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WHY TO BUY YOUR DARLING FLOWERS:

ON COOPERATION AND EXPLOITATION

ABSTRACT. Trusting in someone’s cooperation is often connected with the
danger of being exploited. So it is important that signals are exchanged which
make it probable enough that the potential partner is reliable. Such signals must
be too expensive for partners who are planning to abuse the trust they are given
but cheap enough for those who wish to initiate a long-term cooperation. In a
game theoretical model, it is shown that such signals could consist of presents
given before the partnership starts. These presents must be more expensive than
the advantage of a one-period exploitation but smaller than the profit from a long-
term partnership. In order to prevent that the receiver only collects presents, and
that she is not interested in a firm partnership, these gifts should be of low value
for her. Flowers are the prototype of such presents but usually not the only and
not the most important signal of this kind. Nor is the partnership between men
and women the only example of cooperative relations which are endangered by
exploitation – but of all exploitation stories this one is most often narrated.
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1. WHAT ARE THE PROBLEMS?

Giving a womanF (expensive) flowers is a signal – no doubt! A
signal telling thatM, the giver, likes her – and perhaps more than
that. The signal is understood independently of whetherF likes
these flowers in particular or flowers at all.F ’s (moneterized) utility
g′ from this present is usually much smaller than g,M ’s cost of
the flowers. Usually,F would not think of buying such expensive
flowers herself.

There are other signals of the same kindM may send toF . The
most important and most valuable gift ofM is necessarily connected
with a similar gift fromF to M: time for one another. Evaluated
by their respective wages, the time spent together is a large scale
exchange of gifts. Both may enjoy this time – but from an ‘objective’
point of view there is hardly any utility from this extensive being
together.
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Within an evolutionary approach (as an example see Güth and
Kliemt, 1994), we may ask – on the basis of ‘objective’ utilities
like income or the number of offsprings – why tastes (subjective
utilities) for spending one’s time together develop. I do not want to
analyse this question within a formal framework. The following in-
vestigation – based on objective utilities – provides us with reasons
for the development of tastes for giving presents and spending time
together in cases where long-term cooperation is planned.

Why and when is it important to initiate a long-term cooperation
with the one- or two-sided exchange of gifts? Anytime there is the
danger of short-term exploitation of a relationship! For the sake of
simplicity, let us assume that there are populations of homogeneous
Fs andMs who can cooperate for a ‘long time’ with a medium pay-
off per period forM. M, however, can also exploit the relationship
with F . Such behavior terminates the interaction after one period,
but in the next periodM may find a new partner (and exploit her
also); etc. The exploitation strategy, however, does not pay if there
is an ‘entrance fee’ forM in form of gifts which are large enough to
outweigh the one-period advantage of exploitation.

Even in modern times, men and women have no symmetric in-
terests in partnership. ‘Subjective’ as well as ‘objective’ female pref-
erences for longer relationships are not shared to the same extend by
men. Thus there is at least a rest of possible sexual exploitation. Of
course, during the last decades, in most cultures the damage of such
exploitation has decreased dramatically (and so have the donations
of gifts and, in particular, time), but it has not completely disap-
peared. While, in former times, weeks or months or sometimes even
years of engagement proceeded sexual contacts, in our times at least
days pass.

In a society, where everyF requires everyM to give her a suffi-
ciently large present before agreeing to closer relations (be it sexual
relations, moving together, or even marrying), there is no need for
a singleF to do this. She is protected by a man’sfuture presents
which he has to give everylater partner. So, on the contrary, it may
be advantageous for her to enjoy the advantages of a close relation
as quickly as possible – except in the case whereg′ just leaves her
indifferent. The requirement of gifts has the character of a public
good – and this may be the reason why such behavior is socially
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enforced. Adecentgirl insists on a sufficiently long time of courting
byM.

If the time of courting is less productive than the time of ‘liv-
ing together’ then this period should be kept as short as possible.
The socially optimal time wouldM make just indifferent between
long-term cooperation and exploitation. In reality, however, we have
different types ofMs (and ofFs) and they have private information
about their values. This makes it difficult forF to determine the
necessary amount of presents and courting. Usually, it would be
inefficient for her to insist on complete safety but she would start
cooperation even under some risk of being exploited.

Diamonds are a girl’s best friends – but not a man’s best gift. His
costs g are the relevant signals forF , her utility g′ is only another
attribute of the preservices she requires: the largerg′ the easier it is
for her to wait. She even might prefer to wait forever – that’s the
wayM might be exploited. So do not buy your darling diamonds,
nor help her pass an examination, or get a job, not to speak of giving
her money, but buy her flowers, cook her a meal (the worse it tastes,
the better?). Be together with her – but do not help her save or earn
money.

Well, do not take this descriptiontoo literally. The activities of the
courting phase do not only serve to signal preferences for a stable
partnership but they also helpF to estimate the advantages of co-
operating withM (and vice versa). For this purposeM does not only
have to be entertaining, he may also signal the ability and the good
taste to produce a fine meal, and he even might be obliged to prove
high income and generosity. But in order not to overload the models
which will be presented in the next chapters we concentrate onF ’s
lacking information aboutM ’s exploitation incentive and onM ’s
lacking information about the damage his exploitation causes forF .
F ’s andM ’s utilities during a long-term relationship are assumed to
be constant and common knowledge.

In the next section we will start with a simple model of homogen-
eousFs andMs and of complete information. In Section 3, we will
introduce incomplete information. In Section 4, we will discuss a
typology of gifts, and the last topic, in Section 5, is the applicability
of such models to other examples of cooperation, between people as
well as between firms.
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Two papers which are close to the present one are Camerer (1988)1

and Carmichael and MacLeod (1997). Qualitatively similar results
are deduced from different models. Camerer (1988) as well as Car-
michael and MacLeod (1997) assume a basic game between the
potential cooperators which is a 2× 2 matrix game with incomplete
information. My basic game is the game of trust (with complete
or with incomplete information). Camerer (1988) enlarges his basic
game only by a prestage of giving presents. I embed my game in a
population where there is the possibility to change partners. The lat-
ter is also possible in Carmichael and MacLeod (1997), where cheap
talk as well as more explicit population dynamics are introduced. On
the other hand,g′ = 0 is assumed. Carmichael and MacLeod (1997)
discuss evolutionary equilibria in their model.

