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EFFICIENCY-ENHANCING SIGNALLING
IN THE SAMARITAN’S DILEMMA*

Johan Lagerlof

Suppose an altruistic person, A, is willing to transfer resources to a second person, B, if B comes
upon hard times. If B anticipates that A will act in this manner, B will save too little from both
agents’ point of view. This is the Samaritan’s dilemma. This paper shows that the undersaving
result is mitigated if we relax the standard assumption of complete information, because if A is
uncertain about how big B’s need for support is, B will have an incentive to signal that he is in
great need by saving more than he otherwise would have done.

Suppose an altruistic person, hereafter called A4, is willing to transfer resources to a
second person, B, if B comes upon hard times. Then, if B today is to decide how
much to save for tomorrow, and if B is well aware of A’s altruistic concern for him,
B will typically save too little as compared to what is socially optimal. This is what
Buchanan (1975) has called the ‘Samaritan’s dilemma’. The dilemma arises be-
cause A is unable to commit not to help B out. Moreover, A’s willingness to bail B
out if he undersaves serves as an implicit tax on B’s savings. For if B saves an extra
dollar, then A will transfer, say, ten cents less to B than otherwise. This implicit tax
distorts B’s saving incentives. As a result, given the equilibrium level of A’s support,
B would be better off if he consumed less today and more tomorrow. Since A has
altruistic concerns for the welfare of B, this would also make A better off.!

The Samaritan’s-dilemma effect has been employed in a large number of pa-
pers, addressing a wide range of both normative and positive issues. For instance,
the inefficiency result has been used to justify and/or explain the existence of
compulsory social insurance systems (Thompson, 1980; Veall, 1986; Kotlikoff,
1987; Lindbeck and Weibull, 1988; Hansson and Stuart, 1989). The argument is
that a government can force people to save and insure more than they would do
voluntarily, thereby making free riding and the Samaritan’s-dilemma-type ineffi-
ciency impossible. As another example, Bruce and Waldman (1991) and Coate
(1995) argue that the Samaritan’s dilemma provides an efficiency rationale for in-
kind governmental transfers.” In those models the government provides a transfer
on two occasions over time. Since a cash transfer would be used in an inefficient
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! Formal analyses of the Samaritan’s dilemma can be found in, for example, Bernheim and Stark
(1988) and Lindbeck and Weibull (1988). In the latter paper it is shown that the dilemma arises also in
the case where both agents are altruistic towards each other.

2 In the context of intra-family transfers, Becker and Murphy (1988, p. 7) also make this argument.
They do not, however, provide a formal model.
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manner, all parties can benefit if the government gives the first transfer in a tied
fashion, such as in the form of an illiquid investment.

Yet another example is from the macroeconomics literature. O’Connell and
Zeldes (1993) study an infinite-horizon OLG model with altruism from children
towards their parents. If, as is assumed in the standard literature, parental saving is
non-strategic, this kind of model is characterised by dynamic inefficiency, that is,
the growth rate of the population exceeds the (endogenous) real interest rate.
O’Connell and Zeldes demonstrate, however, that the strategic undersaving effect
will make the economy dynamically efficient. The reason for this is that less saving
leads to a smaller capital stock, which in turn implies a larger marginal product of
capital and thus a higher interest rate.

The Samaritan’s dilemma has bearing also on the so-called rotten-kid theorem
(Becker, 1974). This result concerns a situation where a selfish child can take an
action that affects the income of the whole family. The theorem states that if the
child’s parent is sufficiently altruistic towards the child to transfer resources to it,
then the child will choose an action that maximises the income of the whole
family. Hence, the presence of parental altruism induces the child to internalise
the externality, and the resource allocation in the family is efficient. One of the
conditions needed for this result to hold is that the transfer from parent to child
indeed is positive.” However, Bruce and Waldman (1990) consider a two-period
setting where the child in the first period takes an action affecting the income of
the whole family and makes a saving decision. They show that if the parent makes
an operative transfer (i.e., if the constraint that the transfer is non-negative is not
binding) in the second period, then the child indeed chooses the action that
maximises family income. But, because of the Samaritan’s dilemma, in this case
the child also saves an amount that is too low relative to the efficient level. As a
consequence, ‘rotten kids actually act rotten in at least one dimension, with the
result being that the family unit does not achieve the Pareto frontier’ (Bruce and
Waldman, 1990, p. 157).

