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Abstract

The paper analyzes the effect of improvement in the quality of information on the arrange-
ment of informal mutual insurance. We show that equilibrium amount of insurance mostly tend
to decrease as the quality of signal improves for any individual. We also show that improvement
in signal quality of an individual makes her better off at the cost of her partner. With community
enforcement of insurance arrangement and random matching among community members, we
show that less informed individuals are more likely to behave honestly than the more informed
community members.
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1 Introduction

An individual over her lifetime may experience fluctuations in the level of
income due to idiosyncratic shocks. This can be framed as situation of

uncertainty. Other than savings and diversification of sources of income,
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arrangement of insurance can act as a protection against situation of uncer-
tainty. Insurance is mainly an act of risk pooling. It may also be described
as an act of redistribution of wealth between various possible states.

Formal insurance arrangements work through written and legally bind-
ing contracts. In a low-income country, especially in rural areas, market
based institutions, which offer various mechanisms for coping with risk, do
not develop properly. Due to lack of efficient legal system and low education
level, writing and enforcing formal market based contracts become difficult
in most of the cases. Even if markets for insurance exists problems of asym-
metric information may lead to market failure. As a rational response to
the high level of economic vulnerability faced by poorly developed areas
of developing countries, people often engage in various kinds of informal
risk sharing arrangements. One of those is arrangement of informal mutual
insurance.

Besley (1995) tried to summarize the available literature on non-market
institution for credit and risk sharing. According to him due to various
reasons like social constraints, family obligation etc in low income country
savings alone cannot offer sufficient protection against the fluctuating in-
come. That is why in those countries one can observe various other kinds of
arrangements for coping up with risk.

Another important informal risk pooling arrangement is temporal as well
as intertemporal contracting between individuals. For example different in-
dividuals who face nonsynchronous shocks to their incomes, or have differ-
ence in degree of risk aversion, can engage with each other in this kind of
arrangements. Also a considerably good amount of empirical evidences are
available on the existence of informal mutual insurance arrangement among
individuals in different societies. Fafchamps and Gubert (2007) examined
how risk sharing arrangement has been formed in rural Philippines. In their
opinion social and geographical proximity are the main determining factors
of intra village mutual insurance arrangement. Using the data on gift, family
loans etc, Fafchamsa and Lundb (2003) examined the mechanism through
which the rural Filipino deal with income and expenditure shocks. Ray,

Genicot and Bloch (2008) investigated a structure of self enforcing network



of insurance based on bilateral transaction.

All these alternative arrangements can be treated as an act of mutual
cooperation. According to cognitive social science, unlike other animal soci-
eties where act of cooperation is mostly determined by genetic relatedness,
in human society it is based on social norms. Though the proper explana-
tion of existence of social norms and identification of its determining factors
are still far from satisfactory, social norm can be roughly defined as con-
sensus that prevails in a society about how each member of that society
ought to behave in a given situation (Ernst Fehr and Fischbacher, 2004).
Sociologists claim that social norms reduce the incentives for opportunism
and thus reduce the possibility of free riding and produce high degree of
social trust. This in turn results in improvement in the quality of collec-
tive economic performance. Social norms, amount of social trust, degree of
civic participation, presence of social networks etc are jointly called “Social
Capital”.

However, in recent decades, the effect of advancement of information
technology on social capital is increasingly becoming the point of concern of
social scientists. Putnam (1995) has expressed his serious concern about the
declining trend of civic engagement in American societies which, by weak-
ening the strength of American democracy, reduces the quality of public life
in USA. Also, analysis of the data collected in Social Capital Community
Benchmark Survey, an empirical survey of trends in social capital in contem-
porary America, have exhibited the fact that during past two decades while
the revolution in the information technology has taken place, community
engagement of Americans have declined significantly.