The result of all models is that gifts can enhance cooperation.
The precise results, however, are rather different. The differences
between Camerer’s Figure 1 and my Proposition 4 are primarily
due to the different nature of incomplete information in the two
papers. In Camerer (1988), incomplete information refers to the
question whether or not one’s partner has exploitive preferences.
In my paper, all women have cooperative preferences and all men
have exploitative preferences. Incomplete information (where it is
introduced) refers to the magnitude of the utilities of exploiting or
of being exploited. In Carmichael and MacLeod (1997) all players
haveidentical utility functionsbut may have different strategies. The
evolutionary equlibria refer to these strategies.

Neither of the two other papers can discuss the magnitude of
g′ within their models. In Camerer (1988),g′ plays no role at all
while, in Carmichael and MacLeod (1997),g′ is set to 0. So, one
of the results of my model, namely thatg′ has to be relatively small
compared withg, cannot be found in these models but is derived by
the authors outside the model from plausibility arguments.
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2. COOPERATION IN A HOMOGENEOUS WORLD
WITH COMPLETE INFORMATION

2.1. The model

In the core of the following models we find the Game of Trust2 (see
Figure 1). The subgame perfect equilibrium of this simple game is
the choice ofNC by M and (therefore)NT by F . So, what could
changeF ’s mind3 and make her chooseT in spite of the income
relationτ < β. One answer may be the existence of a behavioral
norm of reciprocity (which might be expressed by subjective util-
ities). The evolutionary stability of such a norm is shown by Güth
and Kliemt (1994). A necessary condition of this result is, however,
a large enough probability of detecting ‘exploiters’, that are types
of M who have not developed such a norm and thus would choose
NC.

Figure 1. The Game of Trust. The upper values at the final nodes are utilities of
M and the lower values utilities ofF . β > τ > 0 andτ ′ > 0> β ′ are assumed.

While in literature usually one-shot games of trust are invest-
igated I would like to investigate a repeated game – embedded in
a population where partners can be changed. In the theory of re-
peated games, there is usually no switching of partners allowed.
Then, cooperation is described by the Folk Theorem which says
that there are equilibria for all feasible utility distributions which are
Pareto-superior to the equilibrium of the one-shot game. Particularly
attractive are Trigger (Tit for Tat)-strategies: “Trust (cooperate) until
the other does not cooperate (does not trust), then play the equi-
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librium strategies of the one-shot game”. Such a Trigger-strategy,
however, is no real threat in a world whereM could exploitF once
and then look for a newF . But such a world is the real environment
for cooperation! So let us embed the Game of Trust in a larger game
structure, called0.

Game0:

There aren homogeneous men andn homogeneous women present
in the population.
1. Stage: (a) Every man and every women have a probability of

p (independent ofn) to meet a partner in this first stage
which lasts one period. Let us now regard a representative
pair (M, F ) which has been matched.
(b) M givesF a present which costs himg and provides
her with a utilityg′ with (g, g′) ∈ G ⊂ R+×R+. The ‘no
action’ alternative (0,0) is assumed to be contained inG.

(Starting point of) Gamẽ0:

2. Stage: (a) The Game of Trust is played.M andF get the utilities
indicated in Figure 1.
(b) If F has chosenT andM has chosenC thenM and
F proceed to the second stage. Otherwise, they start again
with the first stage, i.e.M andF both have a probability
of p per period to find a new4 partner.

Evaluation:All players want to maximize their discounted expected
income (infinite horizon) with a discount factor =δ.

REMARK. For the sake of simplicity, in 2(b) a Trigger Strategy is
explicitly assumed. This is not decisive for the following results.

In the following, we want to concentrate on symmetric and sub-
game-perfect stationary (Markov-) strategies. We may doubt that
any other than a stationary strategy can be supported by social norms
whose necessity we will discuss later.

An equilibrium is called symmetric if symmetric players (like the
Ms or theFs) use the same strategy. An equilibrium is called sta-
tionary if a player uses the same strategy for all identical subgames.
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Identical subgames often exist in the case of infinite games as the
above one. If we ignore sunk costs and sunk profits then, independ-
ently of the period we have reached,M andF are confronted with
the same subgames̃0 after they return to the second stage. They
are confronted with the same subgame0 whether they start from or
return to the first stage.

2.2. Symmetric and stationary pure-strategy equilibria

Let (m, f ) be the expected incomes ofM andF from game0̃. In
Stage 2,M would decide forC if deviating now and cooperating in
future periods5 is less profitable than always cooperating, i.e.

β + γ (−g + δm) 6 m. (1)

γ is determined byp andδ.

γ = δp + δ2(1− p)p + δ3(1− p)2p + · · ·
= δp

1− δ(1− p). (2)

If (1) holds then it cannot be optimal forM to exploit two (or three
or any finite) number of women. We can deduce this by induction
with respect to the number of exploited women. If m isM ’s value for
k−1 exploitations then (1) shows thatk exploitations are connected
with lower expected profit. Every strategy with an infinite number of
exploitations can be approximated by a sequence of strategies with
finite numbers of exploitations.
F would decide forT if (1) applies and if

0+ γ (g′ + δf ) 6 f (3)

and forNT otherwise.
In the case of permanent cooperation betweenM andF we get

m = τ

1− δ , f = τ ′

1− δ . (4)

In the case of non-cooperation,m andf are 0. If there is no(g̃, g̃′) ∈
G so that (1), (2), (3) and (4) apply then cooperation is impossible. If
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there are such combinations then all men would prefer the cheapest
present, i.e.

g̃ = min{g : (g, g′) ∈ G and (1), (2), (3), (4) apply}. (5)

This g̃ is well-defined ifG is a compact set – which we want to
assume from now on – and if (1) to (4) can jointly be fulfilled inG.
But there are still obstacles to cooperation.g must not be so large
that it destroysM ’s incentive to offer cooperation, i.e.