Most of the existing literature on the Samaritan’s dilemma assumes a setting
with complete information: the agents know with certainty their own payoffs and
the other agents’ payoffs. This is typically an unrealistic assumption. Indeed, in
many of the real world situations that are meant to be captured by the models in
this literature, there is reason to believe that there is a substantial degree of
incomplete information.* Yet there is a strong a priori reason to believe that, if one
allowed for incomplete information, the undersaving result in the standard
Samaritan’s-dilemma model should be, if not eliminated, at least reduced.

® There are also other conditions, which are left implicit by Becker. For example, Bergstrom (1989)
shows that utility must be transferable for the result to hold.

The reader may object that the perhaps most common application of the Samaritan’s dilemma
concerns the family, and members of a family often know each other’s preferences fairly well. Although
this may be true, the reason why they know each other’s preferences should be that within a family there
are ample opportunities to communicate with each other or observe each other’s behaviour. It is
precisely this communication (in the form of costly signalling) that I will argue counteracts the un-
dersaving result. In fact, in the model that I will specify and solve, the receiver of the signal learns the
sender’s preferences perfectly.
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To see this, consider a situation like the one described in the introductory
paragraph. Suppose, however, that B (i.e., the recipient of the transfer) has private
information about some characteristic of himself that is relevant for his payoff.
Moreover, suppose that this characteristic can be represented by a parameter x and
that x is such that the larger its magnitude, the lower is B’s marginal utility of
consumption tomorrow. For example, x could be a measure of an exogenous
income that B will receive tomorrow. Since A cares about the welfare of B, A would
be willing to make a larger transfer to B tomorrow if A believed x to be small. The
assumptions about x also imply that the smaller is x, the more B wants to save
(everything else being equal). B thus has an incentive to make A believe that x is
small, and B may try to do so by using his savings as a signalling device (Spence,
1973). In particular, B has an incentive to save more than in the standard setting
with complete information. One should thus expect this effect to counteract the
incentives to undersave in the traditional Samaritan’s-dilemma model.’

In this paper I will explore the logic explained above and show how it can
counteract the undersaving result in the traditional formulation of the Samaritan’s
dilemma. Section 1 of the paper formulates a relatively simple model of the
Samaritan’s dilemma characterised by incomplete information about B’s prefer-
ences. Section 2.1 provides an analytical benchmark by solving a complete infor-
mation version of that model. Section 2.2 returns to the incomplete information
model and solves for its equilibria. In particular, it is shown that if we impose a
commonly used equilibrium refinement (namely, the intuitive criterion), this
model has a unique equilibrium outcome. Section 2.3 asks the question whether
this equilibrium outcome is efficient. It turns out that while the behaviour of the
‘low type’ of Bis unaffected by the presence of incomplete information, the ‘high
type’s’ saving choice is indeed distorted upwards. That Section also provides
conditions for when the high type saves too little, too much, or exactly the right
amount. Section 3 concludes with a discussion of the results and their robustness.

1. The Samaritan’s Dilemma with Incomplete Information

There are two individuals, A and B, and two time periods, 1 and 2. A lives only in
period 2 while B lives in both periods. At the beginning of the first period, B is
endowed with exogenous income w > 0. B’s decision concerns how much of this
income to save for period 2, s € [0, w]. The residual amount, ¢, = @ — s, con-
stitutes B’s first-period consumption. Also A’s endowment equals w. In the second
period, after having observed s, A chooses how much of her endowment to transfer
to B, t € [0, w]. A consumes the residual amount, ¢4 = @ — {, herself. B’s second-
period consumption consists of his savings plus the transfer from A: cop = s + ¢

