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Abstract

In many countries, Mutual Loan-Guarantee Societies (MLGSs) are assuming
ever-increasing importance for small business lending. In this paper we provide
a theory to rationalise the raison d’étre of MLLGSs. The basic intuition is that
the foundation for MLGSs lies in the inefficiencies created by adverse selection,
when borrowers do not have enough collateralisable wealth to satisfy collateral
requirements and induce self-selecting contracts. In this setting, we view MLGSs
as a wealth-pooling mechanism that allows otherwise inefficiently rationed bor-
rowers to obtain credit. We focus on the case of large, complex urban economies
where potential entrepreneurs are numerous and possess no more information
about each other than do banks. Despite our extreme assumption on information
availability, we show that MLGSs can be characterized by assortative matching
in which only safe borrowers have an incentive to join the mutual society.
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1 Introduction

In the words of the (European Commission, 2005, p. 10), Mutual Loan-Guarantee
Societies (from now on MLGSs) are ”collective initiatives of a number of independent
businesses or their representative organisations. They commit to granting a collective
guarantee to credits issued to their members, who in turn take part directly or indirectly
in the formation of the equity and the management of the scheme”.

As other typologies of public and private partial guarantee schemes around the
World!, MLGSs are assuming ever greater importance in small business lending. For
example, according to the AECM (2005), in 2003 their member systems, represented
by 29 federations of MLGSs operating in 15 EU countries, granted guarantees for 15
billion euros to more than 2 million small firms. Moreover, the importance of MLGSs
is destined to further increase in the light of Basel II Accords which state that the
guarantees of such institutions could, if granted in compliance with some requirements,
allow banks to mitigate credit risk associated with small business lending and to save
regulatory capital.

Surprisingly, in spite of their real-world diffusion and the attention paid to MLGs
in the policy arena, there has been no previous attempt to model the incentives behind
their formation. In the present paper we provide a theory to rationalise the existence
of an MLGS based on the contractual features of MLGS lending. While MLGSs play
other important roles like screening and monitoring their associates and conducting

collective bargaining with banks, our theory focuses on their distinctive function that is

1See, Beck et al. (2008), Honohan (2008) and Gonzales et al. (2006)



of providing collateral to associates. Its major contribution is to show that, abstracting
from any alleged informational advantage of entrepreneurs about each other, an MLGS
acts as a wealth-pooling mechanism that makes it feasible to offer separating contracts
and reduces the likelihood of credit rationing.

Our analysis is related to the literature on peer group formation with adverse selec-
tion (Ghatak, 2000; Armendariz de Aghion and Gollier, 2000; Ghatak and Kali, 2001).
In this literature, groups are formed in order to access the group lending contract with
joint liability offered by lenders. In our model, instead, MLGSs are created with the
purpose of pooling personal wealth and accessing the individual separating contract
with collateral. Therefore, unlike in group formation models we admit that potential
entrepreneurs possess a certain amount of collateralisable wealth. Moreover, in our
model the assortative matching property of the group is triggered by the different in-
centives to constitute an MLGS of safe and risky borrowers and not by the peer selection
effect. In this respect, our analysis is similar in spirit to Armendariz de Aghion and
Gollier (2000) and Laffont and N’Guessan (2000) that consider the case of potential
entrepreneurs who do not know each other’s type.

The rest of the paper is organized as follows. In Section 2 and 3, we present the basic
model and derive the optimal individual loan contracts, respectively. The incentives
to form an MLGS and the condition under which the assortative matching property
holds are described in Section 4. In Section 5, we discuss comparitive static results and

testable implications, and in Section 6 we conclude.



2 The model set-up

The wealth-pooling role of MLGSs can be properly illustrated by building on the in-
fluential models of costly collateral by Bester (1985) and Besanko and Thakor (1987)2.
Consider a continuum of risk-neutral potential entrepreneurs of measure 1, each en-
dowed with the technology to start up a one-period investment project and an end-of-
period collateralisable wealth WW. Starting up the project requires a beginning-of-period
monetary investment I, such that entrepreneurs have to borrow from a bank I units of
money.