−g + δm > 0. (6)

If g̃ can be chosen to make (1) an equality, then (6) is reduced to

β 6 τ

1− δ (6′)

i.e. the one-period utility of exploitation must not be larger than the
aggregate utility of always cooperating.

Let us comprehend: A cooperative equilibrium, where everyM

andF who once meet always stay together, requires (1), because
otherwise men would prefer exploitation to cooperation, (6), be-
cause otherwise men are not ready to give the necessary presents
and time, (3), because otherwise women would only want presents
but no stable partnership. An inequality (3), however, is not enough.

A single womenF is protected against exploitation by the beha-
vior of all other womenwho requireM to give them presents and
time which incur costs on him. So a single women could ignore the
inequality (1). If (3) is not fulfilled with equality then one best reply
for her is to chooseT in Stage 2, whatever(g, g′) this single man
has chosen. Under such circumstances, he would offer (0,0). So, a
necessary condition for the existence of a symmetric pure-strategy
equilibrium is that (3) is fulfilled with equality, i.e.

g′ = τ ′1+ pδ
pδ

. (3∗)

Now F is indifferent betweenT andNT and can deny trust to all
men who do not spend the necessaryg̃. The equilibrium thus has the
character of a mixed-strategy equilibrium: the strategy choice of all
men make women indifferent betweenT andNT .
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PROPOSITION 1. (i) There is a stationary and symmetric pure-
strategy equilibrium with continuing cooperative partnerships if and
only if there is(g̃, g̃′) ∈ G for which (1), (2), (3∗), (4), and (6) apply.
Of all these equilibria, the one with the minimum̃g is prefered by
all men. This is also connected with the smallest social loss.

(ii) There is always a ‘singles equilibrium’ where all men give
(g̃, g̃′) = (0, 0) and chooseNC and all women chooseNT .

(iii) There is no other stationary and symmetric pure-strategy
equilibrium.

Proof.(i) The necessity of these conditions has been shown above.
On the other hand, if such (g̃, g̃′) exists, then there is an equilibrium
where allM give presents(g̃, g̃′) and chooseC in the second stage,
and where allF chooseT if and only if g > g̃ andg′ = g̃′. If
all other players behave in such a way no single man and no single
woman has an incentive to deviate from these strategies.

(ii) is apparent.
(iii) A stationary strategy requires identical behavior in every

game0̃. In addition to the behavior under (i) and (ii) the only pos-
sibilities are

(a)F choosesT ,M choosesNC , or
(b) F choosesNT ,M choosesC .

Both choices cannot be part of equilibrium strategies. If, in case (a),
F has to expect to be exploited her better choice isNT . If, in case
(b), the subgame is reached whereM can choose betweenC andNC
(becauseF ‘erroneously’ choosesT ) M is better off by exploiting
F because he cannot expect a second round of cooperation.2
PROPOSITION 2. In the case of Proposition 1 (i),

g̃ − g̃′ > β

γ
− (m− f )

(
1

γ
− δ

)
. (7)

Proof.(1), (2), (3), (4). 2
So, if δ is not too small or ifβ is large enough, an equilibrium

with stable couples requires thatM ’s costsg̃ surpassF ’s utility g̃′
from his presents.δ → 1 impliesγ → 1 and thereforẽg > β and
g̃′ → 0. In this extreme case,F should not receive any (‘objective’)
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utility from M ’s presents. ThoseM who try to persuadeF by giving
out-of-equilibrium presents with̃g′ > 0 will recognize: “can’t buy
me love”.

A graphical representation of(g̃, g̃′) can be found in Figure 2. In
the case ofG in Figure 2 we have(g̃, g̃′) ∈ G, i.e. symmetric pure
strategy equilibria with stable couples exist. In the case ofĜ, they
do not exist.

Figure 2. Equilibrium gifts with cooperation: existence and non-existence. The
dot indicates the socially optimal equilibrium.

In Figure 2,M andF can both improve their situation by agree-
ing on(ĝ, ĝ′)with ĝ < g̃, ĝ′ > g̃. Such agreements, however, would
destroy the equilibrium within the population – and it would thus
also harm thoseF who agreed on(ĝ, ĝ′). If M also expects a large
enough probability for such agreements with other women and if
no binding contract could be concluded thenM would exploit the
trust he has been given and afterwards look for a new partner. So all
women are well advised to act as Kantians; but as this advice might
not be followed the production of the public good “sticking to the
non-cooperative equilibrium” is supported by social norms which
enforce such behavior. Men are urged to spend time and money but
not to give money or precious things directly (the latter restriction
may by weakened in the course of time). Women are advised not to
take money and (in the beginning) precious presents, but decent be-
havior requires them to insist on first spending a lot of time together
and possibly requiring the man to spend money (without creating
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much utility for her) before she trusts in cooperation (which means
sexual contacts, living together, or even marrying).

2.3. Mixed strategy equilibria

In the case of Figure 2 witĥG there is no symmetric pure-strategy
equilibrium, but possibly there are symmetric mixed-strategy equi-
libria or asymmetric pure-strategy equilibria like in some models
for the voluntary provision of public goods. It is, however, not very
satisfactory to proceed on these lines. A symmetric mixed-strategy
equilibrium should be supported by social norms as described in the
case of pure strategy euqilibria – but norms which require trust or
cooperation with a certain probability seem to be difficult to imple-
ment. Asymmetric strategies, on the other hand, are easier to explain
in the presence of different types. So it seems to be preferable to
proceed with different types of men and women – what we will do
in Section 3.