The easy access to information which results in a sense of connectedness
with the world outside one’s own community can lead to a breakdown of
mutual cooperation within a community by increasing the outside opportu-
nities of community members. In this exercise, we try to understand what
role improvement in quality of information plays on mutual cooperation in
absence of better outside opportunities. We use a simple model of infor-
mal insurance to examine this and find that amount of insurance is inverse

related to quality of information. This indirectly supports the argument



what Putnam and other sociologists have tried to make. Varying quality of
information for different agents can be interpreted as the concerned agent’s
cognitive ability to interpret the signal the agents receive. This ability is
often positively linked with factors like education, family background even
when the agents belong to the same community. According to Asian Ameri-
can Community Survey, 2010, the Asian-American (especially Indians) con-
stitute the most educated immigrant community in America. Ecklund and
Park (2005) tested a hypothesis regarding the civic participation of Asian
Americans with high income and higher level of education. They found that
whenever education is statistically significant, it inhibits community partic-
ipation and thus leads to lower social capital. This indirectly supports our
result.

We also look at enforcement of informal insurance contract under re-
peated interaction when members within the community are matched ran-
domly each period. It is well known that under repeated interaction (Fun-
denberg and Maskin 1986) act of cooperation can be achieved as a subgame-
perfect equilibrium only if players attach enough value to future payoffs.
We adopt community enforcement using community norms. Kandori (1992)
showed that community norms can support efficient outcomes in infrequent
transactions, if not only the deviators from the desired cooperative behavior
but any person who fails to punish or unwilling to punish are also handed
punishment. This makes an informal economic arrangement enforceable.

However, achievement of cooperation in repeated game frame work also
depends on degree of information flow within community members. In such
situations where flows of information regarding behavioral history of a player
is absent, sustainability of cooperative outcome cannot be ensured on the ba-
sis of social norms. In absence of perfect information flow, other mechanisms
may emerge (Ghosh and Ray, 1996). We examine how quality of informa-
tion affects the incentive for mutual cooperation. We adapt the model of
Coate and Ravallion (1991) for studying informal insurance arrangement.
We show that for people who have low quality information never cheats if

they care about future at all.



2 The Basic Model

Let N be the set of individuals in a community. Individual i’s future private
endowment realisation x; € {0, 1} is uncertain. For each individual, future
endowment can be either 0 or 1. Suppose individual ¢ has a prior belief m;

about realization of x; = 1, i.e.
Pr(z;=1)=m (1)

The priors are common knowledge and without loss of generality we assume’

that m; = m; = % Though an individual does not know exactly which state
is going to be realized, she receives a cost free signal 5; about possible future
state of the world. Signals are independent draws from a state-dependent

distribution satisfying

Pr(S; =0|z; =0) = Pr(S; = 1|z; = 1) = p; (2)

We assume that the signal is partially informative, i.e. p; € (%, 1).

In this paper, we are exploring the possibility of informal mutual in-
surance within a community where formal insurance is not available to the
community members. Throughout our analysis, we assume that when an
individual within the community is matched with another for the purpose
of risk-pooling, both observe the signal quality of their partners.

However, this assumption merits some discussions. The usefulness of
signals often depends on its proper interpretation and this in turn depends
on the signal receiver’s education, cognitive abilities and intelligence. In our
structure, p; represents individual i’s ability to properly process the signal.
We assume that this is common knowledge. However, the realization of the
signal may or may not be private information.

Individuals are risk averse with concave utility functions u (z), v’ > 0,

u” < 0 where x is an individual’s disposable endowment in a particular state.

!This is a simplifying assumption and enables us to drop two parameters from our

model. The results we obtain are qualitatively unaffected by this assumption.



Individual 7’s disposable endowment may be different from her actual en-
dowment. If ¢ enters into an informal insurance contract with individual j in
which i is supposed to pay j an amount 6 € (0,1) in the event of endowment
realizations (z; = 1,2; = 0) and vice versa, then ¢’s disposable endowment
in (z; =1,2; =0) is 1 — . For the time being, we assume that such an
arrangement is enforceable. This requires that every endowment vector is
observable by all members of the community and the social capital in the
said community is sufficiently high to impose a strong enough punishment
to a member who reneges on this informal contract. We will later relax this
assumption and attempt to model incentive compatible informal insurance
arrangement.