® There is a related literature on altruism and signalling in theoretical biology; see Grafen (1990) and
Maynard Smith (1991) for seminal contributions and Goodfray and Johnstone (2000) for a survey. Of
particular interest to the present paper is Maynard Smith’s so-called Sir Philip Sydney game, in which
the beneficiary of a transfer of resources, for example a nestling, has private information about its true
need. By begging, the nestling can send costly signals about its need to the parent. To the best of my
knowledge, the Samaritan’s-dilemma effect does not appear in the papers in this literature, nor can the
arguments of the present paper be found there.
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While B is assumed to have preferences over only his own consumption in
period 1 and 2, A is altruistic in the sense that she has preferences over both her
own consumption and B’s utility level Ug. B’s and A’s preferences are described,
respectively, by the following utility functions:

Us(s, t | B) = log(cip) + Blog(eop)
=log(w — s) + flog(s+ ¢), (1)

Ua(s, ¢ | B) = log(ea) + aUs(s, ¢ | B)
=log(w — t) + alog(w — s) + aflog(s + t), (2)

where f§ is a parameter that measures the relative importance of B’s second-period
consumption and « is a parameter that represents the altruistic concern of A for
the welfare of B.° The magnitude of f is private information to B. It is common
knowledge, however, that f € {f;, fu}, with 0<f;,<fy<1, and that
Pr(f = ) = 1 € (0,1). B will be referred to as the ‘low type’ if f§ = f;, and as
the ‘high type’ if f = fu

In order to simplify the exposition, I will assume throughout that A’s degree of
altruism is relatively strong: ofs; = 1. This assumption serves the purpose of limit-
ing the number of cases we have to investigate, since it rules out the possibility that
the non-negativity constraint on A’s transfer is binding. The assumption is not,
however, necessary to obtain efficiency-enhancing signalling in this model.

2. Efficiency-enhancing Signalling
2.1. A Benchmark: Complete Information

Before solving the incomplete information model described in the previous Section,
let us first, as an analytical benchmark, investigate the equilibrium behaviour in a
complete information version of that model. Let us thus assume that the parameter
f can take on only one value (i.e., f;, = = f € (0,1)), and that this is common
knowledge. All other parts of the model are exactly as described in Section 1.

We can solve this benchmark relatively easily by backward induction. In period 2,
A maximises Uy(s, ¢ | f) with respect to ¢ subject to the constraint ¢ € [0, w].
Denoting the solution to this problem by #, one can readily verify that”

oafw — s
1+aff

Note that {is decreasing in s: if Bincreases his savings, A will make a smaller transfer
to him. One may think of this effect as an implicit tax on savings. In the analysis that

i=

(3)

% The important sense in which o represents A’s altruistic concern for B is that, for o > 0, A puts a
positive weight on B’s marginal utility, and this weight is increasing in o.
The assumption that «ff > 1 together with the feasibility constraint on s, s < w, guarantee that the
non-negativity constraint on ¢ is not binding.
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follows we will see that the implicit tax distorts B’s saving incentives and may make
him consume too much in period 1, as compared to what is socially optimal.

In period 1, anticipating #, B makes his saving decision. B thus chooses s so as to
maximise

UB(s,i|ﬁ):10g(w—s)+/310g(w+s)+/310g( xp ), (4)
1+oap

subject to the constraint s € [0, w]. Since f < 1, this problem has the solution
s* = 0. In other words, B saves nothing and relies fully on the anticipated transfer
from A. Substituting s* =0 into (3) yields the equilibrium outcome of ¢
= afw/(1 + aff).

Is the equilibrium outcome (s*, #*) Pareto efficient? To answer this question,
first suppose that o = (1 — [3)_1. One can verify that then (s*, ¢*) is the unique
solution to the problem of maximising Uy (s, ¢ | ) with respect to tand s, subject to
the constraint (t,s5) € [0, w]2. Hence, for o > (1 — /)’)_1, the equilibrium outcome
is indeed Pareto efficient. Next, suppose that o < (1 — f)~'. Then, differentiating
Ug with respect to s and evaluating at (s, t) = (s¥, t¥), one has

OUg(s, t| B)

1
Os |(.s"t):(.s‘*,t*): [1 - OC(] - ﬁ)] > 0.

aw
That is, keeping the level of A’s transfer fixed, B would be better off if he saved
more. Moreover, since dU,/ds = a(dUg/ds), also A would be better off if B saved
more given the fixed level of the transfer. Hence, the outcome (s*, ¢*) is not
Pareto efficient for o < (1 — )~

Proposition 1 summarises the results derived above.