2.4. The duration of a period and other influences onp andδ

The shorter a period is the smallerp is and the closerδ is to 1.
But a period cannot be arbitrarily short. It must be long enough to
giveM enough time for his present which consists – as mentioned
above – primarily of the time he spends withF . So the duration
of a period should be influenced bỹg (which is influenced byδ
and p). In a richer model, the determination of the three parameters
‘period length’,δ, andp could be endogenized. There are additional
influences onδ and p, in particular in models with inhomogen-
eous men and women.δ may, for example, decrease with the age
of an individual;6 p will depend on personal attributes, profession,
etc. But there may be reasons for varyingp even in a model with
homogeneous individuals.

What is the consequence of a ‘singles equilibrium’? This may
exist because (6) or

g > β

γ
−m

(
1

γ
− δ

)
(1′)

cannot be fulfilled, i.e. becauseβ > m or because(g̃, g̃′) 6∈ G.
In both cases, society may jointly work on the devaluation ofβ by
directly or indirectly punishing an exploiter.
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If β < m, however, there may also be another mechanism. In
the ‘singles equilibrium’ with presents(g̃, g̃′) = (0, 0) and choices
NT andNC , people may ask themselves what sense does it make
to meet potential partners at all. If, in such a situation,p decreases
dramatically then we may find(g̃, g̃′) ∈ G. Will p increase again
then? This question clarifies that the real endogenization ofp re-
quires a model in which the search of spouses is connected with
costs. I do not want to extend the model in this respect but pursue
other lines of investigation.

A last possibility to improve the chances of a cooperative equi-
librium is a redistribution of the ‘marital surplus’τ + τ ′ in favour
of the men: their incentive for cooperation would increase and their
necessary gifts would decrease.

3. DIFFERENT EVALUATIONS OF EXPLOITATION

Let us now assume that men and women have different(β, β ′) val-
ues which, however, fulfill the restrictions denoted in Figure 1. Let
us assumeβ ∈ B, β ′ ∈ B ′ and letµ(β) andω(β ′) describe the
distribution functions ofβ andβ ′. If we would vary the ‘productiv-
ities’ of the couples,(τ, τ ′), we probably should supplement such
a model with a Becker-style marriage market7 whereτ andτ ′ are
the endogenously determined shares of the joint product. The static
model of Becker, however, would not suffice in the dynamic game
0, it would have to be connected with a search model (see Bolle,
1985). As this would lead us astray from our problem of signalling
readiness to cooperate,τ andτ ′ are kept constant.

3.1. Complete information

In a model with complete information, differentβ ′ values do not
have any influence as long as we cope with pure strategies. Looking
back at the last section we observe thatβ ′ does not enter a single
formula. On the other hand,β is very important. (1) has to be ful-
filled for every man – but differentβ will result in differentg̃. Also
g̃′ may be different from man to man but the averageg̃′ has to fulfil
(3∗). This indetermination gives rise to a continuum of equilibria
(again similar to certain public goods equilibria where the public
good has to reach a critical level). Thus society has a coordination
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problem for the solution of which there are two obvious ways. First,
g̃′ might be required to be independent ofg̃ (i.e. ofβ). Second and
more convincing,̃g′/g̃ may be required to be constant (and probably
be much smaller than 1).

So the equivalent of Proposition 1 seems to be apparent and hardly
worth to be written down. But there is still another source of in-
determination. The space of equilibria is further enlarged by the
possibility that the women (which are indifferent betweenT and
NT ) chooseT only for certain types of men. The most interest-
ing of these equilibria, however, might be the one with ‘maximal
cooperation’. What does this mean?

In pure strategy equilibria, there is no need for women to worry
about exploitation and thereforeall women can cooperate with all
those men who offer a sufficient gift. The maximal set of ‘cooperat-
ive men’Bmax is more difficult to determine. It depends onβ andG
(which may vary withβ). But let us concentrate onβ in this and in
the next subsection and assume

SIMPLIFICATION 1. G is independent ofβ.

If G is sufficiently large every man for whom (1) (with equality) and
(6) are fulfilled can be believed to cooperate. Then the maximalB

is

Bmax=
{
β : m = τ

1− δ > β
}
= {β 6 βmax}. (7)

A difference to Proposition 1 arises ifB 6⊂ Bmax. In this case, the
chance of a woman to meet an acceptable man is smaller than the
chance of a man of typeβ ∈ Bmax to meet an acceptable woman.
We may assume thatp′, the women’s probability to be successfully
matched is

p′ = p · µ(βmax) (8)

with p = chance to be matched at all in one period. Finally, there
is a formal problem. Under current assumptions, the distribution of
‘unmarried’ types will change in the course of time. Intuitively, we
would not expect much qualitative change in our results but formally
things are far more difficult. So let us introduce the following
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SIMPLIFICATION 2. After the formation of a stable couple, i.e. if
M of typeβ andF of typeβ ′ chose to play the stationary strategies
C andT in 0̃, immediately two ‘adult children’ are born:M of type
β andF of typeβ ′ which join the set of ‘unmarried’ people.

Thus, the distribution functionsµ(.) andω(.) remain constant
in the course of time. With other assumptions, one will arrive at
different stationary distributions or (without replication) at rest sets
of unmarried men and women.