Project returns follow a two-point distribution. A fraction # of potential entrepreneurs
is ‘safe’, endowed with projects that yield a return Y, with probability p, and zero with
probability (1 — ps). A fraction (1 — 6) is ‘risky’, endowed with projects yielding Y,
with probability p, < ps and zero otherwise. All projects are positive net present value,
but the expected return on safe borrowers is no lower than that on risky borrowers,
psYs =2 prY, > 1.

In addition to returns Y, borrowers obtain a private (either monetary or non-
monetary) benefit B from being an entrepreneur, which is assumed to be non-observable
and therefore non-contractible. The private benefit B can be understood, for example,
in terms of social status and self-esteem of being an entrepreneur, elements that may
represent an important motivation to start up entrepreneurial projects, especially in
low-employment regions where outside options are rather meagres. Also, it embodies

rents from social (political) connections and all the elements of value that can accrue

2Freixas and Rochet (1997) provide a simplified textbook version of this type of models.



to the entrepreneur by virtue of its control on enterprises’s resources, like tax evasion
or other forms of fund diversion. The assumption that the bank cannot observe the
benefit B is crucial to our results, as otherwise the bank would also extract such a
surplus. In this case, the utility for borrowers from lending would be zero, like under
credit rationing, and they would have no incentive to pool their wealth in order to
form an MLGS?. To simplify the analysis, we further assume that the bank has myopic
expectations over the borrowers’ private benefit B, believed to be zero®.

Risk-neutral banks cannot distinguish safe from risky entrepreneurs but know their
proportion. Each bank collects deposits elastically at a zero interest rate and lends in
a monopoly regime® with standard loan contracts L; = {R;, C;}, where R; denotes the
gross repayment and C; € [0, W] the collateral requirement, with j = r,s . When a
borrower fails to honour the contract, banks can seize returns plus pledged collateral.
Due to inefficiency in contract enforcement, we assume that the bank can recover only

a fraction (8 of the collateral face value.

3 Debt contracts under individual lending

3.1 Separating contracts

Banks might sort safe and risky borrowers by offering two contracts, Ly = {Rs, Cs}

and L, = {R,,C.,} such that the former is selected by the safe entrepreneur and the

3See equations (2) and (6) below.

4Diversely, we could assume that B distributes randomly across the population and banks only
know its density function. This, however, would complicate the model considerably without adding
further intuition to the analysis

5The monopoly assumption seems to be a good approximation for credit markets populated by
small, wealth-constrained borrowers.



latter by the risky entrepreneur, and on both contracts borrowers can gain non-negative

profits. Formally, the bank’s maximisation program is given by:

pomax v =0[p R+ (1—ps) BCJ + (1= 0) [pr e + (1= pr) BC]
s.t. ps (Ys = Rs) = (1 —ps) Cs > 0 (PCs)
pr (Yo = R)—(1—=p,)Cr >0 (PCy)
ps (Ys = Rs) — (1 —ps) Cs 2 ps (Ys — Ry) = (1 —ps) G (IC5)

pT(Y;’_RT’>_<]‘_p7‘)CT ZpT(K’_RS)_(l_pT’)CS (]Cs)

Since collateral is costly for banks, borrowers are required to pledge collateral to the
minimum extent necessary to make the separation feasible. Now consider the pair of

contracts L and L?, such that (PCy), (PC,) and (IC,) are binding:

LS _ {RS:psKs_pTK+pspr(Y7“_Ys).Cszpspr(y;—yvs)}
’ Ps — Pr ’ 3 Ps — DPr

L} = {R}=Y; C}=0}

r

From (1), the repayment required by the bank with contract L? is clearly feasible,

that is RS <Y, and (IC,) is also met. Moreover:

Lemma 1 I[f0 <0 = (ps—pr)il;sszf:;s)(l—ﬂ)’ the pair of contracts LY and L3 in (1) is the

optimal separating equilibrium.

