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The editor of this book edited my paper without my consent - resulting in a large number of misrepresentations of my ideas. The following is my original presentation without the editor's "corrections"
The handicap principle in social interactions.

By Amotz Zahavi

The handicap principle was first suggested by me to explain why peahens prefer peacocks with elaborate, long, heavy and cumbersome tail (Zahavi 1975).  I suggested that the ability of a male to survive and move efficiently, in spite of the burden imposed by the tail, is a reliable test and a demonstration of its quality.  The peacock’s tail serves  as a reliable signal of quality, since males of inferior quality cannot function with a tail as heavy as that of the higher quality ones.  Later, experiments verified that indeed the males with the heavier tails were the better males that have more offspring (Petrie et al 1991).  I compared the effect of the cumbersome tail to that of the handicap (weight placed on the better horse) in horse racing and the handicap in golf competitions and other sports.

Social sciences have already started using the handicap principle to explore the messages involved in social interactions and to explain the evolution of various rituals and other social displays ( Hawkes 1991, Hawkes and Bliege Bird, 2002, Kohn & Mithen 1999, Miller 2000).  I myself have been applying the principle very profitably to watching my birds and the people around me.  I therefore welcome the attempt in the present volume to apply the handicap principle to religious rituals and to suggest that these rituals reliably signal certain important information to members of the religious community.  In this introduction I wish to describe the biological background of the handicap principle.
Communication is a social act entailing at least one signaler and one receiver.  Almost always additional individuals are indirectly involved as potential signalers, competing on the attention of one or more receivers.  In order to evolve, communication has to be advantageous to both signaler and receiver.  A signaler benefits from signaling if the signal changes the behaviour of the receiver in a way that would fit the interests of the signaler.  A receiver may benefit from reacting to a signal if the signal contains useful information that was otherwise not available to it.  However, since the interests of any two individuals may conflict, it is reasonable to assume that evolution selects receivers to respond only to reliable signals and ignore unreliable ones.  The handicap principle is a mechanism by which a signaler can ensure the reliability of the message encoded in a signal: the signal itself handicaps the signaler in something that is related to the information provided by the signal.  The investment in such handicaps should be differential: it should be affordable for an honest signaler but not for a cheater.  Thus, although the handicap principle was formulated to explain the evolution of extravagant signals of mate choice, it can just as well ensure the reliability of any other signaling system (Zahavi 1977a, Zahavi and Zahavi 1997).

The investment or handicaps signalers undertake are taken in order to gain (increase their biological fitness)
.  An individual that takes on a reasonable handicap to signal is like an investor spending on advertisement.  In both cases excess investment may lead to a loss.   

The investment in a signal may be in different modalities:  wasting time, energy, or materials; movements, voice, concentration, body shape, chemistry, a loss of social prestige and even some sacrifice of reproduction.  However, the detailed pattern of the signal is shaped according to the message encoded in the signal: Wealth can be signaled by a waste of money and courage may be displayed by taking a risk, but taking a risk cannot display wealth.  This connection between the pattern of the signal and its message content is a powerful tool for understanding the messages encoded in signals. 