PROPOSITION 3. If there are different types of men and women
described by distributionsµ(β) andω(β ′), if Simplifications 1 and
2 apply, and ifG does not pose a restriction on the equilibria then
the symmetric and stationary pure-strategy equilibria with maximal
cooperation are described by

g̃(β) =
{
β
γ
−m

(
1
γ
− δ

)
for β ∈ Bmax

0 otherwise
(9)

with γ form (2), m from (4), andBmax from (7);

g̃′(β) =
{
τ ′ 1+p

′δ
p′δ · r(β) for β ∈ Bmax

0 otherwise
(10)

with p′ from (8) and∫
Bmax

r(β)dµ = 1; (11)

a man of typeβ decides

C for β ∈ Bmax, NC for β 6∈ Bmax; (12)

a women decides

T if β ∈ Bmax, β > g̃(β), andg′ = g̃′(β);NC otherwise.
(13)

Without proof. 2
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REMARKS.
(i) Bmax may be empty; then there is no cooperative equilibrium.
(ii) As mentioned above, the most plausible candidate forr(β) is

g̃(β)/
∫
Bmax

g̃(γ ) dµ(γ ).
(iii) After every period the types of menβ 6∈ Bmax and a fraction

of randomly selected women remain over. The latter is counterintu-
itive: One would expect that the women with the largestβ ′ are “most
cautions” and are therefore the most probable to remain unmatched.
But such an argument implicitly assumes incomplete information
(or mixed strategies)! Incomplete information is the topic of the next
subsection and we will see that, under these conditions, our intuition
is confirmed.

3.2. Incomplete information

We will proceed under Simplifications 1 and 2. After the random
matching ofM andF , F knows herβ ′ but not theβ ofM, she only
knows the distribution functionµ(β). Vice versa,M knowsβ but
notβ ′, he knows onlyω(β ′).

In a stationary and symmetric pure-strategy equilibrium, values
(m(β), f (β ′)) for game0̃ (now with incomplete information) exist.
B̃ andB̃ ′ denote the sets of types of men who cooperate and the

types of women who trust. In principle, the same arguments apply
which guided the derivation of (1) to (6).M would decide forC , if

β + γ (−g + δm) 6 τ

1− d . (14)

If a man is matched the probabilityq to have met a cooperating
women depends oñB ′:

q = Prob(β ′ ∈ B̃ ′) =
∫
B̃ ′
dω (15)

m is different from (4) because entering̃0 guarantees cooperation
only with probabilityq. So

m = q · τ

1− δ + (1− q)γ (−g + δm). i.e.

(16)

m = qτ/(1− δ)− (1− q)γg
1− (1− q)δγ .
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From (14) and (16) follows thatM cooperates only if

g > k(β) =
(
β − τ

1− δ
)

1− δγ (1− q)
γ

+ δqτ

1− δ . (17)

For q = 1, this formula coincides with the corresponding formula
(1′) for homogeneous players.

A women of typeβ ′ is ready to cooperate only if (3) applies with

f = q ′ τ
′

1− δ + (1− q
′)(β ′ + γ (g̃′ + δf )), i.e.

(18)

f = q
′τ ′/(1− δ)+ (1− q ′)γ g̃′ + (1− q ′)β ′

1− (1− q ′)δγ .

whereg̃′ is the averageg′ whichF receives. Its determination will
be discussed later.

Contrary to men, women receive a signal, namely the present
g̃. q ′ is the updated probability thatM chooses the cooperation
alternativeC and not the exploitation alternativeNC , i.e.

q ′ = Prob(β ∈ B/g = g̃). (19)

Such Baysian updating is difficult ifg = g̃ has a probability of 0
or, in continuous cases, a density 0. I.e., a player has used an out-
of-equilibrium strategy which isn’t the strategy of any other type
either. It is clear that, under such circumstances, the revised beliefs
about the other’s type are nearly arbitrary; but they should be ‘con-
sistent’. A sequential equilibrium (Kreps and Wilson, 1982) has to
be supplemented by consistently defined beliefs.

From (3) and (18) follows

g̃′ 6 h(β ′) =
[
q ′

τ ′

1− δ + (1− q
′)β ′

]
1− δγ
γ q ′

. (20)

In addition, condition (6) has to apply. It must pay for men to give a
present̃g which makes women trust them, i.e. (6) withm from (16)
for β ∈ B̃ and with

m = qβ − γg
1− γ δ (21)
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for β 6∈ B̃.
So we get

g 6 δqτ

1− δ for β ∈ B, (22)

g 6 δqβ for β 6∈ B. (23)

So far we have compiled necessary conditions for an equilibrium.
The questions remain whether or not these conditions are jointly
fulfilled and whether or not they are sufficient. The latter will be easy
to verify. So let us concentrate on the further which is connected
with the question of the structure of possible equilibria.

As women cannot differentate directly between different types of
men there are only two different levels ofg which will be offered,
namelyg = 0 org = g̃, the latter denoting a critical level ofg which
makes women trust. If she trusts a man who offersg̃ then there is no
incentive for men to make more expensive gifts. So, there are three
sets of men:

Bachelors = {β: (6) does not apply for the critical̃g, neither
with (16) nor with (21)}

= [0, β]
Husbands = {β: (17) is fulfilled with g = g̃, (6) is fulfilled

with (16)}

= [β, β]
Latin Lovers = {β: (17) is not fulfilled withg = g̃, (6) is fulfilled

with (21)}

= [β,∞].
Husbands want a long-term cooperation while Latin Lovers pre-

tend to be Husbands but want to exploit women. As women know
the distributionµ(β) they can deduce the probabilityq ′ to be con-
fronted with a Husband from̃g. If g = 0 < g̃ is offered she
concludes thatq ′ = 0; if g = g̃ is offered she estimates

q ′ = Prob(Husband)

Prob(Husband or Latin Lovers)
(24)

= µ(β)− µ(β)
1− µ(β) .
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Figure 3. Restrictions on men’s choices.

In Figure 3 the relevant restrictions are described. We see that,
if g̃ is small (Case a) then there are Husbands but no Bachelors,
and if g̃ is large (Case b) then there are Bachelors but no Husbands
and thusq ′ = 0. So, in an equilibrium with̃g, F estimates, after
observingg = g̃,

q ′ =
{
µ(k−1(g̃)) for g̃ 6 δqτ/(1− δ)
0 otherwise.