Proof. Let vy be the bank’s expected profits from offering contracts LY and L%,



The bank might reduce by AR? the interest charged to risky borrowers with a loss in
expected profits equal to (1 — ) p,AR?. In this way, the bank softens the incentive
constraint for risky borrowers and could offer a new self-selecting safe-contract L3’

with lower collateral and higher interest rate. Substituting RS obtained from (PCj)

S

S the new contract L%’

into (IC,), we easily find that, with respect to the contract L
provides an increase in interest rate equal to p, (1 — py) (ps — pr) " AR? and a reduction
in the collateral to psp, (ps — pr)_1 AR?. For the bank, these changes in the contract
entail expected gains equal to Opsp, (1 —ps) (1 — 3) (ps —pr)_l ARS. If 0 < é\, the
expected loss on risky contracts L3’ is always higher than the expected gain on safe

S

contracts L3', such that v’ < v? for any AR? < 0, hence proving Lemma 1. m

The economic intuition of Lemma 1 is straightforward. When the share of safe
borrowers is not very large, the bank maximises its whole profit by maximising revenues
on loans to r-type and forgoing part of the profit realizable with a reduction in the
collateral requirement on s-type loans as in contract L%’. Since in equilibrium banks
extract all the rent from both types of projects, borrowers’ net utility is simply the
private benefit B:

U, (15) = U, (15) = B )

T

3.2 Credit-rationing equilibrium

Assume that borrowers are wealth-constrained and cannot apply for the separating safe-

contract LY, i.e., assume that W < C?. In this case the bank maximizes its expected

S

profit by offering either a pooling or a separating contract. Following the same logic as



Lemma 1, if 0 < 0 the optimal separating contract requires safe borrowers to pledge all

their wealth as collateral:

E::{@:m—L”mcﬁzw}

Ps

LY = &ﬁ:n+m_mwmf:@
DspPr

The bank’s expected profit is:

o~ 1—p,
m@&Lﬂ =9m(n— pW)+MLw@6W+

s

+(1-6)p, (Ys+ps_p’“W> —1 (4)
DsDr

With regard to the pooling contract, we have three possible candidates. First, the
bank could ask all borrowers to pledge their wealth as collateral and charge the interest

rate that makes monetary profits of safe borrowers equal to zero, such that all potential

entrepreneurs may ask for credit: LY = {RP =Y, — I;fsW; Ch = W} However, it
can be shown that this contract is not profit-maximising because v, (Lf ) < v (Ef ; Z;? )
for any g < 1.

Second, the bank could offer a contract with zero collateral and the interest rate
that satisfies (PCs) as equality: LE = {RF =Y,; Cf = 0}. Once again, this contract
is not profit-maximising since, when 6 < 5, Uy (Lg) < v (Zf, E;?)

Finally, the bank could offer a contract asking for zero collateral and an interest rate

equal to the positive return on the risky project: L¥ = {RP =Y,; CF = O} =L% In



this case, safe borrowers are excluded from the credit market and the bank’s expected

profit is:

v (L) = (1-0) (p, Y, — 1) ()

Lemma 2 If 6 < min [5, pT-(ﬂﬁ]-j:(igr):ri)Ys—I}’ a wealth W > 0 exists such that v, (LP) <

vy (Ef, E;?) holds for any W € (O,W), and a credit-rationing equilibrium prevails.

Proof. By comparing equations (4) and (5), it is easy to show that v, (LP) <

TS. TS\ ; 7 — psl(1=0)p, (Yr—Y5)—0(psYs—1)] 0 ;
vp (LS,LT> fw < W = p(l—e)(pf—pr)—ps(1—p€)(l—ﬁ)' If & < 6, the denominator of

such an expression is certainly positive, while its numerator is positive only if § <

pr(Yr—Ys)
pr(Ys_Yr)+psYs_I :

Hence, if the available wealth is sufficiently lower than the collateral required on the
separating contract L7, the bank maximises its expected profit by offering a pooling
contract that ration safe borrowers by raising the interest rate to Y,. In a credit-
rationing equilibrium, risky entrepreneurs obtain the private benefits B, while safe

entrepreneurs are excluded from the credit market and gain zero utility:

Uy, (L") =0, U, (L")=B (6)

4 Borrowing through mutual loan-guarantee societies

Assume that investors can participate in an MLGS by contributing with a part w < W
of their wealth to a collective fund. This fund will be employed to pledge the collateral

required by the bank in favour of MLGS members who thus become indirectly jointly



liable for each other’s loan repayment.

Also, assume that the MLGS does not have any informational advantages over
banks with regard to their members. Each member is entitled to apply for the loan
guarantee of the MLGS. If, like in the case of individual borrowing with separating
contracts (1), we exclude the possibility of any MLGS member making side payments
in exchange for the right to use the wealth of another, the collateral pledged to the
bank has to be the same for all members, whether safe or risky. In this case, MLGSs
can display alternatively assortative and non-assortative matching of investors, being
composed by either safe entrepreneurs only, risky entrepreneurs only or by both types
of entrepreneurs.