It is a common practice to decipher the meaning of a signal according to the reaction of the receiver: a show of one's muscles is assumed to be a threat signal if the receiver retreats.  However, different receivers may react differently to the same signal.  The same show of muscles can, at the same time, deter a rival and attract a mate or a collaborator.  It is therefore better to comprehend the meaning of a signal, i.e., the information provided by the signal by examining the handicap it entails.  Thus, a show of one's muscles can be simply understood as a signal of strength - carrying a reliable message about the strength of the signaler.  On the other hand, there are several different ways to signal strength: one can show muscles – or amplify the show by some decoration, or perform a deed that needs strength, etc.
The differential investment is a basic demand of the HP.  If every signaler can signal alike and under all circumstances – the signal can no longer serve to distinguish between signalers.  A signal of the same magnitude should be easier to perform for the higher qualified individual than for the lower qualified one.  The investment should be such as to distinguish between them.  This differential may also apply to the same signaler under different circumstances.
Ritualization is the process by which signals evolve from characters that are not signals (Huxley 1914).  The process results in the evolution of signals that are performed in a more standard way than the same characters before they became signals.  Huxley, and following him most ethologists, (Morris 1975) believed that the standardization evolved in order to make the message clearer so that, for example, a threat signal would not be confused with courtship.  They also believed that some of the information is lost due to the standardization.  However, I suggested a different interpretation for the ritualization process (Zahavi 1980).  I claim that rituals evolve out of the competition among individuals to display certain characters, rather than from the benefit of making the meaning of the signal clearer.  Observers can better judge small differences among competitors if they display their abilities according to a standard way.  Strict standards are therefore imposed in sport, beauty, or musical contests as well as in any other competition.  Ritualization is the process by which such competitive standards evolve.  For instance, an outside observer may be impressed by the standard pattern of a greeting ritual.  However, when greeted by a friend one may well react to a "good morning" by asking "what happened?" reacting to slight differences in intonation of the signaler.  Thus the greeting itself (the standard signal) may reveal differences between two signalers or between the signaling of the same individual in two different circumstances, precisely because of the standard way in which it is performed.  
Other examples are patterns common to all members of a species, or the style of clothing common to a social group.  The standard interpretation is that the common dress evolved in order to display the affiliation of individuals with a group, to avoid mixing with individuals of other groups or other species.  However, my suggestion is that the common dress also evolved out of competition among members of the group.  The uniform dress may reveal differences among individuals in the quality of their body, their movements, or the ability to take care of the dress, or even in the quality of its materials.
It is comparatively easy to understand the handicap in a cumbersome tail or a pair of heavy antlers or the investment required to spend a few hours in a religious ritual.  It is more difficult to consider as handicaps the investment required to perform a small ritual, such as starring at an opponent, or the detailed pattern of a dress.  Starring at an opponent, for example, displays threat, because fixing ones eyes on the opponent means that the signaler is not collecting any information about what else is happening all around.  A signaler who has not yet decided to fight if his opponent does not submit requires additional information; thus it has to watch around and cannot fix its gaze at its opponent.  Thus, for an individual that has already decided to fight, starring at an opponent entails a smaller investment than for the one who still hesitates.  Staring can be amplified by small decorations, such as eye-lines as in the Great gray Shrike (Lanius excubitor).  However, while amplifying the steady gaze of the determined individual, such lines also amplify hesitation, increasing the handicap.  This example shows how even small decorations, such as eye-lines that are considered to be mere species' "markers", or "badges of status", entail differential investment for signalers of different qualities.  To appreciate the investment in a particular marker or a badge of social status one needs to understand thoroughly the social system and the values appreciated by its members.
Signaling honest and detailed information about quality that is otherwise unknown to observers, thus involves handicaps.  The same signals that display accurately how much better the signaler is than some, also provide information how much worse the signaler is than others.  While displaying clearly that the signaler is superior to an individual of a lower quality, it also displays that it is inferior to one of a higher quality.  This information would not have been readily available without the detailed display.  Hence the handicap in such cases is in the modality of providing exact information.  Better quality signalers are less handicapped by displaying their quality and inferior individuals lose more.   
The testing of the social bond.   
I explained above why individuals have to take on handicaps in order to prove the reliability of their signals.   Later I found out that individuals also impose handicaps on others – in order to extract reliable information on attitude towards themselves (Zahavi 1977b)
Since 1970 I have been studying the complex social system of the Arabian babbler, a bird species that cooperate in breeding and in defending their common territory.  Babblers live permanently in small groups (2-20 members).  They often fight with neighbouring groups.  During such fights a babbler may be attacked by several rivals and is then dependant on members of its own group to save it.  For this and other reasons a babbler has to assess daily its social standing with other members of its group.  Much of the babbler’s daily activities involve displays that test the social bond among group members.  Babblers impose handicaps on their group members: they clump, dance, play and allopreen with them (Ostreiher, 1995, Posis-Francois et al., 2004 , Dattner, 2005).  The response to these impositions is variable.  Often the response is positive; sometimes, however, the other individual may move away or even respond with aggression.  When clumping, babblers lose time they could otherwise use for feeding and the risks of predation increases.  Babblers nearly always invite the group to dance in the open, away from the canopy of a tree, where they are more exposed to predators.
I suggest that many of the love gestures animals (including humans) perform, test the social bond and require investments, that is, handicaps.  The investment may be in time, freedom of movement etc.  Social rituals, such as dancing, shaking hands, embracing or kissing, provide reliable information about the relationship of the interacting parties with one another because of the burdens they impose.
Altruism as a handicap.  Perhaps the most important finding in our babbler research was the conclusion that their altruistic acts are signals (Zahavi, 1977a, 1995).  The altruistic act provides information about the quality of the altruist and may also advertise the interest of the altruist in other members of the group, as discussed by Sossis in the present volume.  Babblers perform many complex altruistic behaviours such as tending to offspring that are not their own, donating food to others, standing guard when the rest of the group is feeding, participating in fights with neighbouring groups, risking themselves to rescue group members from predators or in inter-group fights.  