(25)

As k(.) and therefore alsok−1(.) are increasing functions,q ′ is
an increasing function of̃g.

For a woman of typeβ ′ it is crucial whether̃g′ fulfils (20).h(β ′)
is an increasing linear function ofβ ′ with h(0) > 0. So the set of
women for which (20) is fulfilled is[h−1(g̃), 0].

So there are two sets of women:
Wives= [h−1(g̃′), 0] and
Virgins= [−∞, h−1(g̃′)].

q = 1− ω(h−1(g̃′)) (26)

is the probability for a man to encounter a wife.

PROPOSITION 4.There is a symmetric and stationary pure-strat-
egy perfect (sequential) equilibrium with the existence of Husbands
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(and possibly with Latin Lovers) for every pair ofg̃, g̃′| ∈ G for
which there are(q, q ′) with 0< q, q ′ fulfilling (25) and (26).
Strategies:All men give(g̃, g̃′) in Stage 1, men withβ ∈ B̃ =
[0, h−1(g̃)] chooseC in Stage 2 and the othersNC . Women with
β ′ ∈ B̃ = [h−1(g̃′), 0] chooseT in Stage 2 if a man gives a present
with g = g̃′, g′ = g̃′; otherwise they chooseNT . Women with
β ′ ∈ (−∞, h−1(g̃′)) always chooseNT .
Beliefs:The beliefs of men are described by (26) and don’t have to
be updated because no relevant signals arrive. The beliefs of women
are described by (25) if a presentg = g̃, g′ = g̃′ is given. Otherwise
they believe thatq ′ = 0.

Proof. If there are such(q, q ′) then B̃ and B̃ ′ are consistently
defined and all the necessary conditions from above are fulfilled. On
the other hand, these conditions are sufficient. A man withβ ∈ B̃
cannot profitably deviate from his strategy: giving a present with
g 6= g̃ or g′ 6= g̃′ leaves him with Prob = 1 with a non-trusting
woman.NC is less profitable thanC because (17) is fulfilled. The
same applies forβ /∈ B, except that he choosesNC because (17) is
not fulfilled. Nor can a women profitably deviate from the described
strategy. IfF is given a present withg = g̃ and withg′ = g̃′ her
beliefs are as in (25) and thus typesβ ′ ∈ B̃ ′ are better off trusting
while typesβ ′ 6∈ B ′ are not. Ifg 6= g̃ or g′ 6= g̃′ her belief is
q ′ = 0, in which case it is always better not to trust. In a perfect
Baysian equilibrium8 we are free to choose beliefs in the case of
information sets which are reached with 0 probability (or density).
In a perfect (Selten, 1975) or in a sequential (Kreps and Wilson,
1982) equilibrium hypothetical ‘trembles’ are introduced, i.e. also
non-equilibrium strategies are chosen with certain ‘error probabilit-
ies’. The equilibrium strategies of the ‘unperturbated game’ have to
be optimal against a sequence of ‘perturbated games’ for which the
error probabilities converge to 0. Thus we get rid of the arbitrariness
of beliefs in zero probability information sets. This is substituted,
however, by arbitrary sequences of perturbations.

Let us now assume that every man withβ 6 k−1(g̃) deviates
from the above described strategy with probabilitye; if he deviates
he chooses(ĝ, ĝ′) which is continuously distributed onG. A man
with β > k−1(g̃) is assumed to deviate with a probabilitye; if he
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deviates he does this with the same distribution as men withβ 6
k−1(g̃).

If e = λe then, after a deviation from̃g, q ′ will be updated to

q ′′ = [µ(β)− µ(β)]e
[µ(β)− µ(β)]e + (1− µ(β)) · λe (27)

which is independent ofe. If λ is large enough no woman will trust
a man after a deviation from̃g. Thus there are sequences of per-
turbations ofg (and thus sequences of beliefs) for which women’s
strategies are optimal.

Up to now we have neglected perturbations ofg̃′, of (T ,NT ),
and of (C,NC). But apparently we can define perturbations of these
decisions in such a way that the expected utilities of the critical types
β̃ = k−1(g̃) andβ̃ ′ = h−1(g̃′) remain unchanged. 2

What is the shape of the set of feasible(g̃, g̃′)-values? According
to Proposition 4 they have to fulfill

q ′ = µ(k−1(g̃))

= µ
((
g̃ − δqτ

1− δ
)

γ

1− δγ (1− q) +
τ

1− δ
)

(25′)

with g̃ 6 δqτ/(1− δ)
and

q = 1− ω(h−1(g̃′))
(26′)

= 1− ω
((

g̃′γ
1− δγ −

τ ′

1− δ
)

q ′

1− q ′
)
.

(25′) describes a decreasing functionq ′(q) which is shifted upwards
(largerq ′ for constantq) if g̃ increases. (26′) describes an increasing
functionq(q ′) which is shifted downwards (lowerq for constantq ′)
if g̃′ increases. So, for given(g̃, g̃′) these functions look (qualitat-
ively) like in Figure 4. In order to get a cutting point of (25′) and
(26′), g̃ must not be too large (discontinuity restriction) because,
otherwise, the discontinuity of (25′) prevents the intersection. On the
other hand,g̃ must not be too small (boarder restriction) because,
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Figure 4. The functions (25′) and (26′). The arrows indicate the direction of
change for increasing̃g or increasing̃g′.

Figure 5. The set of feasible(g̃, g̃′).

otherwise, atq = 1, (25′) is above (26′). Thus the set of feasible
solutions is necessarily like in Figure 5 where, in addition, we take
into account that(g̃, g̃′) has to be an element ofG. Are there always
feasible(g̃, g̃′)? If we take for granted that it is always possible to
‘waste’ money, i.e. to give presents(g, 0) and thatgmax= δq̃τ

1−δ does

not surpassM ’s income then either
(
δq̃τ
1−δ , 0

)
is feasible or the set of



22 FRIEDEL BOLLE

feasible presents is empty. This present is also interesting because
of another reason.

