are appropriate for sequential search such as this?

Models of optimal search behavior have been developed for decades in statistics
(e.g., Ferguson, 1989) and economics (particularly in job search and consumer shop-
ping behavior; see, e.g., Stigler, 1961 and Rapoport and Tversky, 1970, for early work).
Classical search theory indicates that in the realm of mate choice one should look for a
new mate until the costs of further search outweigh the benefits that could be gained by
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Figure 5. Basing an aspiration level on a small sample (rather than a large one) can be advantageous if the goal
is to find a good mate rather than the best mate. Performance on four different criteria is plotted as a function
of number of individuals sampled initially (assuming one-sided, non-mutual search), with the highest value
individual from that initial sample used as the aspiration level for future search. These smoothed results are
based on simulations with a total mating population of 100, each individual having a mate value between 1
and 100. If the initial sample comprises 10 individuals (x = 10, marked A), the average mate value obtained
given the resulting aspiration level will be 92 (red curve); the chance that the selected mate will be in the top
25% of the population is 92% (green curve); the chance that the selected mate will be in the top 10% is 82%
(blue curve); and the chance that the very highest value mate will be selected is 23% (black curve). “Sampling
about 10 individuals is also a fast way to form a useful aspiration level for population sizes larger than 100.”
In contrast, the “37% rule” (x = 37, marked B) does better at maximizing the chance of obtaining the very
highest valued mate (to 37%) but has a much higher search cost and does worse on the other three criteria
— average mate value of 81 (red); only a 72% chance of getting a mate in the top 25% (green); only a 67%
chance of getting a mate in the top 10% of the population (blue) (reprinted from Miller and Todd, 1998).

leaving the current candidate (see Roth and Sotomayor, 1990, for a different approach
when search and choices are both mutual). But in practice, not only is performing a
rational cost-benefit analysis for optimal mate search intractable, it also makes a bad
impression on a would-be partner. As a consequence, some economists (e.g., Frey and
Eichenberger, 1996) have proposed that human mate choice is not performed in a ra-
tional manner, and in particular that individuals search far too little before deciding on
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a marriage partner. In contrast, the results reported below indicate that relatively fast
search heuristics can yield adaptive decisions in this domain.

We have focused on the applicability of Herbert Simon’s (1955, 1990) notion of a
satisficing heuristic for mate search, in which an aspiration level is set for the selection
criterion being used (e.g., mate value, defined somehow on a unidimensional scale), and
search proceeds until a prospect is encountered who meets that aspiration. How should
that aspiration level be set? One well-known approach is the “37% rule” derived for the
“Secretary Problem” from statistics (Ferguson, 1989): Estimate the number of prospects
one is likely to meet in life, let the first 37% of them pass by without picking any of
them, but use the highest mate value observed in that initial sample as the aspiration
level for searching through the rest, until one is found who exceeds that threshold. This
is the optimal method for setting an aspiration level, provided the search situation meets
the following restrictive characteristics: The searcher receives positive payoff solely for
picking the very highest value prospect, from a random sequence of prospects with an
unknown distribution of values, without any backtracking to previously encountered
prospects, without any search or courtship costs, and without any possibility of being
rejected by the prospect. Different heuristic approaches become appropriate when these
characteristics are changed, particularly when the payoff criterion is relaxed so that
other choices are also rewarded to some degree.

We have investigated satisficing heuristics for mate search by simulating their perfor-
mance in various settings (Miller and Todd, 1998; Todd and Miller, 1999), focusing on
simple methods for setting the aspiration level. The goal was to find satisficing heuris-
tics that would limit both the time needed to determine a good aspiration level and
the average number of potential mates that had to be considered before one was found
exceeding the aspiration level. By sampling a much smaller number of prospects ini-
tially, say a dozen, one can actually attain a higher expected mate value than the 37%
rule delivers (although a somewhat lower chance of finding the very highest valued
prospect) and a higher chance of picking a mate in the top 10% of the population (see
Figure 2) while greatly lowering the search time required and the risk of picking a
low-quality mate; moreover, people put in such a situation seem to take this into ac-
count in their searching behavior (see Dudey and Todd, in press; see also Seale and
Rapoport, 1997, for related experimental results). However, this only works in the one-
sided search setting of the Secretary Problem. When two-sided search is introduced,
so that both sexes are searching for appropriate mates simultaneously, an aspiration
level set near to one’s own mate value can quickly lead to assortative mating in a pop-
ulation. A further class of simple heuristics can enable individuals to learn their own
value or rank in the mating population on the basis of mating proposals and refusals
(Todd and Miller, 1999). Additionally, these search rules can account for demographic
data on patterns of mate choice: When an entire population of individuals searches for
mates according to these rules, they get paired up over time at rates that mirror the
distribution for age at first marriage observed in many cultures (Todd and Billari, in
press).
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6. Conclusion

The results presented in this section illustrate how a concept of social rationality that dif-
fers from traditional definitions of domain-independent rationality can be built. Socially
rational agents can solve the adaptive challenges that face them in their interactions with
conspecifics without amassing all available information and combining it optimally (as
shown by the single-cue parental investment heuristics) and without calculating costs
and benefits to guide search (as shown by the satisficing heuristics for mate search).
They need not even follow the laws of propositional logic (as shown by the domain-
specific cheater-detection reasoning results). Instead, simple rules that apply to specific
situations can give social agents an adaptive — and, often, economic — advantage.
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