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Abstract

Altruism poses a potential problem for evolutionary theory because
altruistic individuals provide benefits to others at a cost to themselves, and this
cost implies that such behaviour should not evolve. A number of theories have
been proposed to account for the existence of apparently altruistic behaviours in
nature. Many altruistic acts are directed towards non-kin and do not appear to be
reciprocated by others, leading some researchers to propose that cooperative
sentiments must have evolved via group selection. However, Zahavi’s theory of
costly signaling can help explain the evolution of cooperative sentiments, and
there has been a recent increase in theoretical and empirical applications of costly
signaling theory. When applied to the study of altruism, this theory predicts that
altruism can function as an honest signal of unobservable qualities such as
abilities, resources, or cooperative intent, so long as the cost of the altruism is
sufficiently high to discourage such behaviour in individuals who do not actually
possess such qualities. After reviewing the various theories that could potentially
account for the evolution of altruism (Chapter 1), I test some predictions about
human cooperation derived from costly signaling theory. In Chapter 2, I show that
experimental participants were more cooperative when they had cues that they
could benefit from having a good reputation, and that there was apparently some
competition to be the most generous group member. Furthermore, I show that
people tended to trust group members who are cooperative in other contexts
(replicated in Chapter 4). Chapter 3 failed to find evidence that artificially
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granting high status to people makes them more likely to contribute to public
goods or punish free-riders, but there was suggestive evidence that physical
proximity to the experimenter affected contributions and punishment. In Chapter
4, I found that people tended to trust others who were willing to incur costs to
punish those who free-ride on group cooperation, and that men were more
punitive than women. In Chapter 5, I present evidence that women find altruistic
men more desirable than neutral men for long-term relationships. Together, these
results suggest that humans do treat altruism as a signal of willingness to be
cooperative. These findings are discussed with respect to the adaptive design of

cooperative sentiments as well as the current debate over group selection.



Ph.D. Thesis — Pat Barclay McMaster University — Psychology

Acknowledgements

First of all, I would like to thank Martin Daly and Margo Wilson for their
knowledge, their advice, their support, their patience, and their food. I have
learned much from them about evolution, psychology, experimental design and
rigor, the joys of academia in general, and many other things, and without them
none of this would have been possible. I would also like to thank Andrew Muller
for his comments and advice, and for helping me to learn more about the
experimental economics side of my work. I would like to thank other graduate
students and post-doctoral researchers of the Daly/Wilson lab, past and present,
including Lisa DeBruine, Andrew Clark, Danny Krupp, Greg Dingle, Sean Myles,
Toko Kiyonari; Steve Stewart-Williams, Nick Pound, and Catherine Salmon, for
good discussions, advice, collaborations, fun, juggling, other assorted lab antics,
and some examples to look up to as guidelines on “how to do it right”. Paul
Ramos deserves much praise and gratitude for designing all of the computer
programs used in this thesis, and other research assistants whom I owe thanks to
include Angela Chang, Melanie Mackenzie, Abby Morrison, and Agnes Rekas.
Other members of the McMaster University Psychology Department who deserve
mention include Eric Bressler, Aimee Skye, Rolfe Morrison, all members of the
Animal Behaviour Journal Club, fellow graduate students for some great times,
the wonderful Psychology Department office staff for their help and support,
other professors for good advice and knowledge, and Gary Weatherill for saving
my computer from death not just once, but twice.

vi















Ph.D. Thesis — Pat Barclay McMaster University — Psychology

2.1

2.2

3.1:

3.2:

List of Figures

Group contributions to the public good dropped in the No Reputation
condition (— A —), but rose in the Regular Reputation (—e--) and
Competitive Reputation (—o—) conditions, showing that having an
opportunity for reputation makes people more likely to contribute to
public goods. Contributions were less likely to drop in the final round

of the Competitive Reputation condition than in the Regular

Reputation condition, suggesting that when individuals have to

compete for the most altruistic reputation, they are more likely to

continue being altruistic to the end. The error bars represent standard
errorsofthemeans. . . ...ttt e 52

Average amount (and standard errors of the means) sent to each

player in the Trust Game as a function of their rank as contributors in

the PGG. (a) There were no significant differences in the No

Reputation condition. (b) In the Regular Reputation condition, the
highest-ranking PGG contributors were entrusted with more money

than the second-lowest or lowest-ranking contributors, and the
second-highest contributors were entrusted with more than the
lowest-ranking contributors. (c) In the Competitive Reputation

condition, the lowest-ranking PGG contributor received less than the
other three playersdid. ............ .. . i 55-56

