The Economics of Rotating Savings and Credit Associations
By T. Besley, S. Coate and G. Loury
AER (September,1993)

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 1/22



Introduction

@ chit funds, susu, tontines, cheetu

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 2/



Introduction

@ chit funds, susu, tontines, cheetu

@ A group of people meet, pool in money for stipulated time period and
make buying of relative costly durable consumer goods.

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 2/22



Introduction

@ chit funds, susu, tontines, cheetu

@ A group of people meet, pool in money for stipulated time period and
make buying of relative costly durable consumer goods.

@ random Rosca and bidding Rosca

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 2/22



The Model

@ There is a group of n individuals, each of them would like to own an
indivisible durable consumption good.

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 3/22



@ There is a group of n individuals, each of them would like to own an
indivisible durable consumption good.

@ This group is assumed to have no access to the credit market.

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 3/22



@ There is a group of n individuals, each of them would like to own an
indivisible durable consumption good.

@ This group is assumed to have no access to the credit market.

@ Each individual lives for T years, receiving an exogenous flow of
income y per period over his lifetime.

(T. Besley, S. Coate and G. Loury) The Economics of Roscas March 31, 2015 3/22



The Model

@ There is a group of n individuals, each of them would like to own an
indivisible durable consumption good.

@ This group is assumed to have no access to the credit market.

@ Each individual lives for T years, receiving an exogenous flow of
income y per period over his lifetime.

@ We assume all individuals have identical and inter-temporally additive
preferences. We take discount factor 5 = 1.
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MODEL

@ Each individuals instantaneous utility depends on nondurable
consumption, ¢, and on whether or not he owns the durable or not.
So it is v(1, c) when individual owns the durable and it is v(0, ¢)
when he does not own the durable. v is assumed to be increasing,
strictly concave and three times continuously differentiable in the
second argument.
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MODEL

@ Given c, define Av(c) = v(1,c) — v(0, ¢) to be the instantaneous
gain in the utility from owning a durable.

e v(a,c) =av(l,c)+ (1 —a)v(0,c) where « is the probability of
owning the durable.
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@ Strict concavity of the preferences will imply that individuals will save
the same amount y — ¢ across the saving period [0, t].
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maximize {t.v(0,c) + (T — t)v(0,c)}
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0<c<y
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@ Thus the individuals optimization problem can be written as

maximize {t.v(0,c) + (T — t)v(0,c)}

st.t(y—c)=8B (1)
0<c<y
T.v(l,y)—B [v(l,yj : Z(O’ C)] (2)

@ Define

0<c<y y—c¢

v(L,y) - v(a, c)]

u(a) = minimize [
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Lemma
Under the assumptions on preferences set out above,

a) the minimized cost y(.) is a decreasing, concave function of o, and the
cost-minimizing consumption rate c*(.) is an increasing function of .
b) Both are twice continuously differentiable on [0,1], where they satisfy

the identity p(a) = v/(a, c*()).

c¢) Moreover, if v'"(i,c) > 0 for i = 0and1, and if Av”(c) > 0, then c*(.)

is strictly convex.
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@ n-person group forms a random Rosca which meets at following dates
{ta/n,2ts/n, ..., ta}.
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@ n-person group forms a random Rosca which meets at following dates
{ta/n,2ts/n, ..., ta}.

@ Each time the Rosca meets, an individual is randomly selected to
receive the pot of B, allowing him to buy the durable.

@ Each individual continues to save at the rate B/t, over the interval

[0, ta], as under the autarky. But expected time to get the durable is
ta(n+1)/2n.
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Optimal Random Rosca

@ Suppose that the group would agree on a length for the Rosca which
maximizes the ex-ante expected utility of the representative group
member.
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Optimal Random Rosca

@ Suppose that the group would agree on a length for the Rosca which
maximizes the ex-ante expected utility of the representative group
member.

@ Let t is such optimal length for running a Rosca which meets at
{t/n,2t/n, ... t}.

@ A representative member of the Rosca views his receipt date for the
pot as a random variable, 7, distributed uniformly on the set
{t/n,2t/n, ..., t}.