PrROPOSITION 1. There exists a unique subgame perfect equilibrium of the benchmark
model, the outcome of which is (s*, t*) = (0, afw/(1 + af)). This equilibrium outcome is
Pareto efficient if and only if o = (1 — /L.

Under our assumption that a8 = 1, the condition « = (1 - B) " is satisfied for all
p<1/2. For f > 1/2, however, we may have o < (1 — ﬁ)_l, in which case B saves
too little. The reason why B undersaves in the first period is the implicit tax on his
savings: if B saved more, A would have an incentive to make the transfer smaller.
Hence, crucial for the inefficiency result is that A can observe how much B has
saved and that she cannot precommit to a transfer level.

2.2. Analysis of the Incomplete Information Model

Let us now return to the main model where B has private information about the
magnitude of f. This is a very standard signalling game with two types. The
equilibrium concept that I will employ is that of perfect Bayesian equilibrium,
where this is defined in the usual way: both players must make optimal choices at
all information sets given their beliefs, and the beliefs are formed using Bayes’ rule
when that is defined. Henceforth I will simply write ‘equilibrium’ when I mean
perfect Bayesian equilibrium.
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I will confine attention to pure strategy equilibria of the game, and I start with
characterising the separating equilibria, that is, those equilibria in which the two
types behave differently, thereby making it possible for A to infer B’s type perfectly.
Let 57 and sj, denote the low, respectively the high, type’s saving level in such an
equilibrium. And let ¢ and {; denote the equilibrium transfers to the low,
respectively the high, type. The following lemma will be helpful in the analysis.

LemMA 1. In any separating equilibrium, s; = 0.

Proof. Let fi(s) denote the probability A assigns to the event that B is the high
type conditional on having observed a saving level s, and let E(f]|s) =
L(s)By + [1 — Q(s)]f. Obviously, a(s) € [0,1], so E( |s) € [Br, frl. One can
easily verify that A’s optimal transfer, conditional on having observed a saving level
s, is given by 7 in (3) but with E(f |s) substituted for f. Thus, the low type’s indirect
utility in a separating equilibrium, given that he saves s, equals

log(e = s) + B log(e + 5) + f, log {%}

b

see (4). For a fixed E(f |s), this expression is decreasing in s. Furthermore, it is
increasing in E(f |s): if possible, the low type would like to be perceived as the high
type in the eyes of A. In any separating equilibrium, however, B’s type will, by
definition, be revealed, so E(f | sj) = f;. Moreover, if the low type chose some
s # s, E(f |s) would possibly differ from f;, but it could not become lower than it
alreadyis. But these things taken together mean thatif we had s; > 0in aseparating
equilibrium, then the low type could gain by deviating to some s € [0, s7 ).

We are thus looking for an equilibrium with s; = 0 and where sj, is positive.
The analysis is facilitated by Figure 1, which shows the saving-transfer space. The
two straight lines in the Figure represent A’s optimal transfer as given by 7 in (3);
the lower transfer line corresponds to A’s believing that f = f;, and the upper one
corresponds to A’s believing that f = fi5. The Figure also depicts two indifference
curves through the point (s, ) = (0, afi;ow/(1 + «f;)), one for the low type and
one for the high type of B. Hence, these curves represent the levels of utility
associated with the types’ choosing the low type’s equilibrium amount of savings
and receiving the low type’s equilibrium transfer. An important characteristic of
the indifference curves is that they satisfy the so-called single-crossing property: for
any given s, the low type’s indifference curve has a larger slope than the high
type’s;® this is what will make it possible to have existence of separating equilibria.
In order to understand the logic of a separating equilibrium, it is also important to
recall that each type wants to be perceived as the high type in the eyes of A, since
then the transfer is larger. Furthermore, if one moves northwest along any one of
the transfer lines, both types are made better off; see (4).

8 One can also show that the two types’ indifference curves through the point (s, £) = (0, o, 0/
(1 + «f;)) must, as drawn in Figure 1, be strictly concave functions of s, which tend to infinity as s tends
to w. Moreover, at s = 0, the slopes of these functions are negative but still larger than the slope of the
lower straight line; and, as s approaches w, the slopes approach infinity.