In this simple set-up if individuals ¢ and j agree to an insurance contract

0, then i’s disposable endowment in different states are

0 it z;=0andxz; =0
1-6 if x;=landz; =0
0 if x;=0andz;=1

if z;=1landz;=1

2.1 Timing of the Game

1. Individual i receives her signal S; and forms her belief.

2. Given her belief about realization of different states and her private
signal S;, individual ¢ chooses a vector stating how much insurance
she desires. The informal insurance contract between the individuals
is mutually agreed upon and thus determined by the lower demand in

different states.
3. States realized and insurance transaction takes place according to the

contract.

2.2 Insurance under private signal

We first assume that signals are private information, i.e. individual i ob-

serves S; but not S;. If individuals ¢ and j are matched to enter into an



insurance contract, there are four possible signal vectors under which the

said insurance arrangement can take place:
1. (8=0,8;=0)
2. (8=1,8;=0)
3. (8;=0,8;=1)
4. (8, =1,8;=1)

We first derive the the actual amounts of insurance under different re-
alization of the signals. In order to do that first of all we have to derive the
optimal insurance demand of each individual under different signal realiza-
tion.

Given S; = 0, individual ¢’s expected utility from an insurance amount

of 0 is given by

EU;(0)S; = 0) = Pr(z; = 0]S; = 0)[Pr(z; = 0)u(0) + Pr(z; = 1)u(6)]
+ Pr(z; = 1|S; = 0)[Pr(z; = 0)u(l — 6) + Pr(z; = 1)u(1)]
(4)

Given our signal structure

Pr(z; = 0|S;=0)
Pr(S; =0|z; = 0) Pr (z; =0)
Pr (S; =0|z; = 0)Pr (z; =0) + Pr (S; = 0lz; = 1) Pr(z; = 1)

and similarly
Pr(z; = 1|5;=0)
= 1-—p;

Thus, individual i’s expected utility from entering into an insurance agree-

ment of amount 6 after receiving S; = 0 is



EUL(0]S: = 0) = pi[3u(0) + 5u(6)

(1= i) [l — 0) + Ju(1)] 5)

Hence, upon receiving a signal S; = 0 individual ¢ will agree to partici-

pate in the informal insurance if and only if

d
7 [EU;(0]S; = 0)] o >0
< pi/(0) — (1 —pi) /(1) >0
W'(0) _1—p
1) " p

Similarly, upon receiving a signal S; = 1, individual ¢ will agree to a

positive insurance amount if and only if

!/
0 .
u/( ) > Di
w(1) ~ (1—pi)
Notice that since the signal is informative, (13 ;,) > %. Hence, the

sufficient condition for individual i’s willingness to participate in informal
insurance under both signals is
u'(0 ;
,( ) > bi
w(1) "~ (1—pi)

Since % > 1, for every ¢ there exists some p € (%, 1) such that individual

¢ would have incentive to enter into an insurance arrangement under both
signal realizations whenever p; < p.
If individual ¢ with p; < p receives signal S; = 0, then her optimal choice

can be obtained from ,
u’(%) . 1-— Pi
u’(l — 96) N Pi

Similarly, individual ¢’s optimal choice under S; = 1 can be obtained from

u(O) b
u'(1—61) 1—p;

(6)
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Let 6, be individual i’s optimal insurance amount under the signal S; =
m. We can then characterize the insurance demand using the following
Lemma.
Lemma 1. Suppose % <p;j < pi < p. Then, 6% € (0, %) and 0 € (%,1).
Moreover, 1 > 6] > ¢ and % <6 < 06. Ifp; > p, 0 =0 and 96 € (%71) .

Proof. Please see Appendix 1. O

Since insurance is mutual, the actual amount of insurance is determined
by
6* = min{6", 67}

We now assume that p; > p;. This essentially states that individual ¢ has
access to better quality signal than individual j. Given this assumption,
we can now characterize the actual amount of insurance between the two

agents. This is described in the following Lemma.

Lemma 2. For different signal realizations of the two individuals, the actual

insurance contract between them takes the following form:

% if Si=10,8;=0
0 ifS;=0,8=1

0" = ;
TS =1,5=0
LifSi=1,8=1
Proof. The proof immediately follows from Lemma 1. O

We are now in a position to state our first proposition. This proposi-
tion shows how changes in the quality of signal affect the actual amount of

insurance.