@ Each member saves at the rate B/t over the life of the Rosca and
thus nondurable consumption is ¢ = y — B/t during this period.
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Theorem 1

Theorem

a) By forming a random Rosca, group members raise their expected
lifetime utilities.

b) The optimal random Rosca involves members saving at a lower rate
over longer interval than under Autarky. Nevertheless, if v'"(i,c) > 0 for
i =0 and 1, and if Av”(c) > 0, then individuals expect to receive the
durable good sooner in the optimal random Rosca than under Autarky (i.e
tr >ty > (n+1)t,/2n).
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Bidding Rosca

@ n-person group forms a bidding Rosca which meets at following dates
{t/n,2t/n, ..., t}. We assume that Rosca members determine the
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at time zero.
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Bidding Rosca

n-person group forms a bidding Rosca which meets at following dates
{t/n,2t/n, ..., t}. We assume that Rosca members determine the
order of the receipt for the pot when the Rosca is initially organized
at time zero.

By a "bid" we mean a pledge to contribute a certain amount to the
Rosca at a constant rate over its life, in exchange for the right to
receive the pot at a certain missing date.

Since individuals are identical in preferences this bidding protocol
should give rise to indifference of individuals regarding bid/
receipt-date pairs.

Also at each time, the contribution of all agents should sum up to the
cost of durable good i.e. B. Efficiency dictates that auction procedure
should be structured such that the total bids are just adequate to
finance acquisition of the durable by recipient of the pot at each
meeting date. (No savings within or outside Rosca)
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Bidding Rosca

@ Serial ascending price auctioning for each of n spots.
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Bidding Rosca

@ Serial ascending price auctioning for each of n spots.

@ Notice that this auctioning protocol is indirect form of second price
auction.
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can characterize the Rosca in terms of the consumption rates:
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e Condition (ii) implies that individual i's equilibrium utility level is

n—i

| Lv0.6) + "1 @)| + (T - (L) (4)

n
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o Let (n—1i)/n=q;,
e v(aj,¢)=x i=1,2,...,n (common average utility during the life of
Rosca of length t)
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o Let (n—1i)/n=q;,

e v(aj,¢)=x i=1,2,...,n (common average utility during the life of
Rosca of length t)

e t(y —¢) = B wherec=(1/n)>_"_, ¢; (average nondurable
consumption rates during the life of Rosca)
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Optimal Bidding Rosca

@ Here we try to find optimal length of the bidding Rosca t, such that
common utility level of its members is maximized.
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Optimal Bidding Rosca

@ Here we try to find optimal length of the bidding Rosca t, such that
common utility level of its members is maximized.

(5)

o let &(a, x) . Define

&(x) = (,17 S é(an, x)) (6)
i=1
Wy = T.v(1,y) — B.pp (7)
@ Where

X

v(l,y) — x
y —¢(x)

p = minimize [
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a) By forming a bidding Rosca, group members raise their expected
lifetime utilities relative to autarky.

b) Moreover if 1/v'(0,.) is concave, the optimal bidding Rosca involves
group members saving at a lower average rate and over a longer interval
than under autarky.
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Note that

@ Unlike autarky and random Rosca, the bidding Rosca leaves each
individual with a different rate of nondurable consumption during the
accumulation period.
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Note that

@ Unlike autarky and random Rosca, the bidding Rosca leaves each
individual with a different rate of nondurable consumption during the
accumulation period.

@ Theorem 2 also reveals that the last individual to acquire the durable
in the bidding Rosca must have greater nondurable consumption
during accumulation than under autarky i.e. ¢, < ¢,
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Theorem 3

Theorem

a) Group members’ expected utility will be higher if they use a random
rather than a bidding Rosca.

b) If the value of the durable is independent of the nondurable
consumption rate [i.e. Av'(c) = 0] and if, 1/v/(0,.) is convex function,
then the optimal random Rosca involves members saving at a lower rate
over a longer interval than the optimal bidding Rosca.
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Note that

@ The assumption that durable and nondurable goods are complements
is crucial in proving that the random allocation dominates bidding
from an ex-ante view point.
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Note that

@ The assumption that durable and nondurable goods are complements
is crucial in proving that the random allocation dominates bidding
from an ex-ante view point.

@ Bidding requires individual to have same average utility over the life
of the Rosca while Random allocation requires them to have same
nondurable consumption rates.

o Consider a more general scheme which randomly assigns members an
order of receipt i, 1 < i < n and a consumption rate ¢, 0 < c < y,
but which requires neither equal consumption rates nor equal ex post
utilities.

@ If such a scheme is designed to maximize ex ante expected welfare, it
would would equate individuals’ marginal utilities:

vl(a,-, ci)=V'(aj,¢),1<i,j<n.
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