Effects of quiz rankings on first round PGG contributions (and

standard errors of the means) for participants facing computer

opponents (i.e. false feedback), actual opponents (i.e. no false

feedback), and all participants combined. Note: after excluding
confederates, there were relatively few participants facing actual
opponents, with only six participants ranked second highest and eight
participants in the otherranks. . ........ ... .o ool iiii L 76

Effects of quiz rankings on total PGG contributions (and standard
errors of the means) for participants facing computer opponents (i.e.
false feedback), actual opponents (i.e. no false feedback), and all
participants combined. Note: after excluding confederates, there were
relatively few participants facing actual opponents, with only six
participants ranked second highest and eight participants in the other

X1



Ph.D. Thesis — Pat Barclay McMaster University — Psychology

3.3:

3.4:

4.1:

4.2:

4.3:

4.4:

Effects of quiz rankings on first round PGG punishment (and standard
errors of the means) for participants facing computer opponents (i.e.

false feedback), actual opponents (i.e. no false feedback), and all
participants combined. Note: after excluding confederates, there were
relatively few participants facing actual opponents, with only six
participants ranked second highest and eight participants in the other
ranks. One participant who ranked second highest and faced actual
opponents spent $9 on first round punishment; the abnormally high

mean in that condition becomes more similar to other ranks (Mean =
$1.58, S.E. = $0.58) when this outlierisexciuded. ... .............. 78

Effects of quiz rankings on total PGG punishment (and standard errors
of the means) for participants facing computer opponents (i.e. false
feedback), actual opponents (i.e. no false feedback), and all
participants combined. Note: after excluding confederates, there were
relatively few participants facing actual opponents, with only six
participants ranked second highest and eight participants in the other

Average ratings on a 7-point Likert scale of feelings towards punishers
(black bars) and non-punishers (white bars). Higher values represent
INOTE POSItIVE IMPIESSIONS. . . .o ittt ittt vt e i e 101

Average amounts entrusted to free-riders, non-punishers and punishers

in the Trust Game after one round of a public goods game in Study 2.
Free-riders received less than punishers and non-punishers, yet there

were no differences between punishers and non-punishers. ......... 106

Average amounts sent to the free-riders, non-punishers, and punishers

in the simultaneous gift exchange after one round of a public goods

game in Study 3. Free-riders received less than punishers and non-
punishers, yet there were no differences between punishers and non-
10841 E] 0T ¢ 110

Average amounts entrusted to free-riders, non-punishers, and

punishers in the Trust Game after five rounds of public goods game in
Study 4, by participants who provided more (black bars) or less (white
bars) than the median amount of punishment. Free-riders received less
than cooperators, and punishers received more than non-punishers. ... 116

xii



Ph.D. Thesis — Pat Barclay McMaster University — Psychology

5.1:

5.2:

The effects of self-reported altruism (Experiment One) on the

desirability of male and female targets for long term relationships

(black bars), dates (grey bars), platonic friendships (white bars), loans
(horizontally striped bars), working partnerships (vertically striped

bars), and the effects of altruism on physical attractiveness (diagonally
striped bars) and sexual attractiveness (dotted bars). Ratings were
standardized according to the mean and standard deviation of each

picture on each variable. * p<0.05.......... ... oo, 140

The effects of other-reported altruism (Experiment Two) on the
desirability of male and female targets for long term relationships

(black bars), dates (grey bars), platonic friendships (white bars), loans
(horizontally striped bars), working partnerships (vertically striped

bars), and the effects of altruism on physical attractiveness (diagonally
striped bars) and sexual attractiveness (dotted bars). Ratings were
standardized according to the mean and standard deviation of each

picture on each variable. * p<0.05......... ... oLl 150

xiii





















































































































Ph.D. Thesis — Pat Barclay McMaster University — Psychology

more money to others when they had access to their partners’ long-term
reputations (i.e. information on average ratings) than when they only knew their
partner’s short-term reputations (i.e. information on the rating in the previous
round only). Keser (2002) also found that participants returned more money to the
senders when they could acquire a reputation for doing so, and people tended to
trust those who had been trustworthy in the past. These results show that players
were concerned about their reputations for trustworthiness, others responded to
those reputations, and participants may have behaved in a trustworthy manner in
order to gain from partner’s trusting behaviour in future rounds. However, this
study only used one type of experimental game, and as such it did not show that
people would behave cooperatively in one context in order to signal
trustworthiness in another context. In Chapter 2, I will present evidence that
people do try to use displays of altruism in one context to signal trustworthiness in
a different context, and further evidence that participants are more likely to trust
people who make high contributions to public goods than others who make lower
contributions. Furthermore, I will present evidence that incentives to compete for
the best reputation can maintain contributions to public goods better than
opportunities for reputation without such incentives.