In the last subsection we have favored the equilibrium with “most
trust and most cooperation”. As things were simple in the last sub-
section we did not need to specify this notion, but now we have
to: Let us measure the amount of cooperation byqq ′, the probab-
ility that a random match results in a stable couple. Asq increases
with decreasing̃g′ and asq ′ increases with increasing̃g one might

ask whether(g̃, g̃′) =
(
δq̃τ
1−δ , 0

)
are connected with an equilibrium.

Usually, the answer is positive.

PROPOSITION 5. If

q ′ = µ
(

τ

1− δ
)
> 0 (28)

and if

0< q̃ =
1− ω

(
− τ ′

1− δ ·
q ′

1− q ′
)

for q < 1

1 for q = 1
(29)

then there is an equilibrium with(g̃, g̃′) =
(
δq τ

1−τ , 0
)
. There is no

equilibrium with largerq ′ or larger q.
Proof.q = 0 impliesq ′ = 0 and vice versa. If both are larger than

0 then Husbands and Latin Lovers as well as Wives and Virgins can

coexist. The conditions of Proposition 4 are fulfilled as
(
δq τ

1−δ , 0
)

implies the above probabilitiesq andq ′. A larger g would make

cooperation unattractive for men, soq ′ = µ
(

τ
1−δ

)
is the maximal

q ′. As q is decreasing iñg′ it takes its maximum at̃g′ = 0. So
this equilibrium describes the largest amount of cooperation, i.e. the
highest frequency of couples. 2

Unfortunately, this high amount of cooperation has a price: For
Husbands, this is the most unattractive equilibrium. They have to
spend all their expected marital income in advance! Husbands (and
Virgins because of̃g′ = 0) end up with a profit of 0 while Wives and
Latin Lovers make profits.9 From an efficiency point of view this is
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usually not the optimal equilibrium. Social income might be defined
by

S =qq ′τ + τ
′

1− δ + (1− q)q
′(β + β ′ + γ (−g̃

+ δmLL + g̃′ + δfw))
(30)+ (1− q ′)γ (−g̃ + δ(qmH + (1− q)mLL

+ g̃′ + δfv))− g̃ + g̃′
with mLL from (21),mH from (16),fw from (18) and

fv = γ δg̃′. (31)

An efficient equilibrium requires the maximization of S with respect
to feasible(g̃, g̃′). One might speculate about social norms and other
measures which serve to approach an efficient state. Note, however,
that such measures do not simply help to select an equilibrium but
that they usually change the game.

4. ON GIFTS

“There is no such thing as a free lunch” is one of the basic beliefs of
Economists. The natural objection to this assumption is the question
of how gifts fit in to such a world. The answer we get in economic
textbooks is two-fold. On the one hand, gifts may raise the obliga-
tion for countergifts and, on the other hand, gifts may be ‘paid’ by
recognition and gratefulness. The further constitutes real costs, the
latter, however, looks a bit like saving a principle.10 Above, we have
learnt about a third type of gifts which serve as signals and which
do not seem to be accompanied by an obligation of countergifts nor
by a demand for gratefulness. But, at least, a women ‘pays’ with the
time she spends with her worshipper.

The new category within the typology of gifts in Figure 6 is
‘courting’. In principle, we should not have expected such ineffi-
cient gifts to exist at all. Without their special role of signalling and
protecting (at least partly) against exploitation, the occurrence of
such gifts could not be understood.

Altruistic acts are usually efficient – they are an important source
of gains within society. If I do my neighbour a favor (feeding his cat
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Figure 6. A typology of gifts.

and watering his flowers while he is absent) this usually saves him
more money than my (moneterized) disutility. In addition, I expect
him to do me similar favors. Altruistic acts are usuallyreciprocal.
Costs, however, need not be balanced exactly (because there are
profits) and they need not be balanced between two individuals. I
think, there is a hierarchy of groups (family, friends, colleagues,
..., society) in which we are ready to carry out altruistic acts with
increasing utility/cost-relations11 and in which we try to be, in every
group, as altruistic as others. The aim of courting may also be to
enter such a partnership between two or more people. Exploitation
of a partnership is possible for a certain time: if someone only re-
ceives services from others his ‘account’ in the group becomes more
and more negative until the others exclude him or her.

Caring is mainly found between parents and children and perhaps
also between spouses, close relatives, and very close friends. Note,
however, that even in terms of ‘objective’ utilities the utility of par-
ents contains the utility of children so that and ’ are interdependent.12

Only in this case, money can serve as a gift: Students get support
from their parents, siblings (possibly) help one another in need.13

Rather interesting are the cases of lowg̃ and lowg̃′. These can be
regarded as stylized courting or stylized altruism (or stylized reci-
procity). If I provide a new colleague with some hints and warnings
this may be understood as a signal “lets be good colleagues who
also do one another bigger favours”. If I offer to help a women I
just met at a party with her new PC then this ispossiblya signal “I
am interested in you; couldn’t we get better aquainted?” But such
behavior isnot necessarilya signal. There is a norm to be helpful on



WHY TO BUY YOUR DARLING FLOWERS 25

a small scale even if the utility/cost-relation is not very high (or even
below 1). Such a norm may serve to spread a ‘good climate’ within
society but it may also serve to make rejections less painful – both
sides can pretend that the behavior is just the required ‘kindness’.
Maybe, that only if we get a positive response on such ‘stylized’
courting, we enter the more costly ‘real’ courting phase.

Much may be said about the misunderstanding of signals,14 but
let us leave this task mainly to the comedy writers.