Proposition 1. Assume p; > p;. With an increase in p;, amount of insur-
ance between the agents decreasess under S; = 1 and remains unchanged
under S; = 0. With an increase in p;, the amount of insurance decreases on

average under S; = 1, and increases on average under S; = 0.



figl.jpg

The proof of the proposition is pretty straightforward and can be deduced
from the diagram above. It can be inferred that a further improvement in
the quality of signal of the individual with already better information leads
to an unambiguous fall in the average quantity of mutual insurance. While
if the quality of signal improves for the relatively less informed individual,
the effect on average amount of insurance is ambiguous.

If p; > pj, and S; = 1, the equilibrium insurance contract is 0! irre-
spective of the realization of S; (Lemma 2). As p; increases, ¢! falls. Under
S; = 0, the equilibrium contract is determined by p;. Thus a change in p;
does not affect the amount of insurance. Similarly, the results can be easily
shown when p; changes.

We now analyze the effects of change in signal quality on individual

welfare.

Proposition 2. An increase in p; (p;) increases expected utility of individual

i(individual j), but reduces that of individual j (individual ).

Proof. Please see Appendix 2. O

2.2.1 Impact on social Welfare

We have already shown that if quality of signal of an individual improves,
her own utility goes up, but utility of the other individual goes down. We
now show that even if utility is transferable, the increase in utility of one
person (for whom the quality of signal improves) cannot offset the fall in
utility of the other person. So if we consider a utilitarian social welfare
function, increase in quality of information leads to a fall in total welfare.

This is stated in our last proposition of this section.

Proposition 3. Under a utilitarian social welfare function, social welfare

falls when signal quality improves for any individual.

Proof. Please see Appendix 3. O
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When signal received by an individual is her own private information,
though improvement in the quality of the signal of an individual increases
her own expected utility from the act of mutual insurance, it reduces her
partner’s expected utility. Consequently if the social welfare function is of
utilitarian type, increase in the quality of information for any individual,
leads to reduction in the level of social welfare.

We have already argued earlier that community bonding or degree of
connectivity among the community members acts as the prerequisite for ar-
rangement of informal mutual insurance to exist. Thus presence of informal
mutual insurance arrangements among the members of a community can be
treated as an indicator of the level of social capital in the same community.
In our analysis we have seen that in a community as quality of information
improves, amount of informal mutual insurance falls. From this we can make
a conjecture that improvement in the quality of information may have an

adverse effect on the amount of social capital of a community.

3 Community Enforcement of Informal Insurance

under Repeated Interaction

In our static model, we have ignored the problem of ex-post incentive com-
patibility of the insurance contracts between the agents. Implicitly we as-
sumed that in the community there exists a strong enough social capital
that can ensure enforcement of any contract between the agents. In other
words, there exists a governance institution at the community level. We
now turn our attention to self-enforcement of contracts. Of course we need
repeated interaction among the community members for self-enforcement.
If there is only one period, a self seeking individual for whom a good state is
realized has no incentive to share her wealth with her partner for whom the
bad state is realized.Thus informal mutual insurance contracts often face the
problem of ex-post incentive incompatibility. But nonbinding informal risk
sharing arrangement can be sustainable if there exists scope of more than
one interaction. Then the threat of future non-cooperation may provide an

incentive for a self-seeker to behave honestly in the current period.

11



Suppose the individuals are characterized by their signal quality p €
(%, 1). We assume that individuals belonging to the community are dis-
tributed over (%, 1) with density f(p) where f(p) > 0 for all p. In each
period an individual is matched randomly with another. Thus, at the be-
ginning of each period, the probability that any individual will be matched
with another with signal quality p is given by f (p). If both agree to an
insurance arrangement, then they enter into an informal insurance contract
which must be self-enforcing. If any one of them refuses to enter into an
insurance arrangement, both of them consume their realized endowment.
Next period matching occurs afresh and the process is repeated.

Since signals are private, i.e. signal realizations are observed only by the
concerned individuals, once a pair of individuals is matched, the insurance
arrangement is as in subsection 3 of the last section. How is cheating defined
here? Once an insurance arrangement is agreed upon, an individual may
decide not to honour the agreement after the states are realized. Notice that
this may occur only after the concerned individual has the good fortune to
enjoy enodowment in a good state (1) while her partner is in a bad state.