© Royal Economic Society 2004



2004 ] EFFICIENCY-ENHANCING SIGNALLING 61

1
. 5 ! |
.hlg.h type’s / /
indiff. curve / I/

off o low type’s /
indiff. curve Yy

1+0cBH\A

o, 7
1+af,

N

0 >
0 s 5" o t
of,®

Fig. 1. Separating Equilibria. All saving levels between s’ and s” can be sustained as part
of a separating equilibrium but only an equilibrium with s = s" survives the dominance
argument

As indicated in the Figure, the value of s for which the low type’s indifference
curve intersects the upper transfer line is denoted s, and the value of sfor which the
high type’s indifference curve intersects the same line is denoted s’ (given our
assumption that aff; = 1, one obviously must have s < afy, as drawn in the Fig-
ure). The first point of intersection, which will turn out to be the most important
one in the subsequent analysis, is implicitly defined by the following identity:

os(1-5) o1+ 5) = paegI )

In order to sustain a separating equilibrium there are two necessary conditions.
First, the low type must not have an incentive to choose the high type’s amount of
savings. Second, the high type must not have an incentive to choose the low type’s
amount of savings. Since A will learn B’s type perfectly in any separating
equilibrium, A will (after having observed s; or sj;;) make a transfer according to
either one of the two straight lines in the Figure. Hence, by mimicking the high
type, the low type can get a transfer according to the upper straight line. For the
low type not to have an incentive to do this we must have sj, > s’; otherwise the
low type could, by saving s7;, obtain a saving-transfer pair that gives him a higher
utility than he will get by saving only s; = 0. Similarly, for the high type not to have

an incentive to mimic the low type, we must have s;;, < s”.

If A’s out-of-equilibrium beliefs are chosen appropriately, the two necessary
conditions sj; > § and sj; < §” are also sufficient for s; = 0 and any s}, € [¢,s"]

to be part of a separating equilibrium. For example, we can let

- 0 forsel0,sy)
fls) = {1 for s € [s5;, 0] (6)
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(as fi(s) denotes A’s posterior beliefs that B is the high type conditional on
having observed a saving level s). These beliefs are consistent with the
equilibrium requirements and they guarantee that the types do not have an
incentive to deviate from s; respectively sj;. As already mentioned, the reason
why a separating equilibrium can exist is that the two types’ indifference curves
satisfy the single-crossing property: the marginal utility of choosing a particular
saving level differs between the two types, so a high type can separate himself
from the low type by choosing a saving level that would be too costly for the low
type to emulate.

The important feature of the beliefs in (6) is that they put a sufficiently high
probability on the event that B is the low type whenever s < sj; this is what
guarantees that the high type does not, in the equilibria in which sj; > s, want to
deviate to some s € [s',s};). There is, however, a very good reason to regard beliefs
that have this feature as unreasonable. Namely, choosing some s > s is a strictly
dominated action for the low type, regardless of which posterior beliefs ii(s) € [0, 1]
A holds: choosing s = 0 always gives him a higher utility (see Figure 1). One may
plausibly argue that A should realise this and therefore assign zero probability to
the event that Bis the low type when observing some saving level s > s". But if we
accept this argument and require that fi(s) = 1 for all s> s’, then it will be
impossible to sustain any sj; > s as the high type’s saving level in a separating
equilibrium. Below I will refer to this line of reasoning as the ‘dominance argu-
ment’. The only equilibrium saving level of the high type that survives the dom-
inance argument is s;, = s’. Hence, the dominance argument gives us a unique
separating equilibrium outcome, in which s = 0 and s}, = ¥

We have not yet considered the existence of pooling equilibria. For the sake of
brevity, this will not be done here. In Lagerlof (2003), however, I show that
the intuitive criterion (Cho and Kreps, 1987) rules out all pooling equilibria.
This equilibrium refinement implies the dominance argument used above,
although it is stronger, and it is very often applied in signalling games. Since
the intuitive criterion rules out all pooling equilibria, it gives us a unique
equilibrium outcome.