5. CONCLUSION

Cooperation is almost always threatened by exploitation (opportun-
istic behavior, hold up, expropriation of quasi-rents). The (incom-
plete) protection against exploitation is a central topic of Trans-
action Costs Economics. It is emphazised that the conclusion of
(necessarily incomplete) contracts does not guarantee full protec-
tion. So, in addition to contracts, forward as well as backward in-
tegration between firms, or coordinated specific investment proceed
long-term cooperation. Though the models behind such analyses are
usually not described completely it is plausible that they are based
on an environment similar to that in Sections 2 and 3, namely a pop-
ulation of people or firms in which partnerships can be dissolved and
concluded anew. This is distinctly different from the cooperation
described by supergames, for example repeated Prisoners’ Dilemma
games, where usually no switching of partners is possible.

If switching partners is an option then gifts (with a low util-
ity/cost relation) by the potential exploiter may make long-term part-
nerships more probable. This is the central message of this paper, but
it should not be misunderstood as an exclusive measure to enhance
cooperation. Gifts of a potential exploiter will, in most cases, not
substitute other measures but supplement them. Marriage is accom-
panied by a contract and therefore often makes exploitation (leading
to a divorce) costly. Marriage is also accompanied by joint specific
investment, most important in children. But cooperation (and ex-
ploitation) may well startbeforemarriage and before children are
born. The optimal strategy for reproductive success may be (depend-
ing on the type of man) to have as many children as possible but to
leave the caring to the mothers.
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Marriage and sexual relations are not the only fields for applic-
ation of the theoretical findings of this paper, though the model is
formulated in these terms. Nor need we assume exclusive relations
between two partners. In the case of personal cooperation, exploit-
ation is also possible between colleagues, friends, employees and
employers, customers and small suppliers (restaurants, shops, ho-
tels, ...), etc. We can even completely leave the world of personal
relations and turn to interfirm relations. The empirical question in
all these cases is: can we observe the giving of presents by possible
exploiters?

At the moment, I cannot give ‘hard evidence’, i.e. empirical in-
vestigations on this question. But there are some casual observations
and there is some ‘general knowledge’. In order to initialize long-
term customer relations there are a lot of free or reduced-price offers
for newcomers, for example by fitness studios, by journals (also
scientific journals), and by new restaurants. The producers of soap,
perfume, cigarettes, and other products often distribute free samples.
Internet services are often partly free. In all these cases the inspec-
tion opportunity may be the dominant cause of the offer - but such
gifts may also serve to signal that the respective firm wants to start
a long-term relationship and not short-term exploitation. The latter
can be expected, for example, by marriage agencies which first want
to receive a big payment and then come up with (meager) services.

Meanwhile many expressions of economic language have been
adopted by natural language. So there is the saying that you have
to ‘invest’ in friendship or in good neighbor relations which pre-
dominantly means that, at least in the beginning, you must spend
enough time with your new friends or your new neighbors, and that’s
exactly what the results of Sections 2 and 3 say. You are accepted
and trusted only with a sufficient amount of gifts – be if in the form
of time or otherwise. During this time of investment you and your
neighbor may find out that you have completely different interests
and that it is not worth to spend much further time together – but
in the future both of you rely on the other’s readiness to provide
you with small services which would be rather costly to buy in the
market. In addition, you feel more secure that the trust which is often
necessary if you want to receive certain services is not exploited.
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Someone is offered a new job – a manager, a sports star, a scient-
ist. His change, however, might be exploited by his new employer –
say, by utilizing his special talent which is needed for a short time,
and then firing him or her instantaneously. It is not always possible
to protect ourself against such a strategy by contracts. In order to
believably signal the firm’s interest in a long-term partnership, it
may offer – in addition to a front-up payment including expenses
for moving – a lot of attentions like helping to find a house, to join
clubs, find appropriate schools for the children, etc. Admittedly, all
this is only weak evidence15 which should be supplemented by hard
empirical facts – but that may be another paper.

NOTES

1. I would like to thank Urs Fischbacher who informed me about this paper.
2. For one-shot experiments with this game structure see, for example, Berg et al.

(1995), and Bolle (1998). In Bolle (1995) a meta-analysis of such experiments
is undertaken to answer the question “Does trust pay?”. It turns out that in
most cases trusting and not trusting resulted in the same expected income.

3. In an experiment by Bolle (1998), 80% of the subjects F chose T.
4. Again, for the sake of simplicity, we assume that all players lose their memory

concerning their previous partners. Should they meet them again they are
‘new’.

5. Of course the restriction on equilibria with stationary strategies does not mean
that only stationary strategies are allowed to be used by the players.

6. I.e.δ may describe, in addition to impatience, a probability that an individual
will die at the end of the period.

7. See Becker (1993). Of course, the connection need not be a formal marriage
and, of course, such an assignment can describe a lot of partnerships other
than between people.

8. See, for example, Fudenberg and Tirole (1993).
9. Only ask husbands to confirm that this is the type of equilibrium we are in

(suggested by an author who is a husband and who knows that his wife will
not read his papers).

10. Such saving of principles is well-known from physics. It has been successful
in the case of the neutrino whose existence was hypothesize by Wolfgang
Pauli in order to save conservation principles and which was really found later
on. It has not been successful in the case of the hypothetical ether, the medium
which was supposed to carry the light waves.

11. We may lend our car to a friend but not to a colleague.
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12. In general, altruism can be described on the basis of interdependent utilit-
ies (see Becker, 1993; Bolle, 1991). These are ‘subjective’ utilities which
should be considered as means to elicit more efficient behavior (in terms of
‘objective’ utility).

13. Webley et al (1983) find that, under ‘normal’ cases, not even one’s mother will
get a gift in the form of money.

14. Paul Watzlawick (1983)Anleitung zum Unglücklichseinis an ironic mono-
graphy, among other topics on the misunderstanding of signals.

15. Further casual evidence is given by Camerer (1988).
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