Suppose individual ¢ with signal quality p; is matched with individual j
with signal quality p; in the current period. We assume that both p; and p;
are less than P, because otherwise there won’t be any insurance?.

First consider the case that p; > p;. Notice that there are four possible
signal realizations and the equilibrium amount of insurance (Lemma 2 of

Section 3) is given by:

) if S;=0,5=0
6] ifS;=0,5;=1
Lif S =1,5=0
LifS,=1,8=1

0" =

Given our assumption that p; > pj, 06 > 6{ > 0%. Now notice that if

2If p and p’ are common knowledge, only then this argument is valid. Otherwise an
individual may enter into an insurance arrangement with sole objective of cheating. This
in itself is an interesting exercise but beyond the scope of this paper. In our structure,
if any individual has p > p, her partner immediately knows that she will inevitably be

cheated and hence refuses to enter into any insurance arrangement.
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for individual 7 the realized endowment is 1, for her partner the realized
endowment is 0, only then ¢ can cheat her partner and her immediate gain
from cheating is

U()—U(1-6%

On the other hand, if p; < pj, the equilibrium amounts of insurance

under different signal realizations are given by:

0y ifS;=0,5=0
0 if S;=0,8;=1
LifS;=1,8=0
0] ifS;=1,8;=1

0" =

where 0} > 0% > 6?{

Suppose that any news of cheating is immediately transmitted® to the
rest of the community and the community norm requires that everybody else
punishes the cheater next period onwards. So once a member is identified
as a cheater, from next period onwards every member of the community
refuses to enter into any mutual insurance arrangement with the cheater.
Of course this requires that the potential punishers has incentive to punish
a cheater. We assume that the community norm is such that if a member
refuses to punish a cheater in any period, that member will be treated as a
cheater from next period onwards for violating the community norm.

We are interested in finding out for what values of p, players behave
honestly. Consider player ¢ with signal quality p; < p. If ¢ is matched with a
player j with p; < p;, player ¢’s immediate gain from cheating is maximum

when S; = 0,.S; = 0 and this gain is

Uﬂ)—U(l—%)

30ne can think of a structure where information transmission among the community

members is imperfect. It will be more difficult to maintain honest behaviour in such a
framework. However, exploring that possibility is interesting in itself and is agenda for
future research.
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On the other hand if p; < p;, player ¢’s immediate gain from cheating is

maximum once again when S; = 0,.S; = 0 and this gain is

U (1) = U (1~ 6)

Notice that since % > 0 as p; rises for a given p;, the gain from cheating
rises as long as p; < p; and then becomes a constant. Thus the highest gain
from cheating is realized when individual ¢ cheats her partner who happens
to enjoy the same or higher signal quality as herself and both receive bad

signals S; = S; = 0. This is described in our next proposition.

Proposition 4. The gain from cheating is mazimum when an individual is
matched with another individual with same or higher signal quality and both

receive the bad signal.

Hence for any individual with signal quality p; the maximum possible

gain from cheating is given by
U1)-U(1-6))

On the other hand if individual ¢ continues to cooperate, her expected

utility in future periods will be

EU; (pi,pj) =

N

Notice that from Lemma 3 of the previous section, 06 = 1—6¢ and 98 = 1—9{.

Substituting this in the above expression, we get

1

EU: (i 7) = 7 [00) + (1 = p;)u(0)) + pyu(1L = 68) + (1 = piJu(1 — 05) + pu0h) + u(1)]

(7)

for all p;,p; < p.
Once individual ¢ cheats, according to the community norm from next
period onwards no community member would cooperate and she would be

compelled to consume her endowment. Hence from next period onwards her

14
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u(0) + pu(0h) + (1 — pi)u(6}) + pju(6]) + (1 — pj)u(l — 67) + u(1)

if p; < pj
ifpi > Dj



expected utility would be % [U (0) + U (1)] each period. On the other hand,
her expected pay-off from cooperation each period is given by

[ Evnimara-re)  rOvm®)

