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Abstract

We propose a model of charity competition in which informed giving alone can ex-
plain quality heterogeneity across similar charities. It is this heterogeneity that also cre-
ates the demand for information. In equilibrium, too few donors pay to be informed;
but interestingly, informed giving may increase with the cost of information. This is
true if the charitable market is highly competitive or if private consumption is a strong
substitute to giving — both of which are supported by evidence.
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1 Introduction

Up 30 percent from a decade ago, the number of public charities in the United States ex-
ceeded one million in 2013 (Urban Institute, 2014) Charity Navigator rates the largest
8000 by identifying nine categories of activity (e.g., animals) and 34 causes (e.g., zoos and
aquariums, museums, and homeless services). Its rating reveals that the quality of the
charities within each cause varies significantly with about one-third failing industry stan-

dardsE] The challenge for donors is therefore not finding a cause to support but choosing

*We thank seminar participants at Duke, Texas A&M, USC (Columbia), and UT (Austin) for comments. All
remaining errors are ours.

1This figure is consistent with the fact that the Internal Revenue Service (IRS) approves more than 90 per-
cent of all applications for a charity status (Reich et al. 2009). Unlike other nonprofits such as private founda-
tions, public charities rely heavily on contributions from the general public, which consistently total about 1.5
percent of GDP in the U.S — $241.3 billion in 2013.

2For details, visit www.charitynavigator.org. Significant quality variation is also reported by other
major charity evaluators including BBB Wise Giving Alliance and GuideStar. Not surprisingly, it is such
variation that has facilitated recent empirical investigations of charity ratings (e.g., Yoruk (forthcoming)).
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the charity that is most deserving. Despite the importance of information, however, giving
remains largely uninformed (Hope Consulting Report, 2010)E] In this paper, we propose a
model of charity competition in which informed giving alone drives the vast quality het-
erogeneity across similar charities and creates the endogenous demand for information in
turn.

Our model contains a large pool of ex ante identical charities that may begin fundrais-
ing for a given cause by incurring a setup cost — e.g., website design, staffing, and the IRS
application — and pre-committing to the quality of their programs or servicesﬁ The quality
may reflect investments in infrastructure, planning, staff training, and program evaluation
that improve charitable work. Each charity maximizes net donations to be used for its
own program. Donors are assumed identical except for their information. An informed
donor gives to the highest quality charity, perhaps using a rating agency, whereas an un-
informed donor gives to a charity at random. The latter implies that a charity may choose
to “scam” the uninformed: begin fundraising but offer minimal quality. Under free entry,
the windfall profit from the uninformed is exhausted. A charity can therefore contribute to
the cause only if it wins the informed donation. This incentive to win a lump-sum amount
turns the charity competition into an “all-pay auction” and leads to mixing over quality
choices in equilibrium.

In a symmetric equilibrium, we show that each charity mixes continuously over a pos-
itive interval of quality and has a mass point at zero. Such a strategy readily rationalizes
the quality heterogeneity mentioned above and predicts a nontrivial probability of char-
ity scams. We find that as the entry cost drops, more charities fundraise but interestingly,
the increased competition (stochastically) decreases the highest quality offered and in turn
lowers the expected welfare for all donors. The intuition is that charities are less willing to
invest in a competition, in which they are unlikely to prevail. Moreover, we show that this
negative competition effect on quality dominates the positive scale effect associated with
the number of charities.

Our analysis suggests distinct and necessary roles for uninformed and informed donors

3Based on a nationwide survey of 4000 Americans with incomes over $80K, the 2010 Report found that
while 85 percent of Americans say they care about nonprofit performance when they give, only 35 percent of
donors research at least one of their donations each year; see www.hopeconsulting.us/moneyforgood.
This finding parallels experimental evidence: whereas Eckel and Grossman (1996) document that individuals
give generously when they are paired with recipients of preferred characteristics, Fong and Oberholzer-Gee
(2011) observe that only one third of subjects are willing to pay for information about recipients.

“With often-nonrefundable donations, donors are unlikely to find promised /uncertified quality credible.
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in the charitable market: the former entice entry while the latter induce quality provision.
This implies that the cost of information can be neither too high nor too low to guarantee
significant masses of both donor types. As expected, in equilibrium too few donors pay to
be informed because each ignores the quality effect of her decision on others. Interestingly,
informed giving may increase with the cost of information! This is true if the charitable
market is highly competitive or if giving and private consumption are strong substitutesﬂ
In each case, decisions to become informed are strategic complements: the larger the size
of the informed population, the more attractive information acquisition becomes.

Our theoretical framework draws upon two influential papers on all-pay auctions: Var-
ian (1980) and Che and Gale (2003). Varian considers a price competition with informed
and uninformed consumers in order to explain equilibrium price dispersion. Unlike qual-
ity, price does not affect consumers’ reservation utility in his model. Che and Gale examine
a research tournament where there is only one buyer, the procurer, whose innovation value
is endogenous to the winner’s effort and who decides informed. Siegel (2010) ably gener-
alizes all-pay auctions with endogeneous valuations.

Our paper relates to the few studies on charity competitionﬁ Rose-Ackerman (1982)
shows that competitive fundraising can be “excessive” despite donors” aversion to it. Cas-
taneda et al. (2008) argue that such inefficiency may be reduced by nonprofits” ability
to contract on the use of donations while Aldashev et al. (2014) observe that it can be
overcome by fundraising coordination, though such coordination is often difficult in this
voluntary sector. In the same vein, Bilodeau and Slivinski (1997) find that rival charities
may specialize in the provision of one public good or service in order to attract donations.
With over one million charities, there are nevertheless many that provide similar — if not
identical — services but differ significantly in their quality of provision. In this sense, Scharf
(2014) is closer to our work. Assuming an exogenous quality distribution, Scharf points
out that competition can induce too much entry by low quality charities. We let quality
choice be part of the competition and derive an endogenous distribution for it. Like her,
we argue that increased entry into the charitable market decreases the (average) charity
quality.

On the role of informed giving, our paper also relates to Vesterlund (2003), Andreoni

(2006) and Krasteva and Yildirim (2013). Vesterlund shows that a large leadership gift can

5For experimental evidence of substitution, see Andreoni and Miller (2002) and Fisman et al. (2007).
®For a recent overview of the literature on charitable giving, see Andreoni and Payne (2013).



signal the (fixed) quality of the charity. Andreoni extends this argument by demonstrating
that all else equal, it is the most wealthy who will lead. Krasteva and Yildirim explore a
private value setting in which donors are uncertain about their private valuations of the
charity and thus no signaling incentive exists. In all these papers, informed giving, on av-
erage, raises more funds and is therefore encouraged. In contrast, our analysis emphasizes
that some uninformed giving is also necessary for a charitable market with costly entry.
The rest of the paper is organized as follows. In the next section, we present the base
model with exogenous donor information. In Section 3, we characterize the equilibrium
and perform comparative statics. In Section 4, we endogenize donors’ information. In the
last two sections, we offer a robustness check for the charities” objective and then conclude.

Proofs that do not appear in the text are relegated to the appendix.