PROPOSITION 2. There is a unique equilibrium outcome that satisfies the intuitive cvi-
terion, which is given by

* gk ko k OCBLCU ,OCﬁHC!)—S/
(SLvtLvsHth): O’1+OC[3L,S’ 1+<xﬁ1—1 .

2.3. Efficiency

Let us now investigate whether the unique equilibrium outcome that we derived
above is efficient and, if not, whether B saves too little or too much. In a game
with incomplete information the concept of efficiency is not straightforward.
Here I will use the concept of ex post incentive efficiency, suggested by Holm-
strom and Myerson (1983). Following them, I say that an outcome (sz, {7, Sr, {r)
is incentive feasible if the low type prefers (sz, {1) to (sg, tm), the high type prefers
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(st try) 0 (1, tr), and (sp, U, s ) € [0, @]*. And an outcome (STo b7, Sy thy) ex
post dominates an outcome (s, {7, sp, ty) if both players, for each realisation of B’s
type j, prefer (s]f7 t]’) to (s; ¢) (where the preference must be strict in at least one
of these four comparisons). An outcome (sz, {7, Sg, ¢p) is then said to be ex post
incentive efficient if there is no other incentive feasible outcome that ex post
dominates (s7, t;, Sz, lr).

It turns out that no outcome of a separating equilibrium can be ex post
incentive efficient. This is because in a separating equilibrium the signalling
mechanism does not affect the low type’s saving choice (cf. Lemma 1).
The high type’s choice, however, is distorted upwards in a separating equilib-
rium: s;; > 0; thus, it is conceivable that s}, is part of an outcome that is
‘efficient for the high type’. That is, the equilibrium outcome could possibly
satisfy a weaker version of ex post incentive efficiency in which the above defi-
nition of ‘ex post dominates’ requires the two players to prefer gsj’-, t]’) to (s 1)
for j = H but not necessarily for j= L. In the following I will investigate if
and when the high type of B behaves efficiently in this sense in the unique
equilibrium outcome.

There are two conditions that are necessary for (s}, s}, ;) to be ex post
incentive efficient for the high type as well as the outcome of a separating equi-
librium:

sy € argmax Ug(s, &y | By), (7)
s€[0,0]

ty; € argmax Uy sy, ¢ | Byy)- (8)
te[0,m)

The first condition guarantees that the intertemporal allocation of resources is
efficient, and the second condition is necessary for (sz, Sy t}}) to indeed be the
outcome of a separating equilibrium. Straightforward algebra shows that, for any
o < 1/(1-fx), conditions (7) and (8) are met only for (s,*q, t,*L,) = (s%1°), where

e e\ — 1—0((1—[3) OC(l—Fﬁ )_1
(s’t):<l+a(l+ﬁf1)w’l+a(liﬁy) >

Although (7) is only a necessary — not a sufficient — condition for ex post incentive
efficiency, one can verify that (again assuming that o < 1/(1 — By)) (s5, ¢, s, t°)
is, whenever we can sustain it as an outcome of separating equilibrium, indeed ex
post incentive efficient for the high type.

Thus, the high type saves the efficient amount if s° = 5% if s’ < %, the high type
saves too little; and if & > s°, he saves too much. So how does s relate to s“? Lemma
2 below (which is proven in the Appendix) tells us that this depends on how «
relates to a cut-off value o (f;, ). The lemma also notes some useful properties
of this cut-off value.

LEmMMA 2. Suppose that B, > 1/2 and o € [1/B1,1/(1 — 1)1, so that both types

undersave in the benchmark. Then there exists a function a*(fr, Pr) such that s’ § s as

o § w*(Br, Pr), with a*(Br, Prr) implicitly defined by
© Royal Economic Society 2004
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log [1 +(1+ ﬁH)oc*] s log{ﬁ,‘[l +(1+ ﬁH)a*}} _o ©)

20 2B (1 + Bro)

Moreover, this function satisfies lim g _, g o*(Br, Br) = (1 — B~ and, for Br
sufficiently close to B, o (Br, fu) < (1 — o).