Since banks do not observe the benefit B entrepreneurs can gain from acceding to
the credit market, they cannot anticipate what type of entrepreneurs find it profitable
to form and participate in an MLGS (see below, Proposition 1), and hence cannot
design loan contracts differently than under individual lending. Moreover, absent any
peer (selection or monitoring) effect, lending to a member of an MLGS is for the bank

equivalent to lending to an individual borrower. Therefore, we have:

Lemma 3 Letf < 0 and W < W, and let banks be monopolist against MLGS members.

Then the optimal loan contracts offered by banks to MLGSs is: LM = L7.

Proof. The proof can run intuitively. Since W < W, the optimal contract offered by
banks to individual borrowers is the pooling contract L”, which is equivalent to the
risky contract under separating equilibrium (see Lemma 2). Therefore, the value of B

being unobservable and given 6 < é\, from Lemma 1 the profit-maximising loan contract

10



offered by banks to MLGS members is the safe-separating contract, LM = LY. m

Since W < CF, guarantees by the MLGS can be granted only to a share ¢ = w/C¥
of the members. Assume that those members who are refused the loan guarantee cannot
apply to the bank for individual lending in the same period. Let Uj, (LM ) be the net
utility for a j-type investor of participating in an MLGS with z-type members, with
j,z = s,r. Given the separating contracts (1) and since ¢ < 1, clearly Uj, (LM) <
U; (LJS ) for any j and z. Therefore, in the absence of credit rationing, it would not be
worthwhile for either s- or r-type borrowers to form an MLGS.

By contrast, under the pooling contract, safe borrowers are credit-rationed, their
net utility is zero and they have incentives to establish an MLGS and pool their wealth
for applying for the MLGS contract. In turn, r-type may find it worth joining the
MLGS with safe entrepreneurs. This is because under the MLGS contract they can
borrow at conditions that are equivalent to those required with the r-type separating
individual contract (recall that for risky borrowers the incentive constraint is binding
and LY ~ L% ), but they can still take advantage of the joint liability and reduce the

probability of losing their wealth.

Proposition 1 Suppose that investors cannot observe each other’s type, that banks
cannot observe the private benefit of becoming entrepreneur B and that in the credit
market a rationing equilibrium prevails. Then:

Case 1. When the private benefit of being an entrepreneur is sufficiently high, i.e., when
B> B=0(p,—p)WCS (CF - W)_l, risky investors will prefer to borrow individu-

ally through the separating contract, whereas safe investors will gain from forming an

11



MLGS.

Case I1I. When B s lower than E, risky investors have an incentive to join an MLGS
in which safe investors participate. In turn, safe investors have an incentive to join an
MLGS in which risky investors participate only if B > B= (1—0) (ps —pr)C?. In this

case, a necessary condition for a non-assortative MLGS to exist is (1 —0) < W/C¥.

Proof. Case I. In order for assortative matching to prevail either U, (LM ) > U, (LP )
and Uy, (L) < U, (L*) or Uy, (LM) > U, (L*) and U, (LM) < U, (L”) have to hold,

where:

U (V) = 5 pa (4~ B) 4 B] — (1~ p)w

Ure (1) = 2 [p (Y, = BS) + B] = (1= po)u

U (1) = & [ (Yo~ B) + 8] — (1= poy
where pg = Nps + v (1 —0) p,, and where A and 7 are the shares of safe and risky
entrepreneurs that join the MLGS. Recalling that the pair RS and C? are such that
the participation constraints for s- and r-investors as well as the incentive constraint

for the r-type are all binding, the above expressions for the borrowers’ utility can be

simplified and rewritten as:

Ups M =csB+w — Pr
U, (LM) 0. (LM) _vp ( ) Ce (po — 1) )

Usr (LM> = C%S‘B +w (p@ _ps>
Since the net utility of forming an MLGS, U, (LM) - U; (LP), is not decreasing with

12



w for any j and z, investors find it optimal to participate in the MLGS’s guarantee
fund with all their wealth and maximise the probability of gaining access to the loan
guarantee: w = W. From (7) and (6) clearly U, (L") < U, (L") always holds and
the only possible assortative equilibrium is that with safe investors in the MLGS and
risky investors borrowing individually out of the MLGS. Again, from (7) and (6), we
have Ug (LM ) > U, (LP ) Moreover, since U,s and Us, are strictly increasing with ~
and A respectively, if we rule out problems of coordination, the utility of risky (safe)
entrepreneurs is maximised when all of them participate in the MLGS, regardless of the
number of safe (risky) entrepreneurs already in the MLGS. Therefore, we can substitute
for A\ = =1 into py and easily verify that U,, (L*) < U, (L?) only if B > B.