Individual ¢ can enter into an insurance arrangement in any period only if
she is matched with a partner with signal quality below p. Otherwise, she
woulld be compelled to consume her own endowment. Thus, i’s expected

future loss from cheating is given by

1

%5 H/;EU(pi,p)f(p)dp—F(l—F(p));[U(O)+U(1)]} —5U©O+UQ)

1;:; /;EU (pisp) f (p) dp—F(ﬁ)%[U (0) + U (1)]

where § is the common discount factor. Notice that

J

1
2

EU: (pi.p) £ () dp — F (5)  [U (0) + U (1))

D
2
D

- [EUi@i,p)—;[U<o>+U<1>1}f<p>dp

2

> 0

since EU (p;,p) > 5 [U (0)+ U (1)] for all p; < p. Therefore, co-operation

can always be sustained whenever

0

1% zu(l)—u(l—eé)

(9)
Both the LHS and RHS of (9) are increasing in p; for any given § since
M > 0 and % > (0. We now establish a Lemma that enables us

(spz L
to compare between the two sides of the above equation. For the sake of

[ B ) @) dp— F (9) 510 0)+ U (1)

notational advantage, we define
P 1
L) = [ BUpicp) () dp — F (9) 3 [U () + U (1)
2

and
R(p;) =u(1) —u(l—@é)

15




Lemma 3. lim,, 5 R (p;) > limp, 5 L (p;)
Proof. Please see Appendix 4. O

We now can argue that since both L (p;) and R (p;) are continuous in
p;i, for 6 = %, there exists some p < p, such that any individual with p; > p
will have incentive to cheat at least for some matches and for some signal
realizations. Thus the zone of absolute honesty is a subset of (%, p]. Whether
this zone is a contiguous zone or union of some disjoint intervals depends of
the shape of the L (p;) and R (p;) functions. If these two functions intersect
only once for § = %, the zone is a contiguous zone. For example, if the
utility function takes the form u(z) = 22, and the distribution of signal
quality is uniform between (%, 1) , the zone of absolute honesty is the interval
(0.50,0.81).

We can now state our result from the above discussion.

Result 1: For every J, the zone of absolute honesty, if it exists, exists
for lower values of the signal quality.

This result shows that people who are less informed (with bad quality
signals), behave honestly more often than people with high quality signals.
Anecdotal evidences also suggest that similar things happen in poor commu-
nities. Community members who become more educated or more connected
with outside world generally are the first to break community norms.

Notice also that the zone of absolute honesty also depends on the param-
eter 6. As ¢ increases, the LHS of (9) shifts up. This results in an increase
in p. So the critical value above which people definitely will have some in-
centive for cheating under certain circumstances tends to rise. As ¢ tends
to 1, p tends to p. In such a scenario, the cost of cheating is infinitely high
and thus everyone cooperates. Exactly opposite happens when ¢ is small.

Result 2: The zone of absolute honesty expands as people become more
patient.

This is intuitive. Since the cost of cheating is incurred in future, those
who are very patient has less incentive for cheating and cooperation is
more sustainable. However, interestingly when cheating occurs, the more

informed individuals do have higher incentives to cheat in our set-up.
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If individuals are expected to interact for more than one period, an in-
dividual’s incentive of cheating of depends on the amount by which she
discounts the future. Individual for whom future is sufficiently valuable
prefers to behave honestly than to cheat. However for some values of dis-
count factor, whether a particular individual will behave honestly or choose
to cheat that depends on the quality of the signal received by that individ-
ual. Individuals whose signal quality is higher than a critical value (p), will
have incentive for cheating at least for some signal realizations and some

partners.

4 Concluding Comments

Revolution in the information technology hhas transformed the world into
a “Global village”. It has reshaped human relationships. Idea of “being
connected” now has been rediscovered. Communication does not any longer
depend on time and space. Thus one can expect much higher bonding
among human communities than it was few decades ago. Unfortunately the
real story is something different. In reality improvement in the information
technology has increased the spread of connectedness at the cost of depth.
While it has enhanced connectivity among people living in different parts
of the world, degree of connectedness among the neighbors has declined
significantly. Its adverse impact on social bonding of various communities
is becoming more and more visible.