In Figure 2 the results are illustrated in a diagram that depicts « on the vertical
and f5; on the horizontal axis. The Figure assumes that §; > 1/2, since for lower
values of this parameter the low type would not undersave under complete
information, given our assumption that o« = 1/, (see the remarks after Proposi-
tion 1). Also recall from Proposition 1 that the equilibrium outcome under
complete information involves undersaving only if « < 1/(1 — ;). The Figure
depicts the graphs of « = 1/f, and o = 1/(1 — f5;) together with that of o (-, Br).

Lemma 2 tells us that, at least if f; is sufficiently close to f, the graph of
o*(-, fu) goes through the region of the parameter space where a < 1/(1 — ;)
holds. Hence, there is a non-empty region of the parameter space (namely, the
shadowed area in the Figure) where under complete information the high type
undersaves but under incomplete information he saves too much! Lemma 2 also
tells us that on the lower border of this region, i.e., where a = a*(f;, fu), the
unique equilibrium outcome is indeed ex post incentive efficient for the high type,
although this is of course a knife-edge phenomenon. In the remaining part of the
parameter space (the checked area in the Figure), where o < min[oc*(ﬁL, Pw),1/
(1 = B7)] and o 2 1/f,, the high type undersaves. Yet, even here, the high type’s
saving choice is distorted upwards: he saves more than he would have done under
complete information.

Summing up, we have the following proposition.

PROPOSITION 3. Suppose that ;. > 1/2 and o € [1/B;,1/(1=P1)]1, so that both types
undersave in the benchmark. Then the unique equilibrium outcome of the incomplete infor-
mation model is such that the low type’s saving choice is unaffected relative to the benchmark

o
4 o= 1/(1-B,) e
By
o=o*
2 b sy
: |
A S
Y o=1/8, =TT ! .
BH 'BL
12 B,

Fig. 2. Efficiency. In the shadowed region the high type oversaves and in the checked
region he undersaves, although not as severely as under complete information
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whereas the high type saves more than in the benchmark. The high type’s saving level is ‘ex
post incentive efficient for the high type’ if o = oa*(f, Pu); it involves undersaving if
o < o*(Br, Pu); and it involves oversaving if o > a*(fr, Pr).

3. Concluding Discussion

The Samaritan’s dilemma - i.e., the idea that, in the presence of altruism, people
may choose to save (or work or insure) to a too small extent — certainly appeals to
our intuition. In the alternative formulation of the Samaritan’s dilemma consid-
ered in this paper there is an additional effect present, which counteracts the
undersaving effect. Also the logic of this new force should, once we have become
aware of it, be very intuitive. For the new force to indeed work in the ‘right’
direction (i.e., to counteract the undersaving effect), the following condition must
hold. Suppose that B has private information about some parameter x and that he,
everything else being equal, has an incentive to save more when knowing that x is
high (respectively, low). Then, believing that x is high (respectively, low) must
induce A to make the transfer to B larger. Since B wants the transfer to be large, he
would like A to believe that x is high (respectively, low); and he can try to make A
believe this by saving more.

The condition is met if, as was suggested in the introduction, x is a measure of
B’s second-period income or if, as was assumed in the formal model described in
Section 1, x is a weight on B’s second-period utility. One may wonder whether the
presence of the counteracting effect hinges on the assumption that the incomplete
information concerns one of these two particular characteristics of B. What if B
had private information about the return on his savings or about his first-period
income?

If the parameter xis interpreted as the return on B’s savings and if we stick to the
log-utility specification in the present paper, then it is clear that there would not be
any counteracting force present. This is because with log-utility and with A’s
transfer ¢ being equal to zero, the optimal saving level is independent of the return
and, if ¢is positive, then the optimal saving level is increasing with the return. Yet if
the intertemporal elasticity of substitution is constant but sufficiently less than one
(or, equivalently, if the degree of relative risk aversion is sufficiently greater than
one), then B will have an incentive to save more when knowing that the return is
low. A will of course have an incentive to make her transfer larger when believing
that the return is low. Hence, under this assumption, one would again get effi-
ciency-enhancing signalling. The assumption about the intertemporal elasticity of
substitution seems reasonable: the log-utility assumption in the present paper was
made for the sake of tractability and there is empirical evidence that this elasticity
is indeed less than one.