1.6.3(3) Altruistic Punishment as a Costly Signal

Gintis et al. (2001) suggested that punishment can be a costly signal of
individual quality or status, given that dominant individuals are better able to

punish subordinate individuals than vice versa (Clutton-Brock & Parker, 1995).
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Punishment can invite retaliation, and dominants are better able to withstand such
retaliation than subordinates. Also, punishment of a high status individual by a
low status individual is likely to be ineffective if the low status person lacks the
strength or social power to harm the free rider without doing much more harm to
himself. Thus, the honesty of punitive signals is maintained since punishment is
less costly and more beneficial for high status individuals because their
punishment is less likely to invite retaliation and more likely to be effective. In
Gintis et al.’s model, one evolutionary equilibrium is for high quality individuals
to punish and low quality individuals to abstain from punishing. There is some
field evidence that high status individuals are more likely to criticize free-riders
than are low status individuals (Barr & Kinsey, 2002; Wiessner, 2003). Chapter 3
of this thesis investigated the possibility that artificially granting people high
status makes them more likely to provide altruistic punishment of free-riders.
McElreath (2003) modeled the effects of reputation in conflict situations.
He found that individuals should be more willing to fight over resources when
there is a possibility of acquiring a reputation for willingness to fight. Having a
tough reputation deters others from escalating conflicts over resources, such that
individuals with hawkish reputations are more likely to gain resources without
conflict than individuals with dovish reputations. This is allegedly occurring in
“cultures of honour” in places such as the southem United States (Cohen, Nisbett,
Bowdle, & Schwarz, 1996) where people are very willing to fight to defend their

honour. In such places, a tough reputation may be the most effective deterrent
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repéid. This incentive to trust (and expectation of trust) makes competitive
altruism more likely to arise. This could occur in situations where only a subset of
all people will benefit from signaling altruism, or when some people will benefit
more than others will. Such situations may include (but are not limited to) times
when individuals need to cooperate with others, yet cannot or will not form
partnerships with all other group members. The most altruistic individuals may
attract the best (or the most) cooperative partners (or mating partners if pair-
bonding is a type of cooperative relationship where free-riding on a partner’s
efforts is possible.)

The present study replicates and extends Milinski et al.’s (2002) findings
that more people contribute in PGGs when they expect future indirect reciprocity
games; and people donate money more often to persons who contributed in the
PGG. The present experiment differs from the Milinski et al. study because it
shows that reputation effects extend to trust. It does so by pairing a PGG with an
experimental game that measures trust rather than indirect reciprocity, and shows
another reason why good reputations may be valuable. The present results in the
Trust Game are not likely to be the result of rewarding high PGG contributors for
a few reasons. The amounts entrusted to other players were higher than one might
expect anyone to send as a reward for contributing in the PGG because the
average amount entrusted was over one third of the maximum possible, which
was more than the endowment in a round of the PGG. In other experiments,

people have given about one tenth (Clark, 2002) or one fifth (Sefton, Shupp &
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participants could only trust one person. Thus, low contributors may have felt that
there was no benefit to having a reputation and reduced their contributions in the
PGG, affecting the entire group. In real life, the second- and third-most
trustworthy people in a group might also benefit from good reputations because
people can form multiple partnerships. Despite these limitations, the present study
provides evidence for competitive altruism, which suggests that this is a

potentially fruitful area for future research.
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the disincentive to punish free-riders, and cause punishment to increase in
frequency in populations via individual learning. If such benefits were also
accrued in ancestral environments in which humans evolved, then reputation
(with or without group-level effects) could explain why the psychological

mechanisms that modulate altruism and altruistic punishment evolved.
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example, the control version of one description mentioned that the target played
guitar in a local establishment, whereas the altruistic version said that the target
played guitar at a children’s hospital. Thus, I tried to equalize the skills and ability
levels displayed in the altruistic and control versions. Each description also varied
in the length of relationship sought by the target. Thus, there were four versions of
each description: a non-altruist seeking a short term relationship, a non-altruist
seeking long term, an altruist seeking short term, and an altruist seeking long

term. Based on pilot testing, four descriptions (see electronic supplementary
material) were chosen as having effective manipulations of altruism and
relationship type sought.