In this paper we have made an attempt to capture the effect on informa-
tion revolution on informal economic arrangements which are based on social
or communal bonding. Our analysis reflects the fact that improvement in
the quality of information accessed by an individual may be treated as one
of the causes behind breaking down of various informal economic arrange-
ments. In our static model of mutual insurance, we show that equilibrium
amount of insurance mostly tend to decrease if quality of signal improves for
any individual. The effect is more pronounced if the quality improves for the
agent with already better quality signal. Moreover, for given signal quality

of the partner, any improvement in the signal quality of an individual makes

17



herself better off while making her partner worse-off. For utilitarian social
welfare function, this leads to a fall in the level of social welfare.

We also show that in presence of repeated interaction among the com-
munity members and community norm to enforce cooperation, individuals
with lower signal quality signals behave more honestly. People with good
quality signals have more incentive to cheat at least for some signal realiza-
tions and some matchings. We conclude that the less informed people are

more likely to cooperate than the better informed ones.

Appendices

Appendix 1

Lemma 1 Suppose % < pj < p <p. Then, i € (O,%) and 66 € (%,1).
Moreover, 1 > 67 > 6% and § < 65 < 6. If p; > p, 6; = 0 and
0y e (1,1).
Proof. Fori=1,2, ‘
u’(%) o 1-— Pi
u’(l — 96) - Di
since p; € (%, 1). Therefore, u'(6)) < /(1 — }). Since u” < 0, this implies
that

<1 (10)

0 > 106}
and hence 6}, > % Similarly, we can show that 6} < %
Notice that if p; > p;, then
u'(6)) _u(6)
u'(1—-04) — w/(1 - 62)

(11)

Since % is strictly decreasing in Q, it immediately follows that 6} > 96.
Similarly it can be shown that 0} < ¢7. O

Appendix 2

Proposition 2 An increase in p; (p;) increases expected utility of individ-

ual 7 (j), but reduces that of individual j (7).
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Proof. Since 01 < 3, u(1—6) > u(6}). Also from the first order condition,

u'(6}) _ D
u/(1—6%) 1—pi

Thus, the second term vanishes while the first term is positive. Hence,

d(EU,)
W > 0.

On the other hand, the first term in the expression of ‘ﬂdEigj) is negative.

Since p; > 1 — p; and u/(6%) >)u'(1 — 6%) along with % < 0, the second

term is negative as well. Thus, d(dEp[i]j) < 0.
Similarly, it can be shown that d(dEffjJ") < 0 while d(qu ) > 0. O

Appendix 3

Proposition 3 Under a utilitarian social welfare function, social welfare

falls when signal quality improves for any individual.

Proof. Suppose p; increases. Then expected utility of individual 1 increases
but that of individual 2 decreases. Notice that

d(EU;)  d(EU;)

dp; " dp;
1 ; i dOt
Since 0% <3, u/(0]) > u'(1—6%). Moreover, % < 0. Thus, d(zg") + d(dEiIgj) <

0. Thus, the fall in j’s utility must be more than the increase in i’s utility.
Similar result is obtained for an increase in p;.

O]

Appendix 4

Lemma 3 limy, 5 R (p;) > limy, 5 L (p;)
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Proof. Notice that limp, 5 R (p;) = (1) — u (0), while

Di—D

im ) = [ BUG.p) £ @)y F )3 100+ U (1)

= /fi [U(O) + (1 = p)u(@)) + pu(l — 62) + (1 — p)u(10) + pu(1) + u(l)] £ (p)dp

»)
-/ U [ ) + 8 + (- pyu() + pu(n)] £ ) d

—F () ;U (0) + U (1)
< ;i[u@)m— P)u(0) + pull >]f<>dp F()i[U(OHU(l)]
— F(p)i[u<;)+(l— P)u(0) + pu(l ] U(0)+U(1)}

where the 1nequahty follows from the fact that (1 p)u(&j )+ pu(l — 6/ 0) <

1 J L
U (2) since 6 > 2. Since

! [u (;) + (1= pu(0) +pu<1>} 0+ u(1)] < u (1)~ u(0)

1
& 6-pul)> - pu+u(y)
the inequality holds. Since F'(p) < 1, this ensures that lim, ;R (p;) >
limy, 5 L (pi). O
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