2 Base model

A large number of ex ante identical charities decide whether or not to fundraise for a given
cause. Refer to Figure 1 for a timeline. Fundraising involves a fixed setup costk > 0 -e.g.,
designing a website, staffing, and registering with the IRS. Before appealing to donors,
charity i invests in its program or service quality g; € [0,00) that costs an additional qlﬂ
The quality is observable by donors upon inspection, possibly through a rating agency, and
it may reflect the investment in infrastructure, planning, and staff training, for instance.
Charity i maximizes its net revenues R; — total donation minus total cost — to be spent
toward its program. If R; < 0, the program is cancelled due to insufficient funds. Note
that the charity is assumed to value the “quantity”, R;, but not the quality, g;, of its service.
While not entirely realistic, this assumption aids in identifying the (informed) donors as
the source of quality provision. The analysis is generalized in Section 5.

On the supply side of the charitable market, there is a continuum of donors of mass M.
Each donor picks a charity to support the cause. Donors are otherwise identical and come
in two types: informed and uninformed. Informed donors, whose measure is I, ascertain
the quality of the charities prior to giving while uninformed donors, whose measure is

U = M — I, give randomly to oneﬁ Each donor has a unit wealth and possesses CES

7As previously mentioned, charitable contributions are often nonrefundable; hence, donors are unlikely
to trust promised/uncertified quality. Our results are, however, robust to “partial” promises, whereby as in
Siegel (2010, Section III), the charity invests a fraction of g; upon entry, with the commitment of investing the
rest if enough funding is received.

8Whether or not donors observe the actual number of charities before giving is immaterial to our analy-
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Informed donors
pick the highest

Charities Charities observe 1 charities quality charity.
simultaneously the number simultaneously
decide to enter by of entrants, choose quality, —
incurring k > 0. n. g; > 0. Uninformed

donors pick one
charity randomly.

Figure 1: Timing of the game

preferencesﬂ
u(x;, gi;q) = x +4qgt,p € (0,1) (1)

where x; > 0 denotes private consumption and g; > 0 denotes gift to the charity whose
quality is g. The donor is assumed to receive no utility from giving if the charity of her
choice fails to support the cause; that is, if R; < Om We focus on a symmetric (Nash)

equilibrium with pure entry decisions.

2.1 Discussion of the model

Our model is designed to highlight donors” information as the unique source of quality
heterogeneity. We therefore assume all charities and donors are ex ante identical except for
the donors’ information, which is endogenized in Section 4. Consistent with the literature,
we assume “warm-glow” charities that care only about their own provision of the public
good. This is not critical, however. The qualitative results hold as long as charities favor
their own provision so that there is rivalry. From (I), it is evident that we also assume
“warm-glow” givers (Andreoni, 1990). This is a reasonable description of charitable be-
havior for a continuum of donors. As argued by Glazer and Konrad (1996), suppose that I’

is the total provision of the public good by all charities in the market. Let the public good

sis. All we need is for the informed to give to the highest quality, perhaps using a rating agency, and the
uninformed to give to a random charity, perhaps to the first fundraiser that solicits.
9This way of modeling preference for quality mirrors those of Vesterlund (2003) and Andreoni’s (2006).

The CES form is assumed for expositional ease as the analysis readily extends to: u(x;, g;;9) = £(x;) + qw(g;)
where both t and w are strictly increasing and strictly concave.

1OPerhaps, the list of charities that help the cause such as active homeless shelters, open museums, and
participating relief organizations is publicized. Our qualitative results, however, hold if donors are assumed
to enjoy giving regardless.
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Figure 2: Optimal individual gift: g(q) = %

enter the utility in an additively separable way: x! + gg¢ + z;(T'). Since with a continuum

of donors dI'/dg; = 0, the altruistic motive for giving has no effect on donors’ behaviorE]

3 Equilibrium characterization

Maximizing the utility in (1) subject to the budget constraint, x; + ¢; = 1, donor i’s optimal
gift for fixed quality q is found to be

gi=g(q) = T i pr 2)

where r = ﬁ € (1,00) is the elasticity of substitution between private consumption and
donation. Refer to Figure 2. It is readily verified that (a) ¢(0) = ¢’(0) = 0; (b) ¢’(q) > 0 for
g > 0,and (c) g"(q) > 0 forgq < q. and ¢"(q) < 0 for g > g, where g, = (%)% That is,
giving is increasing in quality — at an increasing rate for its low levels and at a decreasing
rate for its high levels.

Inspecting quality, an informed donor optimally gives to the highest ranked charity,

denoted by gmax. An uninformed donor, on the other hand, can only conjecture the quality

The fact that donations are driven purely by the warm-glow motive also obtains in a large finite economy
(e.g., Yildirim, 2014).



of her selected charity, denoted by gy. Using (2), the informed and uninformed gifts can

be respectively written as

g1 = g(qmax) and gu = g(qu)- 3)

Note that the behavior of informed donors turns the quality competition into an all-pay
auction — e.g., Che and Gale (2003) and Siegel (2010). It is, therefore, unsurprising that
there will generically be no pure strategy equilibrium in quality choice. Before stating it
formally, we develop some intuition behind the equilibrium characterization.

Suppose that entry cost, k, is sufficiently small so that at least two charities participate
in the market in equilibrium, n* > ZF_ZI If charity 7 sets quality g and ranks the highest, then
it captures all informed donations as well as an equal share of the uninformed, resulting

in net revenues:

« u .

win(9) = 18(q) +28(qu) —q — k. @)
If charity i ranks lower, it loses informed donations but continues to receive the unin-

formed, generating net revenues:

u
Rfose(ﬂ) = ? (q){l) -4 k. (5)

Clearly, charity i can always adopt a “scam” strategy: enter the market but choose zero
quality Since g(0) = 0, such a strategy can only target the uninformed. Under free entry
(and ignoring integer problems), the windfall revenue from the uninformed is driven to
zero:

u. ..o
e (qu) —k=0. (6)

Substituting for (6), (@) and (5) reduce to:
Z}in (q) = Ig(’]) —4q and R;kose(q> =4, (7)

which we depict in Figure 3. From @ and @, we see distinct roles for the two donor types

in the charitable market: the uninformed entice charity entry while the informed engender

12 A competitive charitable market is the case of most interest to us both because it is suggested by evidence
and because, as we will see in the next section, a market with a single charity is not sustainable in equilibrium
under endogenous information.

13We distinguish between a charity scam and failed fundraising. Although the donor receives no utility
from giving in either case, in the latter, the charity invests in quality but ends up raising insufficient funds to
cover its costs. This distinction is also consistent with the popular view; seelhttp://www.consumer. ftc.
gov/features/feature-0011l-charity-scams,


http://www.consumer.ftc.gov/features/feature-0011-charity-scams
http://www.consumer.ftc.gov/features/feature-0011-charity-scams

qm

R?{)Hf: ((I )

Figure 3: Winning and losing payoffs

quality competition. It is, however, possible that the total informed donation is too small

*

to recover the cost of quality —i.e., R}, () < 0for all g —in which case no incentive to enter

the market exists. To rule out such trivial cases, suppose that R . (7) > 0 for some g > 0.
From (7)), this implies that only the winning charity will supply the public good and that
as with the informed, uninformed donors will also aim for the highest quality, whom they

correctly select with probability % The expected quality by the uninformed is therefore

T = Ll

where E|[.] denotes the expectation operator.
To complete the characterization, let F*(q) denote the equilibrium distribution that rep-
resents each fundraiser’s mixing over quality choices. It is determined by setting the ex-

pected net revenues to the free-entry payoff, 0:

(F)" @) Riiu () + [1= (F)" 7(9)| Rigeel) = 0 ®)

where (F*)" ~1(g) is the probability that q is the highest quality. Simplifying , we obtain

P = ()" = ()™ ©

Note that F*(0) > 0 (since r > 1), which suggests that there is a mass point at g = 0.