Case II. When B < é, U,s (LM) > U, (LP) and risky investors find it profitable to
join an MLGS with safe investors. The latter, however, gain from participating in an
MLGS with risky investors only if Uy, (L) > U, (L¥) = 0, that is, recalling that
A=~v=1 onlyif B > B. Therefore, a non-assortative equilibrium can exist only if

B < B, that is if (1 —60) < W/CS. =

The economic intuition of Proposition 1 is the following. In a rationing equilibrium,
safe entrepreneurs cannot individually apply for a loan and lose the private benefit B.
By establishing an MLGS they can obtain credit and the benefit B with probability
q = W/C?. For risky investors, instead, joining the MLGS means accepting a positive
probability of being rationed and incurring the loss of the benefit of becoming an en-
trepreneur but gaining the opportunity to share the risk of losing their wealth with the

safe investors. When B is high, the expected loss of rationing outweighs the benefit of

13



risk sharing and induces r-investors to borrow individually. In this case, an assortative
equilibrium prevails with MLGSs formed by only s-type associates. When B < B , risky
investors find it profitable to join an MLGS with safe investors. However, in order for
a non-assortative MLGS to be formed, safe investors too must gain from participating
in an MLGS with risky partners. This is the case if the incentive of having a posi-
tive probability of obtaining the private benefit of entrepreneurship is strong enough
to outweigh the negative effects of sharing the credit risk with risky partners B, i.e., if
B> B. Obviously, the concurrent participation of risky and safe investors in an MLGS
is possible only if the threshold level of B which makes it profitable for safe investors to
participate in a non-assortative MLGS, is no higher than the threshold level of B which
makes the participation of risky investors profitable (i.e., B > B) This condition is
satisfied if the probability of obtaining the guarantee of the MLGS, ¢ = W/C?, exceeds
the share of risky partners in the MLGS, (1 — 0).

When B is less than B (or less than B , if B<B ), r-type investors have an incentive

to join an MLGS in which safe investors participate, while s-type have no incentive to

join an MLGS with risky borrowers and thus the MLGS cannot be formed.

5 Comparative statics and empirical implications

Our theory suggests a number of empirical implications concerning the structure and
performance of MLGSs. First, loans that take advantage of the MLSG’s guarantee

exhibit, on average, a lower rate of default than individual loans.

Proposition 2 Suppose that in the credit market a rationing equilibrium prevails and

14



an MLGS is established. The ratio of default on MLGS loans to default on individ-
ual loans is dM = (1 —p,) /(1 —p,) in the case of assortative matching and d™ =

(1 —pg) /(1 —p,) in the case of non-assortative matching with d** < d* < 1.

It is worth noting that the lower riskiness of firms belonging to an MLGS is simply
due to the fact that the guarantee society is joined by safe investors who would otherwise
be excluded from the credit market, and not to the better screening and monitoring
capacities of peers.

Other implications can be figured out from the following comparative static results
on the threshold values W and B for the existence of assortative and non-assortative

MLGSs.

Lemma 4 W < 0: W . >0 >0

, Bﬂ ) ae , aW
Signs of partial derivatives reported in Lemma 4 have straight interpretations. First,
the greater the share of safe entrepreneurs in the economy and the less costly it is for
banks to recoup pledged collateral, the less likely it is that a credit-rationing equilibrium
prevails and MLGSs form. Second, where safe entrepreneurs are actually rationed, an
increase in the share of safe entrepreneurs and in the collateralisable wealth (together
with a reduction in collateral requirements), all make assortative MLGSs less likely.
Now, if we reasonably assume that in backward regions #, # and W are typically

lower than in developed economies, whereas and B are higher, we can state the following

testable proposition.