Altruism is not equally performed by all group members.  Dominant individuals donate food to subordinates but subordinates very rarely donate to dominants.  Dominants may even interfere with subordinates that try to serve as sentinels (Zahavi and Zahavi, 1997, Ch. 12), or when they attempt to help in fighting rival groups (Berger, 2002), or mob predators (Anava, 1992), or when they attempt to donate food (Kalishov et al, 2005).

The competition among babblers to act as altruists and their interfering with the altruistic acts of their group members suggested to me that the altruist must be gaining directly from being an altruist, rather than indirectly from the benefit the group, or kinship, acquires as a consequences of the altruistic acts.  If the benefit to the individual came through the benefit to its group, there would have been no reason to compete over altruistic activities (since the benefit would have occurred anyway) and certainly no benefit in suppressing the altruistic activity of others.  I suggested that the altruist gains by increasing its social prestige.  Social prestige, like an invisible peacock's tail, deters rivals (e.g. group members of the same sex) and attracts collaborators, (e.g. mates as well as collaborators of the same sex (Zahavi, 2003).  None of the other theories that claim to explain the evolution of altruism, such as Group Selection, Kin Selection or Reciprocal Altruism can explain why individuals should compete to be altruists, even more so why dominants often interfere with the altruistic acts of others.
Life in a cooperative group is a mixture of common and conflicting interests.  Among babblers the common interest is the defense of the common territory against neighbouring groups; but they conflict about their chances to breed.  There is very little overt aggression among adult group members.  The constant presence of other group members renders aggression more costly.  Even a winner in an intra-group fight may end up wounded or tired and thus vulnerable to aggression by a third individual that did not participate in the fight and is still fresh.  Threats are also more dangerous, since they may escalate into fighting.  Hence conflicts have to be resolved by other means.  Altruism directed towards subordinate members of the group, as is the case among babblers, and the competition to act as altruists, can advertise the quality of the altruist and thus replace overt aggression as mean of resolving conflicts.  However, conflicts are ever present, and when signaling (by altruism) does not resolve them, aggression may erupt, and two babblers that for many years displayed love and affection toward each other are suddenly fighting violently, until a former partner is either killed or is chased from the group. 
It has been claimed that people (and animals) act altruistically and follow religious teachings because of an inner urge.  This is certainly true.  Natural selection selects for traits beneficial to the individual carrying them.  We "naturally" love, eat, like to be in company with other people, act altruistically, take on handicaps and do many other things without stopping to analyze them.  It is also true that a society composed of altruists is often better off than otherwise.  Still, we have been selected to acquire these traits and feelings because these traits contribute directly to the survival and the reproduction of the individual.
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� The word "handicap" has an unrelated meaning of "disability."  The handicap principle described here was so called not in relation to disability or overcoming it, but rather from the use of "handicap" in sports – an extra burden or difficulty undertaken by the better competitor to show superior ability.