Propositions 1 and 2 collect and formalize these observations.

8



Proposition 1 Consider a symmetric equilibrium with n* > 2. Then,

(@) informed and uninformed gifts are respectively:

" % * E ~;knax
81 = g(qmax) and 8u=2§ <[q]> : (10)

n*

(b) n* is uniquely determined by:

M—1T (E[fmax] _
o < o k=0. (11)
(o) Each charity continuously mixes over q € [qr, qu| according to (9) and has a mass point at

q =0, where gy = (r — 1)+ and gy > qp. is the largest root to R%, (q) = 0.

win

Parts (a) and (b) are as explained above. In particular, indiscriminate giving by the
uninformed attracts entry until it is exhausted. This means that each charity relies on in-
formed donations for a positive net revenue. Refer to Figure 3. For a sufficiently low
quality q € (0, 4q), informed donations fall below the cost As such, the charity will either
choose zero quality and grab some uninformed donations or choose a high enough qual-
ity, g > g, and have a chance to receive informed donations, too. This tradeoff generates
the mass point at zero. Standard all-pay auction arguments indicate that another (interior)
mass point is not possible; otherwise, a charity could discretely increase the probability of
winning by slightly improving his quality. This “race to the top” also accounts for why
the lower bound of the quality distribution q; exceeds the intermediate break-even quality
q as well as why the upper bound gy must obtain at the highest break-even quality. The
equilibrium distribution F*(g) is as derived in (9). Intuitively, the equilibrium distribu-
tion balances the probability of winning informed donations to the cost-to-donation ratio.
Since, by definition, the distribution is strictly increasing in the quality level, so is the ra-
tio. In this sense, the cost-to-donation ratio, often utilized by leading watchdogs such as
Charity Navigator appears an unreliable measure for ranking charities (Steinberg, 1991;
Gneezy et al. 2014)@ We emphasize that the quality heterogeneity in our model is based
solely on the donors” information — not on preference or income heterogeneity — which in

turn creates demand for information; see Section 4.

Note that R’ (0) = ¢'(0) — 1= —1.

5Interestingly, in 2013 America’s three leading charity evaluators — Charity Navigator, GuideStar, and BBB
Wise Giving Alliance — wrote an open letter to the donors in a campaign to end the Overhead Myth—the false
conception that financial ratios are the sole indicator of nonprofit performance (http://overheadmyth.
com).
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Proposition 1 characterizes the equilibrium but does not guarantee its existence. Armed

. . . . R . . M-I E[Frax]
with F*(q), implies that in equilibrium, n* > 2 if and only if k < ¥ ¢ (ni*) The
right-hand side of this inequality — the share of uninformed gifts — is decreasing in n* and

single-peaked in I, leading us to Proposition 2.

Proposition 2 Let ki = max;c [Nf;]g (%)} , and M > I, = r(r—1)7~1. For
n*=
every k < ki, there is a unique symmetric equilibrium with n* > 2 if and only if Iy < I < Iy,

where I, < I and Iy < M.

Proposition 2 indicates that the amount of informed giving cannot be too high or too
low to sustain a competitive charitable market. Given the all-pay nature of the quality
choice, significant uninformed giving is needed to accommodate costly entry, while sig-
nificant informed giving is also needed to encourage the costly provision of quality. The
condition M > I, merely ensures that a positive net revenue is feasible for at least the win-

ning charity so trivial cases of no provision are avoided; formally, R?. (q) > 0 for some

win
g > 0 whenever I > I.. In fact, I must sufficiently exceed the break-even level I so that
at least two charities participate in the market. The uniqueness of the equilibrium follows

because the uninformed gift, g(%), is decreasing in the number of fundraisers, n*, re-
sulting in a unique n* for a given entry cost k. The source of such diminished generosity
by the uninformed is a negative competition effect on quality, which we elaborate on in the
next proposition. Before stating it, however, it is useful to record donors’ expected payoffs.

Note from (1) that a donor’s indirect utility conditional on charity quality g is:

Using (@), it reduces to:
(12)

where ©'(q) > 0 and v”(q) > 0. The equilibrium expected payoffs for the informed and

uninformed donors are therefore
* joer 3 * E In
01 (1) = Elo(a)] and vj (1) = o (2221, 3)
Proposition 3 Suppose I < I < Iy. In equilibrium, as the entry cost k drops

(@) the number of charities n* increases and goes to infinity as k — 0,

10



(b) the expected quality of service, E[q;y), decreases and converges to a positive level as k — 0,

(c) every donor, informed or uninformed, becomes worse off.

As entry becomes less costly, more charities enter the market. The intensified com-
petition, however, stochastically lowers the quality of service (i.e., the maximum quality)
and thus the expected donors” welfare. This is easily seen by inspecting the quality dis-
tribution in (9). Note that F*(q) is increasing in n*: charities are less willing to invest in
quality in a competition (for the informed donors) that they are more likely to lose. While
there is also a positive scale effect associated with the number of charities, the negative
effect of competition dominates since the distribution for the maximum quality (F )" ()
is also increasing in n*m In the most competitive market, the two effects balance each
other out: (F' )" (q) — % for g € [qL,qu] as n* — oo, leaving the expected quality of
service strictly positive in the limit economy. Part (c) obtains because all donors care about
the quality of service, as implied by (13). Indeed, it is clear from part (a) of Proposition 1
that, as expected, both the informed and uninformed donors turn less generous in a more
competitive market with the uninformed gift approaching zero.

An important corollary to Propositions 1-3 is that the equilibrium probability that all

charities are scammers remains positive even in the most competitive market. Formally,

(F')" (0) = (F)" (g1) = < ask =0

where I. = r(r — 1)%_1 as defined in Proposition 2 Building on Proposition 3, we now

explore the impact of informed giving on market entry and donors” welfare, both of which

will be instrumental in endogenizing information in the next section.
Proposition 4 Suppose I < I < Iy. In equilibrium,

(a) the number of charities n* is single-peaked in I,
(b) the expected quality of service, E i), is increasing in I,

(c) both informed or uninformed payoffs are increasing in I.

16(F)"" (g) would obviously be decreasing in n* if F(q) were exogenous.

17As is evident from @), this limit probability is positive if and only if there is a mass point at zero or
F*(0) > 0, which depends on the cost of quality and donors’ preferences. We have assumed a linear cost
but our point is more general. If the cost of quality is c(g), a mass point at zero quality exists if and only if

% > 0. For instance, if ¢(gq) = qe, 0 > 0, this condition reduces to 6 < r.