Proposition 3 In backward regions: (1) the number of MLGSs is relatively (with re-
spect to the number of firms in the economy) higher than in developed regions; (2)

15



MLGSSs usually have fewer associates than in developed economies; (3) the repayment
rate of loans guaranteed by MLGSs is relatively (with respect to the average riskiness of

local borrowers) higher than in developed regions.

In the light of Lemma 4, the economic intuition behind Proposition 3 is clear.
First of all, in backward regions, where the average quality of entrepreneurs is lower,
courts are less efficient and civil trials to recover collateral are longer and costlier, the
inefficient credit rationing of safe borrowers is more likely and therefore the incentive
to form MLGSs is stronger and their number is greater than in well-developed regions.
Second, since in backward regions the assortative matching equilibrium is more likely
to prevail with only safe investors having an interest to pool their wealth in a mutual
society, in these regions MLGSs usually have fewer associates and their loan-repayment
rate is relatively much higher than that of other non-guaranteed local firms.

Propositions 2 and 3 are broadly consistent with empirical evidence for Italy, where
mutual loan guarantee schemes are widely in use and the differences in economic devel-
opment between southern (the so-called Mezzogiorno) and centre-northern regions are
very pronounced. For example, according to data reported in Columba et al. (2006), out
of 1,073 MLGSs listed in the register of ” Ufficio Italiano Cambi” (UIC - Italian Office of
Exchanges) in 2004, 44 percent are located in southern, less developed regions, whereas
the number of firms with fewer than 20 employees operating in the south amounts to
only 27 of the national total. As a consequence, the number of MLGSs per 10,000 firms
is twice the number in centre-northern regions. If we focus on craft firms, at the end

of 2007, 47.4 percent of ML.GSs belonging to the Italian Federation of Craft Guarantee
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Societies (Fedart Fidi) were located in the South, while in these regions the number of
firms listed in the official register of craft enterprises is only 25 percent of the total®.

Secondly, the average number of associated firms per MLGS in the South of Italy is
about one fourth of that prevailing in central and northern regions (Columba et al., 2008;
Fedart Fidi, 2009). Similarly, the MLGSs’ own funds and the outstanding guarantees
in portfolio are far lower in southern MLGSs than in those located elsewhere.

Third, small firms guaranteed by an MLGS have, on average, a rate of default that
is about half that experienced by non-guaranteed small firms. However, even more
interestingly, if compared with the average default rate on loans granted in the region,
the rate of repayment is higher for southern MLGs than for centre-northern MLGSs.
For example, according to Bank of Italy figures, the ratio of bad to total loans for
craft enteprises is 4.8 percent in northern regions, 6.9 in central regions and 12.2 in
southern regions. For craft firms belonging to northern, central and southern MLGSs
the percentage of bad loans is 4, 2.7 and 4.2, respectively. Besides this descriptive
evidence, the higher repayment rate of loans guaranteed by southern MLGSs is also
proved by the multivariate analysis presented in Columba et al. (2008), who analyse a
large sample of 385,000 firms with less than 20 employees. Specifically, they estimate
a probit model with fixed effect by sector of activity where the dependent variables
analysed are, alternatively, the probability that a firm is classified as non-performing
by at least one lending bank and the probability that it is classified as non-performing
between June 2004 and June 2005. They find that for firms guaranteed by an MLGS

the probability of default is 5 percent lower than for other firms, but for southern firms

6See Fedart Fidi (2009)
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guaranteed by MLGSs the decrease in the default probability is as high as 11 percent.

6 Conclusion

In many countries, an increasing number of small and micro enterprises are affiliated
to MLGSs and gain access to bank loans thanks to the collective guarantee granted
by such institutions. In this paper we advance a theory to rationalise the existence
of MLGSs focused on their distinctive function of pledging collateral for loans granted
to their members. The basic intuition is that the foundation for MLGSs lies in the
inefficiencies created by adverse selection, when borrowers do not have enough collat-
eralisable wealth to satisfy collateral requirements and induce self-selecting contracts.
In this setting, we view MLGSs as a wealth-pooling mechanism that allows otherwise
inefficiently rationed borrowers to obtain credit. Despite abstracting from any peer
selection and peer monitoring mechanisms, we find that MLGSs can be characterized
by assortative matching in which only safe borrowers have incentives to join the mutual

society.
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