Each participant saw all four descriptions (one of each version), each
paired with one of the photographs of the opposite sex, with
description/photograph pairings counterbalanced. Participants were asked to
imagine that a friend had sent descriptions of potential blind dates. They then
rated each “person” on a number of characteristics including desirability for
relationships. Questions relating to good character and promiscuity were added
(after the questions about desirability) to test the effectiveness of the manipulated
features of the descriptions. To reduce picture effects, scores on each dependent
variable were standardized according to the sex-specific mean and standard
deviation for each picture on each dependent variable. After rating the targets,
participants completed the SOJ, and they were again divided into tertiles based on

their SOI scores. A Repeated Measures General Linear Model was used to
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Thiessen, Young, & Burroughs, 1993; Wiederman, 1993). However, very few real
advertisements explicitly mention altruistic tendencies or request them, making it
infeasible to measure preferences for altruism by analyzing the content of existing
ads. Strassberg and Holty (2003) created experimental personal advertisements
and measured the hit rates of different types of ads. Future studies could use a
similar procedure to test whether the current findings generalize to real-life

mating contexts and further examine whether altruism increases a person’s

desirability.
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would be reduced. Secondly, the amounts entrusted were much greater than the
amounts that people spent to reward cooperators in other experiments (Clark,
2002; Sefton et al., 2002)."" Thirdly, people entrusted non-zero amounts to free-
riders despite the fact that they often punished free-riders. It does not make sense
that people would punish low contributors only to reward them immediately
afterwards, whereas it is conceivable that they might still have some (albeit little)
faith that the low contributors would return some money. Fourthly, the people
who contributed more to the public goods did not entrust more than others who
contributed less, which speaks against an indirect reciprocity account because one
would expect the cooperators to spend more on rewarding. Fifthly, in Chapter 4,
participants entrusted more money to punishers but did not return more money to
them. The fact that Responders in the Trust Game did not return more money to
punishers suggests that players trusted punishers more than non-punishers but
were not motivated to reward them more than non-punishers. Sixthly, with direct
or indirect reciprocity, one only needs to be as altruistic as others in one’s group
in order to be considered cooperative, and one does not necessarily need to be
more altruistic than others. With costly signaling, competition might not always
occur, but is likely to occur when each signaler needs to send a stronger signal

than competitors in order to be chosen over others as a mate or partner. Thus, the

" i i ilinski et al.’s (2002a, b) studies, because their
I cannot directly compare amounts with Milinski ¢ 0
participants madeybinar;) “yes” or “no” decisions about rewarding, so we do not know how much

they would reward if their decisions had been unconstrained.
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over into other situations (such as dyadic interactions). People who provide public
goods may be disadvantaged relative to free-riders at the moment when they
provide the public good, but receive subsequent reputational benefits that
compensate for this disadvantage. This thesis presents evidence that people do
receive reputational benefits from providing public goods, and these reputational
benefits can translate into tangible benefits.

Chapter 2 showed that those who contribute to public goods are trusted
more in subsequent dyadic interactions than those who contribute less. Chapter 4
replicated this finding, and demonstrated that punishers also receive social
benefits when they impose sanctions on uncooperative individuals. These chapters
showed that people entrusted more money to public goods providers and justified
punishers, which shows that altruists can receive tangible benefits for their
behaviour. Finally, Chapter 5 showed that altruistic men were more appealing as
long-term romantic partners, and suggested that altruistic men might thus attract
more (or higher quality) women for romantic relationships. Thus, it seems clear
that people can receive individual-level benefits from altruistic behaviour. If
altruism and justified punishment are signals of cooperative intent, then these
benefits will not be subject to the second-order free-riding problem because others
will cooperate with altruists and justified punishers because it is in their best
interest to do so. If similar benefits were accrued in ancestral environments, then
this could have selected for the psychological mechanisms that modulate altruistic

and punitive behaviour, regardless of any group-level advantages. The presence of
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humans. Based on this fact and based on the evidence I have discussed in support
of reputation-based theories, I would suggest that the balance of experimental
evidence now supports the notion that altruistic sentiments are the product of
reputation-based individual-level selection (including indirect reciprocity and

costly signaling) rather than group selection.

6.3 Potential Future Directions

I have presented evidence supporting the notion that altruism can function
as a signal of cooperative intent. Costly signaling theory has only recently been
applied to human behaviour, and particularly to human cooperation. This is an
area that is ripe for theoretical and empirical work. We are still in need of
mathematical models to formalize the conditions under which we might expect
altruism to be used as a costly signal of cooperative intent, and what factors
should affect how receivers respond to such signals. Future work can focus on the
conditions under which people will compete to be more altruistic than others, and
the effects of audience size and characteristics. Furthermore, altruists probably
receive benefits other than trust for their actions, so future work can investigate
what other benefits are accrued by generous people. For example, punishers are
likely to be feared or deferred to but not necessarily liked, so one might be
interested in testing whether this is indeed the case. Finally, it would be useful to
examine the particular emotions and decision rules involved in cooperation and
Justified punishment, and how those mechanisms develop within a person’s
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