11



Note from Proposition 1 that given a fixed number of charities, an increase in informed
giving, I, raises the expected quality of service, both because it extends the quality com-
petition —i.e., gy /9l > 0 — and because it makes higher quality levels more likely —i.e.,
d[1 — F*(q)]/9I > 0. Expecting a better service by the winning charity, the uninformed
become more generous, which encourages further entry. Countervailing this incentive for
entry, and the reason behind the non-monotonicity in part (a), is the fact that given the
population size, more informed giving means less uninformed giving, which discourages
entry. This non-monotonicity is illustrated in Figure 4. To understand part (b), notice that
the increased informed giving can adversely affect the expected quality of service only if it
entices more charities into the market. This negative competition effect must, however, be
limited in equilibrium: otherwise, by Proposition 1(b), lower expected quality of service
along with more charities would depress uninformed giving and lead to fewer charities
in equilibrium, yielding a contradiction. The same logic reveals that the expected quality
of service by the uninformed, %, is also increasing in I. From , this implies that
the uninformed donor benefits from informed giving. As stated in part (c), the informed
donor also benefits from informed giving by others because the indirect utility in (12) is
increasing and convex in quality.

Propositions 2 and 4 stress the importance of donors” information in the charitable

market. In the next section, we endogenize it and examine welfare consequences.

4 Endogenous information

Suppose that at the outset no donor is informed but each can get informed by paying a
tixed (utility) cost ¢ > OE This cost reflects time and energy spent in processing charities’
programs and/or their watchdog ratings. The value of being informed is simply the differ-
ence between the expected informed and uninformed payoffs recorded in (13). Formally,
given the mass of informed donors, I, the value of being informed for a representative

donor is

A = v v
~ Efolp)] —o () (19

180ur qualitative results extend to heterogenous costs; see Appendix B.

12



where n* = n*(I). Since v(q) is convex, A(I) > 0. The donor pays for information if
and only if A(I) > c. Therefore, under endogenous information, a triplet (I*,n**, F**)

constitutes a (Nash) equilibrium if:
e no charity has an incentive to enter or exit —i.e., n** = n*(I*),
e no entrant has an incentive to deviate from symmetric mixing F** = F*|;_,., and

e no uninformed donor has an incentive to be informed and no informed donor has an
incentive to remain uninformed in particular, the following must hold in equilib-

rium:

>c if I"=M
A(I')s =c if 0<I*<M (15)
<c if I"=0.
Our first observation is that regardless of the information cost, there always exists a
degenerate equilibrium in which the market fails.
Lemma 1 A degenerate equilibrium in which (I*, n**) = (0,0) always exists.

Proof. Given I* = 0, charity i in the market would receive payoff: R; = Mo — g, —k,

which is maximized at g; = 0. But then no uninformed donor would make a positive
contribution —1i.e., g;/ = 0, implying R; = —k < 0 and in turn n** = 0. Conversely, given
n** = 0, staying uninformed is clearly a best response for each donor —i.e,, [* =0. m

Lemma 1 follows because, as noted above, charities provide quality to win informed
donors. In the absence of the latter, uninformed donors grow pessimistic about quality
and are unwilling to contribute, which in turn deters entry.

An important corollary to Lemma 1 is that for the charitable market to exist, there
must be some informed giving in equilibrium, I* > 0. In fact, as indicated in Proposition
2, informed giving must be significant, though not universal, to both accommodate entry
and justify the cost of quality. Lemma 2 adds that for informed giving, at least two charities

must be active.

9Here we implicitly assume a pure information acquisition decision but given a continuum of donors, this
is strategically equivalent to having each mix and acquire information with probability %

13



Lemma2 IfI* > 0, then n** > 2and I < I* < Iy.

Proof. Suppose [* > 0. Then n** > 1 and A(I*) > ¢ by Lemma 1 and (15), respec-
tively. If n** = 1, the sole charity would set g5 > 0 that uniquely maximizes R} (q) =
I*g(q) + (M — I*)g}} — q — k. This implies that g}, = ¢}/ and that A(I*) = 0 from -
a contradiction. Hence, n** > 2. m

For donors to be interested in informed giving, there must be quality uncertainty. But
this can only arise under competition; otherwise, having a single-peaked net revenue (see
Figure 3), a single charity would choose a perfectly predictable quality, leading all donors
to stay uninformed instead@

Lemma 2 implies that in a nondegenerate equilibrium, I* € (0, M) and therefore solves
A(I") =c. (16)
In order to determine when a solution to exists, let

Apmin = min A(I) and Apax = max A(I). 17)
IG[IL,IH] IE[IL,IH]

These extreme values of information are well-defined because A(I) is continuous. It is

readily verified that 0 < Amin < Amax < 0. From here, Proposition 5 is immedjiate.

Proposition 5 A nondegenerate equilibrium exists if and only if the information cost is moderate:
Amin < ¢ < Amax-

Intuitively, if the information cost were too high, then donors would remain unin-
formed and without the informed, they would expect minimal quality of service and re-
frain from giving. If, on the other hand, the information cost were too low, charities would
expect a much intense quality competition and with little uninformed giving, they would
be unable to recoup their entry costs (however small they are). Proposition 5 thus suggests
limited benefits of the freely available charity ratings. To understand this point further, we
next study the effect of the information cost on informed giving and social welfare.

Given I, we define social welfare to be the sum of expected donors’ payoffs:

W(I) = Ifor (1) — ] + (M = Doy (1). (18)

20This feature of the model is reminiscent of the dynamics in a pure strategy equilibrium of a sequential-
move game, in which the follower may refrain from paying to observe the leader’s action and thus engender
a simultaneous-move outcome (e.g., Morgan and Vardy 2007).

14



Since, in equilibrium, informed donors ignore their positive externality on others, the fol-

lowing inefficiency obtains.
Lemma 3 In equilibrium, too few donors become informed.

Proof. Differentiating and evaluating at the equilibrium, we have W’/ (I*) = I*v}’(I*) +
(M —I*)vf{(I*) > 0 by and Proposition 4(c). m
In equilibrium, using A(I*) = ¢ from , reduces to:

W(I*) = Mo (I*). (19)

Informed giving improves donors” equilibrium welfare to the extent that it improves the
uninformed payoff, v};(I). Any additional benefit is outweighed by its cost. Recall from
Proposition 4(c) that the uninformed payoff is increasing in I. Eq.(19) therefore implies that
a higher information cost will lower welfare if and only if it discourages informed giving.
The latter depends critically on whether A’(I) > 0 or A’(I) < 0 - i.e., whether donors’
information decisions are strategic complements or substitutes. Under realistic conditions,

information decisions are strategic complements, leading us to:

Proposition 6 Suppose k is sufficiently small or that r is sufficiently close to 1. Then, there is a
unique nondegenerate equilibrium for ¢ € [Amin, K), where A € (Amin, Amax). In this region, the

mass of informed donors, I*, and social welfare, W(I*), are both increasing in c.