Private information about B’s first-period income does of course not give rise to
any opportunity to signal as long as B’s utility function is additively separable over
time, since the size of B’s income in the first period then does not affect A’s
incentive to transfer income to him in the second period. But if B’s marginal utility
of second-period consumption is increasing with B’s first-period consumption,
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then the condition above is again satisfied. This requirement on the sign of the
cross derivative of the utility function is, for instance, met for the following pref-
erences: Ug(c1p,co8) = (¢ B)(l(CQB)h for some a, b > 0.

Yet another parameter in the model that there conceivably could be uncertainty
about is the altruism parameter, o.” In the model analysed in the present paper,
A’s having private information about & would not give rise to any signalling, since A
is acting last in the game. Yet this is not true for the formulation of the Samaritan’s
dilemma considered in Lindbeck and Weibull (1988). In that model there are two
individuals who are altruistic towards each other. They both, simultaneously, make
a saving decision in period one. In period two they observe the other one’s saving
decision and then, simultaneously, decide how much (if anything) to transfer to
each other. If they are equally wealthy, then, in equilibrium, only the individual
who is more altruistic will make a positive transfer. Anticipating this, the less
altruistic individual will undersave in the first period. If one to this setting added
the assumption that one or both of the individuals have incomplete information
about the other one’s degree of altruism, then one should expect the undersaving
to be exacerbated, the reason being that both individuals would like to signal that
they are less altruistic than the other one, and a person whose degree of altruism is
indeed low should expect a transfer from the other and will therefore save less on
his own."'’

WZB and CEPR
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Appendix: Proof of Lemma 2

By using the definition of s" in (5), one can show that s* 2 ¢ is equivalent to Z(f;, iy, ) 20,
where Z(f;, fu, o) is the lefthand side of (9) (but with a substituted for o*). Clearly, this
inequality is satisfied if o is sufficiently close to zero. Moreover, the upper constraint on o in
Lemma 2, (1 - f,)7", is strictly smaller than [f,(By — B17. To prove the first claim of the
lemma, it thus suffices to show that (i) Z(B., B o) is strictly decreasing in o for all

o € (0,[B(Br — Br)1™") and (if) Z(Br, i #) = 0 does not hold for & = [B.(Brr — B)1™". To
establish (i), differentiate Z(f,, f, o) with respect to a; the resulting expression has the
same sign as [ofi; (By — B1) — 1], which clearly is strictly negative forall o < [B,(fy — BTN
To establish (if), note that Z(B1, B [Br(Brr = B)1™") = g(B1, Bu), where

(4 B+ By — Br) (1+B1)
L il 58]

Clearly, g(f,1) <0 for all f; € (0, 1). Moreover, one can easily check that g(f, fp) is
increasing in Sy It follows that the threshold o* is well defined with s'és” as

g(Br, Pu) =log

¢ Uncertainty about the degree of altruism has been modelled by, for example, Chakrabarti et al.
(1993).

1% If we assumed that the players are interacting over more time periods, so that A had more than one
opportunity to transfer resources to B, then a similar result should hold also in a model in which
altruism is one-sided. For in such an environment A would early on have an incentive to transfer and
save relatively little in order to signal low altruism, in an attempt to limit B’s tendency to overconsume. I
thank Mike Waldman for suggesting this to me.
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a S o*(fr, Pu). Moreover, by substituting f; = f; and o* = (1 — B! into (9), one can
verify that limg g o* (B, fr) = (1 - B~ L. Let us finally show that for f, sufficiently

close to B, a*(Br, Pr) < (1 = Br)~L. Since limg 5, o (Br, Br) = (1 = B~ ", it suffices to
show that

0% (Br, Bu) > lim a(1 *ﬁL)il

im =(1-By) "%
BBy 0Py p—by OBy (1= bn)

Straightforward calculations yield

02 (1. bur) 6[Z<ﬁL,ﬂH,a>1/aﬁL,l°g{ AT A |

Py ANZ(Brs Brys0)] /02— 1 — o (Bu — Br)
(14 afp)[1+ ol + By)]
Hence, using limg, 5, #*(Br, fu) = (1= Bs)~', one has limg 5, 7&1*(5“ bu) _
2(1 — B;;) "%, which is always greater than (1 — ;)% B
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