Proposition 6 says that higher information cost may encourage informed giving and
raise total donors” welfare in turn! Suppose that the setup cost k is negligible. Then Propo-
sition 3 implies that a large number of charities enter the market, which completely dis-
courages uninformed giving. Formally, for k ~ 0, we have v};(I) ~ 1 and thus A(I) ~
vi(I) — 1, which clearly increases with I and indicates that information acquisition deci-

sions are strategic complements. From (16), the mass of informed donors is found to be
I =o' (1+0¢),

which is clearly increasing in c.
The same comparative static also holds for a non-negligible setup cost if donors’ prefer-
ences are (approximately) Cobb-Douglas, r ~ 1. The intuition is similar but slightly more

involved in this case due to the fact that uninformed giving is significant. Notice that for
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(a)r=11and k = 0.05

=219 Iy = 9.89) . I, =24 Iy =99
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(b) r = 2 and k = 0.05

10 0 2 4 6 8 10
1

(c)r =10and k = 0.05

Figure 4: Value of information and equilibrium entry

r = 1, the indirect utility in becomes v(q) ~ 1+ g and reduces the value of information

to:

A(I)

Q

(14 Effn]) - <1+

n*—1
n*

Elfmax]-

E[fimax] >

n*

Clearly, the value of information is increasing in the expected quality of service, E[§fax],

and number of fundraisers, n*, because giving increases with quality but uninformed giv-

ing is discouraged as the number of charities grows. Under exogenous information, we

know from Proposition 4 that E[§},.,] is increasing in the size of informed donors, I. We

also know that n* = n*(I) is single-peaked, so there is a threshold T > I; such that for

I € (I, 1), n*(I) is also increasing in I, implying a higher value of information in this
region, dA(I)/dI > 0. From (16), it therefore follows that I* rises with ¢ for some interme-

diate cost levels, as stated in Proposition 6.

This formal intuition is also illustrated in Figure 4(a) for r = 1.1, k = .05 and M = 10.

Although we have been unable to prove this result for any » > 1, Figures 4(b) and (c)

suggest that strategic complementarity of information decisions will be pronounced even
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more for higher r ValuesErI Intuitively, as implied by , under a greater substitutabil-
ity between private consumption and giving, donors grow more generous so long as the
charity quality is sufficiently high —i.e., g > 1. This additional giving compensates for the
diminished uninformed giving and extends the region in which charity entry, and there-
fore the value of information, rises with the size of the informed.

Proposition 6 is important because the sheer number of charities alluded to in the In-
troduction suggests little entry cost into the market for donations. Indeed, after natural
disasters and national tragedies, donors are often warned of charity fundraising scams@
In such cases, Proposition 6 predicts that informed giving may be better promoted by less

readily available charity evaluations.

5 An extension: quality-adjusted provision

Up to now, charities have been assumed to care only about the “quantity” of their service,
R;; they provide quality to satisfy the demand for it. Conceivably, charities may also have
an intrinsic preference for quality. For instance, a homeless shelter may value not only how
many needy it houses but also how well it houses them — e.g., families, youth, etc. We show

that our results extend seamlessly to the following quality-adjusted provision:

Ri = ¢(q)R; (20)

where ¢'(q) > 0 and ¢(0) > 0. The latter rules out ¢(0) = 0 to ensure that the charity
cannot avoid entry cost by simply choosing g = 0. As before, if R; < 0, then no service is
provided, irrespective of quality. To see the equivalence of the equilibrium with the base
model, we recall the previous line of argument. Note that if charity i sets quality g and
ranks the highest among n* > 2, then it receives net revenues: R,,;,(q) = P(q)R%;,(9). If it

ranks lower, it receives net revenues: R}, () = ¢(q)R% _(q). The indifference equation to

lose

determine the equilibrium quality distribution F* therefore becomes

(F)" (@)@ (@)Riyin () + [1 = (F)" "1 (9)]9(9) i (9) = O (21)

which, canceling out ¢(q) > 0 from the left-hand side, reduces to (8). Moreover, since

¢(0) > 0, itis clear that the free-entry condition in (6) and thus (7) remain intact. Together,

21 Andreoni and Miller (2002) and Fisman et al. (2007) experimentally study individual preferences for
giving and estimate » > 1 for a majority of subjects.
2http:/ /www.huffingtonpost.com /2013 /05/06 /boston-marathon-charity-scams_n_3223366.html
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reveals that F*(q) is exactly as found in Proposition 1. Given this, it is immediate that
the rest of the analysis, including endogenous information, continues to hold under this

generalization.

6 Conclusion

Drawing upon the all-pay auction literature, especially Varian (1980) and Che and Gale
(2003), this paper has offered a novel model of charity competition in which informed
giving alone can explain the quality heterogeneity across similar charities and the demand
for information in turn. We show that both uninformed and informed giving is necessary
in this market: the former attracts entry whereas the latter induces quality provision. We
also show that the increased competition decreases the quality of the charitable service
and donors” welfare. In equilibrium, too few donors become informed; but interestingly,
informed giving may increase with the cost of information. This is the case if the charitable
market is highly competitive or if private consumption is a strong substitute to giving —
both of which are supported by evidence.

Our findings indicate that a 90% approval rate by the IRS for a charity status may ad-
versely affect the quality of the charitable service. Although our model is too stylized to
determine the socially optimal number of charities, it does starkly imply that only two
charities may generate enough competition in qualityF_gl Our findings also indicate a pos-
itive but limited role for rating agencies in promoting informed giving — a point that calls

for empirical investigation.

23This is in line with Che and Gale’s (2003) prediction that the optimal number of contestants in a research
tournament is two.
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Appendix A: Proofs

We begin with two auxiliary lemmas.

Lemma AL Let i,...,§, be nonnegative iid random variables, with cdf F and pdf f. Moreover,

fis continuous in [yr,yu| and has a mass point at y = 0. Then
_ N
Eljmas] = | 9P (3)
L

where Ymax = max{y1, ..., Yn}- .
Proof. Define the conditional distribution: J(y) = %, Y € [yr,yu]. Suppose
exactly k out of n random variables have y > y;. Then,

G(y; k) = Pr{¥max € (yL,v)} = J*(v)

and
Gyk) = K'(y)J*(y)
_ k( ) ) (f@/ —?m))“
1—F(ye) 1—F(yL)
~ ~ ~ k-1
_ S (F) - Fow)
- F)'
Note that .
Nmax = " —F F maxk
Elim] = 1 (1) (0 Fu) (Flo)) Elfn

where E[Jmax k] = f YH ydG(y; k). Then

] = 32 () P ™ [ kuft) (Fo ~ Fon))  ay
= ["vfw) (kz (1) e (o) - ﬁ(n)f“) dy

Finally, since k(}) = n(;_;), we have

Z(k>( )k (P = Fow) = ”,(Z(Z:D(%))"-k (F) ~ Fun))

k=1



where the last line follows from the Binomial Theorem. m
Lemma A2. Let q; = (r — 1)%, I =r(r— 1)%*1, and qy be the largest root to Ig(q) — g = 0.
Also let each charity continuously mix over q € [qr, qu] according to

1

F0) = ()"

and have a mass point at ¢ = 0 with F(0) = F(qr). Then, for I > I,

(@) lim;_;. g = q1.

(b) qH<Ianda§’—f>0.
aE Nmax

(0 % > 0.

(d) % < 0and limy 0 E[fmax] = } quLH(q + (1 —r)g'"")dg > 0.

Proof. Re-writing, Ig(q) —q = 13{7Q(q) where Q(q) = ¢ — (1+4"). Q(q) is
maximized at g* = %I, with Q(g%) = (Tlc)r —1.If I < I, then Q(g) < 0 for all g, which
implies gy = 0. If I > I, then Q(gq) > 0 for some g > 0, which implies g > 0. Clearly,
lim;_,; g% = g and lim;_,;, Q(q*) = 0. Hence, lim;_,; gy = g

To prove part (b), note that gy = Ig(gy) < I. Differentiating with respect to I yields,

o _ 4y
ol  1—r+gqy

> 0 (because gy > q1).

Using this fact, Lemma A1l and that 0F"(g) /91 < 0, we prove part (c). Finally, % <0

follows from % > 0 while the limit of E[§max| Obtains by observing that F"(q) — ngT'l)
asn —co. W

Proof of Proposition 1. Consider a symmetric equilibrium with n* > 2. We begin
with part (c). As in standard all-pay auctions, no symmetric equilibrium in pure strategies
exists in quality competition: given others” quality choices, fundraiser i would have a strict
incentive to slightly increase his and win all of informed donations. In equilibrium, let
each fundraiser mix according to F*(q) and S be its support. Clearly, due to free entry,
the (common) expected payoff across quality choices in S is 7t = 0. Moreover, a standard
argument from all-pay auctions reveals that F*(g) cannot admit a mass point at g > 0;

otherwise, fundraiser i could shift weight to g 4 € and discretely increase his probability of
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winning informed donations while raising cost only by e. From @) and (5), the expected

payoff of a fundraiser thus satisfies
(F*) (q)Ig(q)—|—%gu—k—q:0forallqe S (A-1)

where ST = {q € S|g > 0}.

Note that since a fundraiser could enter the market and choose g = 0, it must be that
Yt —k=<o (A-2)

Together with (A-2), (A-1) implies that F*(q) > 0 for all g € ST. Then g = 0 must be
in S and have a probability mass. In particular, letting q; < gy be the lower and upper
bounds of ST, we have F(0) = F(q.), as stated in part (c).

Setting g = 0 in (A-1)), (A-2) reduces to:

u .,

as stated in part (b). Using (A-3), (A-1) reduces to:
(F)" " (q)Ig(q) —9 =0

from which the cdf in part (c) obtains. Substituting for () and differentiating, we find the
pdf:

F'(q) =

1 <1 —r+q
n* =1\ q(1+q")
The continuous mixing over S* requires that F*'(g) > 0 in its interior, which in turn

1
r

requires that q; > (r —1)7. Suppose that g, > (r —1)7. Then fundraiser i’s expected

) F*(q) forg € S*.

payoff from a deviation to g € (0,4r) is

7 (g,91) = (F*(qu))" " Ig(q) — q.

Simple algebra shows

9 4
77'( , 7
5g i (9/q1) L T

1+ ((r - 1)%)r -
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This means that there exists some g € (0,4 such that 77(q,q.) > 7%(qr,q1) = 0, contra-
dicting g; being in $*. Thus q; = (r —1).

To complete the proof of part (a), note that R _,(9) = —q by using . Therefore,
only the highest quality fundraiser will provide charitable service. The informed donor as-
certains the winner before giving while the uninformed donor picks him with probability
L. This explains their optimal gifts in part (a).

To complete the proof of part (b), we substitute from into and write

*, — M—1 (E[ﬁ:nax]/n*)r —
M) = R T gy (A4

From part (d) of Lemma A2,

ML) Gand Tim h(n*;1) = —k. (A-5)

on* n*—oo

Therefore, a symmetric equilibrium with n* > 2 requires h(2;I) > 0. Then, by there
is a unique n* that solves h(n*; I) = 0, proving part (b). Since n* uniquely pins down F*(g)
and the gifts, there is also a unique symmetric equilibrium. m

Lemma A3. Let n* > 2. Then, h(n*; 1), defined as in (A-4), is continuous and single-peaked
in I with h(n*;1) = —k for I € [0, I.] U {M}.

Proof. Let n* > 2. If E[g},.] is continuous in I, so is h(n*;I). By Lemma A2, E[§}.]
is continuous for I > I.. For I < I, E[gi,] = 0 and thus h(n*;I) = —k. Moreover,
limj_, ;. E[§hay] = 0, which implies the continuity of E[q},,] and h(n*;I) at [ = I.. The fact
that h(n*; M) = —k follows by recalling E[g},,,] < oo from Lemma A2.

To show the single-peakedness, we re-write h(n*; ) = %1 1J(rq£%;)r — k. Differentiating
with respect to I,
ah(n*/ I) _sign aqu * * \1
ML) _sion (vt — 1200 g1+ (i), (26
Y (n*,I)

A(n*,I)

Recalling q;; = % and using Lemma 1, simple algebra shows

9y _ qH —n'qy
ol — (m*—1)I >0 (A7)

oh(n*;I)

From Lemma A2, lim;_,; gy = q1 > 0, revealing lim;_.;_q;; = 0. Therefore, lim;_,;, =5~
0. Moreover, M < 0 from lM) which, by continuity, implies that ah(" ) —Ohasa
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solution I € (I, M). For single-peakedness of h(n*; I), it suffices to prove that this solution

is unique.

Suppose, to the contrary, that there are two roots I’ < I” to ah(g; D — 0. To ease
notation, define ®(n*,I) = A(n*,I) —Y(n*,I). Since ®(n*,I) > 0for I € (I,I') and
a(b(g ; A < 0, h(n*; I) reaches a local maximum at I’. Simple differentiation yields

OA(n*, 1) _ _ oaqj, Py
5[ = '3 +r(M—1) e (A-8)
I (n",I) _ 995 ..
2D 9 e )] > 0 (A9)
where a%;j, = ﬁ [—(211 - 1)?—}’ + Bg—ﬂ from (A-7) and aq“ > (0 from Lemma A2.

If a@(i’l*,l)

<O0forallI € (I',M), then ®(n*,I) < 0and I’ is the unique solution. Hence,

aq>(n 1“) a<1>(n1 )

> 0. Together with

such that ac1>(1311 ) — 0and M > 0. Since % > 0, we have M > 0, which,

52 921
from (A-8), implies aq”

> 0, this implies the existence of some I € (I',I")

I I///
Further differentiating (A-8) and (A-9),
PN, I) _ 4y P41y
— = M—1)—+,
P op TrM=D5p
Y (n*, 1) 3%q} o7, \*
L = 1 1)q; n(=E) .
S = T a4 0+ (2
Since aaz?zﬁ - , % > 0. Moreover,
Pgi; 1% 2n—1 g 1 %qu
o3 ~ I19I2 (n—1)I032 ' (n—1)I a2
where a;?f — r?;” %1 . Therefore, aaﬁ o , a;?;& o < 0, and 821\(8"#
an)( *,I’”)

0. This, however, requires < 0, yielding a contradiction. Hence, there is no

oI2
I" € (I',M) such that aq>(” ZEIEN) contradicting ®(n*,I"”) = 0. This implies a unique I’

that solves ®(n*,I') = 0, proving that h(n*; I) is single-peaked in I. m
Proof of Proposition 2. Immediately follows from (A-5) and Lemma A3. =

Proof of Proposition 3. Suppose I}, < I < Iy. Implicitly differentiating (A-4), we have

aa’}: = m < 0. Since E[§iax] < 00, we also have limy_,qn* = oo. Part (b) is immedi-

ate from Lemma A2. To prove part (c), note from 3) that av” =(1+gq) 7*1q’&’ 1 3811# aa”k >

0, where the inequality follows because aq” < 0and 2 T < 0 For the informed donor,
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vf = v(0)F" (1) + qq’i o(q)dF" (q). (A-10)

where v(q) is the indirect utility in (12). Integrating by parts,

* qH *
= v(qm) — [v(q) —0(0)]F" (qL) —/q v'(q)F" (9)dg (A-11)
L
where v(gq.) —v(0) > 0 since v'(g) > 0. Moreover, g I < 0since % *( ) > 0. Hence, aak*

o
aZiaL > 0, as desired. m

Proof of Proposition 4. Suppose I; < I < Iy. To prove part (a), note from (A-4) that

amt _ oh(n%D)/0l ah( )
3T = ~ah(wsD) jan - OinCe

single-peaked in I, too.

< 0and h(n*;I) is single-peaked in I (Lemma A3), n* is

To prove part (b), observe that [qm”] aE[ﬁmX] + aEgL“Q”] Co By Lemma A2, [”7'“”] >
0and %Eimad < 0. 1f 2 < 0, it follows that dE["maX] > 0. Suppose % > 0. Re-writing (1

E[’qv;lale _ kn*
g( n* ) M-I

Differentiating both sides with respect to I,

e ~ * — )
() () - T e e

Note that ¢'(g) > 0 and %= > 0 imply that %, (%) > 0. Moreover, 4; (%) =

1 <dE[gmaX} [qmax]ai) > 0, which implies that [q‘“ax} > Ll a” > 0, proving part (b).

nr n* e

To prove part c), consider first the uninformed donor By (13) vj;(I) = v(qu) is increas-

ing in q{;. From the proof of part (b), dq—u =& (E[Z;i‘“]) > 0. Therefore, ( ) > 0. Next
consider the informed donor. By -,

doj(l) 0 dF" (qL) 1 9o(q) dF(q)
L2 — —[o(qr) - 0(0)) = /q S e (A-13)
Therefore, do ( ) >0 de ( ) <0 for allg € [q1,q9H].
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dF" (q) OF" (q) , 9F" (q) an*

a el " am al (A-14)
" n* I+q n
= oo W-F ( - 11) )2 aI
B 1 . (n* — 1) +q E)n
For ( L < 0forall q € [q1,qu] and d ) > 0. For > 0, lim;_o ‘dFji*I(q)’ = 00
and Ln (91) — —(n*”i_*l)l < 0. Moreover, (”*_Il)”* - ln (;,J[ ?1) 351[ is 1ncreasmg in g. There-
fore, by continuity, there exists §(I) such that ( ) > 0 for g < §(I)and “ ( ) < 0 for

q>q(I).
Consider I” > I such that n*(I”) > n*(I'). Then, by (A-11)

o (I") = oi(I') = o(gh) — o(ghy) — [olqr) — o(O][F" (ql1") = F* (Ll
i aZ)(q) n* " n* / i av(q) n* "
—/q, S [F7(all") —F <q|1>]dq—/q, 5o F al1")dg.

H H

Since o' (g) > 0, 0(q};) — (g qu AL (g 1")dg = —o(giy)[1 = F" (gl 1")) + [ o(q)dF™ (g]1") >
0. Therefore,

o (I") —vi(I) = —[oar) — o(O)][F (qulI") — F" (geI)]
[ g1y — B (g1
b3l q

—o(q)[1— F" (gl |1")] + /q " o(@)dF" (ql1").

If F" (q|I") < F" (q|I') for ¢ = qp, then clearly v} (I"”) > vi(I'). Suppose instead that
F"(q|1") > F" (q|I') for q < 4 € (qL,q})- Let {(q) = a+ bq with the property (q.) =
v(qL) and a%(q D—p= av(q 9 These two equations completely determine the values of 2 and

b. Moreover,
E[Z(g)1] = a + DE[qmax]-

Since E[ghay] is strictly increasing in I in equilibrium, E[¢(q)|I”] > E[&(q)|I']. We want
to show that vj(I"”) — v (I") > E[&(q)|I"] — E[¢(g)|I'] > 0. This is equivalent to showing
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v (I") — E[&(q)[1"] > vi(I') — E[¢(q)|I']. By (A-11),

0i (1)~ EG@)I1) = o(am) — Elan) + (2(0) — E(0) F" (qu]1)
qH %
- [" @@ - & @) P @ldq

qL

where we used v(q.) = ¢(q1). Note that the strict convexity of v(g) and linearity of ¢(q)
imply that v'(gq) < ¢'(q) for g < §. Moreover, v(q.) = ¢(q.) and v'(q) < ¢’(g) imply that
v(0) — &(0) > 0. Then, we can write

(o7 (I") = E[Z()1"]) = (07 (I') = E[g(q)|1]) =
[v(qﬁ)—é(%)]—[UW) ¢(qi)] + [0(0) — )][P”*(quI” — P (qu|1")]

- [ @) =2 @) P )~ (ql1)1dg - q,q (@) P (@l

Note that

olah) — §(ai] ~ lelgh) ~ k)] = " () ) P (gl1")dg
= (1= P (gl 1) [o(gh) — &) + /qf”*[v(q)—é(q)]dF"*<q|I">>o

H

where the inequality follows from the fact that v/(q) — &(q) > 0 for ¢ > §(< qy). The
term [0(0) — &(0)][F" (q.|I") — F" (q.|I')] > 0 since [0(0) — &(0)] > 0 and F" (q.|I") —
F" (qr|I") > 0. Finally, the term — quf’ (v'(q) — &(q)) [F" (q|I") — F* (q|I")]dg > 0 since
(1) for g < 4, v'(q9) < ¢'(q) and F" (q|I") > F" (q|I'), and (2) for g > §, v'(q) > &'(q)
and F" (q|I") < F" (q|I'). This proves that v} (I") — v;(I') > E[&(q)|I"] — E[&(q)|I'] > O.
Therefore, the equilibrium informed payoff v} (I) is increasing in I. m

Proof of Proposition 5. A nondegenerate equilibrium satisfies (I6). Since v (I) and
v};(I) are continuous in [I;, Iy, so is A(I), which implies the existence of the extreme
values Amin and Amax. Amin > 0 because v”(g) > 0 and n* > 2 for I € [I1, Iy]. Moreover,
Amax < vj(M) < oo. Hence, for every ¢ € [Amin, Amax], there exists I* such that A(I*) = c.
For ¢ ¢ [Amin, Amax), we have A(I*) # c for all I € [I1, Ig], which implies a degenerate

equilibrium. m
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Proof of Proposition 6. Implicitly differentiating A(I*) = c, % = m Thus, I*

is increasing in c if and only if dh ( ) > 0. By definition,

dA(I)  doi(I) dog

dl dI dl
where 21 ( ) is given by 1) and
dvll 1*1 x \7—1 dq*u
o = G0 @) (A-15)

Consider first r arbitrarily close to 1. Clearly, lim,_,; v(q.) = 1+ g1 and lim,_,; ¢'(g) = 1.

By (A-13),

. doi(I) dF" (q) [ dF" (q)
hm = = Im-a—gy _/qL —ar
_ o AE[Ghay
= lm—r

n*

and by (A-15), lim,_; d;I = lim,_,; & % (E[qm‘"‘x]) Note that lim, ,; A(I) = - _1E[qmax]

A1(I). Hence, lim,_,q di—(ll) = dA;I( ),
First we show that there is a non-empty interval I € [Iy, I] in which dAl( ) = aAE}I(I) +
aAaln( )a" ( ) > 0. Since E[q} 4y is increasing in I (Lemma A2), aAl D> o. Note that

n*—1

M) = [ wartalr = 0P gl = 1)dg

n* qr
qH q "
F" (glr =1)d

where the second equality follows from the equilibrium pdf. Since

240 > 0.

8F"()

> 0 for g < qH,

By Proposition 4, n*(I) is single-peaked, where a”;I(I) > 0 for some I < I' < Iy.

Therefore, by the continuity of A;(I), there exists I such that A;(I) is strictly increasing
inIforl < 1. Asaresult, forc € [Amin,A(T)], there exists an equilibrium with % =
W)/dl > 0. If I = Iy, this nondegenerate equilibrium is unique for all I € [I;, Iy] and
A1 = A(In) = Amax.

Suppose I < Iy and let I; = arg min; .y A1(I). We show that AM(T) = Ay > Amin,
implying the uniqueness of the nondegenerate equilibrium for ¢ € [Amin, A1). Recall that

n*(I) = n*(Ig) = 2 (see the proof of Proposition 2) and n* is single-peaked (Proposition
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4) reaching a maximum at I’ < I;. Therefore, there exists I € [I;,I’) such that n*(I) =

n*(fl) However, since aAall(I) > 0, we have A = Al(fl) > Ay(I) > Amin- Therefore,

for ¢ € [Amin, 31), the nondegenerate equilibrium is unique. By the continuity of A(I)
and d%—(ll) in 7, there is a unique nondegenerate equilibrium with ‘% > 0 as long as 7 is
sufficiently close to 1 and ¢ € [Amin, K) where A > Amin-

Consider next k arbitrarily close to 0. We prove that limy_ d(I ) > 0forall I € [IL, Iy].
By Propos1t1on 3, limy_,o dﬁl(ll) = limy e di(l ). We establish the latter by showing that

lim,;+ 0 d > 0 and lim,,« %0 d;I =0.

1_ *
From (A-15), lim,+ e 2 W = lim,- 50 (14 (477)")7 ! (gi) ! dj—;f Note that lim—,e0 i; =

0 since limys 00 E[§inay] < 0 (Proposition 3). We next show lim,+ e ddil = 0. Note that

day _ 1 [9E[Giax]  Elmax] 01"

dl — n* | al ) (A-16)
It is straightforward to verify that lim,, BE@;‘“X] @) lim+ 00 —q1 aF”a (gr) _ quH (apn (g )> dg <
oo since limy; 00 —BF?I(Q) = lim;;* 00 (n* 1) F" (q) = ;%’rl < oo. By implicit differentiation
of (A-4), % = —%, whereah(" A is given by (A-6) and
oh(n;Lr) _ M—1_ (qi)"" [_q’aa + (9)") Haqa] |
on n* (1+ (q,&)r)z n* on

Using @I),

on* %%[ql{ - E[E’ﬁnax]] - [Eﬁnax](l + (‘fiz)r)

5= P . (A-17)
(M — D)[=qis(1+ (g3)") + rn* ]
Note that% = q” + 1 aEE[)iTaX] and by Lemma A1, aEE[)ZlTaX] =q.F" (q1 )znf(ZL))z " (q)i(ii(fizd .
Thus,
lim E[q;knax] E _ @T[QH — limy 00 E[ﬁ:nax” — limy 00 E[ﬁfmax]
* * - %\2 * .
ot 9l (M—T)[~1+ 1imnuoor7E<[',q€;nlx} gy
*\2
By Proposition 3, limy e E[finax] < c0. Substituting for % S ,we obtain limy; e 7 E([q ) 1357# =
—1. This implies that lim, e E[i“;“] %LI € (—o00,00), from which it is immediate that
Limy,+ 00 % =0 and lim;* e dv”( ) — 0.
It remains to show that Ué I(I) is strictly increasing in the limit, i.e., lim;« e dv’ ( ) > 0.

*

By (A-13), it is sufficient to show that lim, e dp:ﬂ(q) < Oforallg > qr where %
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is given by (A-14) . Note that the first term in (A-14) lim;« o — n,’fil E I(q) = — ql,jlq;z < 0.
1+q" 1 dn*
g ) (nr—1)* dI

= 0, implying that

Therefore, it is sufficient to show that the second term lim,;+ .o —F" (g) In <

1__dn
(n+—1)* dl

0. Given (A-17), it is straightforward to verify that lim;«_,
limy- o0 P < 0 forall g > g7 and limys 00 Z542 > 0. It follows that limy: eo 4 > 0

for all I. By continuity of dAd—(II) with respect to k, it follows that for sufficiently small k, the

value of information is increasing in I for all I € [IL, Iy]. Setting A= Amax, Proposition 6

obtains. m

Appendix B: Endogenous information with heterogenous costs

In order to explain heterogeneity in donor information endogenously, we have assumed a
homogenous information cost c in Section 4. Here we demonstrate that a similar welfare
result to Proposition 6 obtains under heterogeneous costs.

Suppose that each donor draws his information cost ¢ independently and privately
from a continuous cdf G(c;«) with support [cr,ch]. Let Go(.) < 0 so that higher a im-
plies a first-order stochastic increase in the information cost. As above a donor becomes
informed in equilibrium if and only if ¢ < A(I*). Hence, the fraction of the informed is
G(A(I*); ), which by definition equals £ whenever I* € (0, M). Formally, in a nonde-

generate equilibrium,

I*
G(A(I');a) — — = 0. B-1
(M)~ 1 (B-1)
Based on , let Amax = A(Imax) and assume that 0 < ¢; < ¢y < Amax. Since
vi(I;) = 0, we have A(I:) = 0 and therefore G(A(L); ) — IMC = —I—Aj[ < 0. Moreover,

G(DAmax; &) — I‘“ﬁx > 0. By the continuity of A(I), there exists a nondegenerate equilibrium
with I* € (0, M). It is unique if

G/ ()N(I") — % > 0. (B-2)
Note that A’(I*) > 0 is necessary but not sufficient for the uniqueness. For the latter,
we must have A'(I*) > G/(.)/M. In other words, under heterogenous costs, the non-
degenerate equilibrium is unique if information acquisition decisions are strong strategic
complements.

Suppose that holds. Differentiating with respect to &, we find

Ga(.)

dr*/dae = —
G'()AN(I*) — %

> 0.
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Hence, if, as in Proposition 6, the nondegenerate equilibrium is unique, a stochastic in-
crease in the information cost generates more informed giving. To understand its impact

on social welfare, we write expected sum of donors’ payoffs as

W(I*) = M [/A(I*)[v}‘(l*) — JdG(c) + /A(j) ot (I))dG (c)

CL
Integrating by parts yields

A(I)
W(I*) = M/ G(c)de + Moy (I*).
cL

As a result, if, as in Proposition 6, the nondegenerate equilibrium is unique, a stochastic

increase in the information cost implies a higher social welfare.
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