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A Theoretical framework

A.1 Demand for credit and saving contracts

To provide a theoretical frame to the empirical analysis of take-up of credit and saving products,

we present three stylised benchmark scenarios: (1) when subjects can hold on to cash; (2) when

they cannot hold on to cash but have no need for bunching their expenditures into a lumpsum;

and (3) when they cannot hold on to cash and have a demand for lumpsum accumulation. We

then draw on the insights gained from this framework to guide our empirical analysis – both

our initial analysis of take-up patterns and our subsequent analysis of demand for behavioral

features.

Scenario 1: Subjects can hold on to cash: We �rst discuss the case where subjects are able to

save in a liquid asset (i.e. cash). When people can hold cash on their own, a simple arbitrage

argument implies that taking up a saving contract with a negative return can never be optimal. 1

For take-up of a saving contract to be rational in this case, the subject must face meaningful

economic costs of holding onto cash – for instance, because of self-commitment issues. The same

reasoning applies to savings contracts with a zero return: subjects able to save on their own can

mimic the contract without incurring the time cost of visiting the MFI to pay each instalment. It

follows that take-up of saving contracts with a zero or negative return represents a lower bound

on the demand for commitment: they are the least appealing commitment contracts.

By a similar arbitrage argument, credit contracts in which the lumpsum exceeds the value of the

instalments should always be accepted by subjects who can hold on to cash.2 This kind of loan

may nonetheless be rejected by subjects who have dif�culties holding cash – for example, subjects

who are sophisticated about their self-commitment problems but for whom the credit contract

is not a suf�ciently strong external commitment. Take-up of these loans therefore represent an

upper bound on the demand for commitment: they are the most attractive commitment contract.

In particular, such loans will not be taken by subjects who cannot hold on to cash but have

no regular income to service the debt or no need for lumpsum accumulation. We also note

that subjects who can hold on to cash but refuse subsidized credit only because of transaction

costs should refuse all other contracts as well since, by construction, these contracts are less

1 This is because the decision-maker can exactly replicate the cash �ow pattern of this contract by saving all the
instalments and spending the lumpsum at the end – and be left with a positive net balance. For instance, instead of
taking a savings contract with a payout of PKR 4500 in exchange for �ve instalments of PKR 1000, the subject could
simply set aside the instalments each week and end up with PKR 5000 – a strategy that dominates the contract.

2 That is, a subject who can hold on to cash can use the loan to pay the instalments and keep the difference. For
instance, the subject could take an upfront payment of PKR 5500, repay the �ve instalments of PKR 1000, and be left
with PKR 500. Hence take-up is the optimal decision, provided the cost of visiting the MFI to pay the instalments
is small enough relative to the surplus.
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A.1 Demand for credit and saving contracts

advantageous – they either do not include the subsidy, pay the lumpsum later, or both.

Scenario 2: Subjects cannot hold on to cash: We now examine predicted take-up in the stylised

case of a subject whocannothold cash and for whom the contracts we offer are the only available

way of moving funds across periods. To do this, we use the standard framework of expected util-

ity with exponential discounting and weekly discount parameter b.3 We denote weekly income

as y, and assume that y is drawn from a stationary distribution. This framework implies the

following utility-maximising behaviour, comparing the net present value of the two alternative

utility streams:

1. Take a credit contract if and only if the:

N

å
t= 1

bt � E [U (y)] � b � E [U (y + L)] +
N

å
t= 2

bt � E [U (y � M )] . (A1)

2. Take a savings contract if and only if:

N

å
t= 1

bt � E [U (y)] �
N � 1

å
t= 1

bt � E [U (y � M )] + bN � E [U (y + L)] . (A2)

Figure A10 shows the predictions of the model for linear utility. 4 In Panel A and Panel B of that

�gure we graph the indifference curves implied by equations A12 and A13 for Phase 1 and Phase

2, respectively (the remaining panels introduce variation in a parameter q, which we introduce

shortly). In each case, the horizontal axis shows the variation in b, and the vertical axis shows

the payout ratio of L over (N � 1) � M – that is, what the client receives divided by what she paid

in total. 5 We use a log-log space for clarity. We show on each �gure the three L/ [(N � 1) � M ]

values used in the experiment: 1.1, 1, and 0.9 for Phase 1; and 1.086, 1 and 0.914 for Phase 2. The

graph shows that, for all b < 1, there exists values of L/ [(N � 1) � M ] at which a client accepts a

3 N is the duration of the contract, L is the lumpsum, and M is the instalment.
4 Speci�cally, the condition in equation A12 implies:

E [U (y + L)] � E [U (y)]
(N � 1)(E [U (y)] � E [U (y � M )])

�
b � bN

(N � 1)(1 � b)
,

where, under linear utility, the lefthand side of this expression simpli�es to L/ [(N � 1) � M ]. Note that the condition
in equation A13 implies:

E [U (y + L)] � E [U (y)]
(N � 1)(E [U (y)] � E [U (y � M )])

�
b � bN

(N � 1)bN � (1 � b)
.

5 The downward-sloping line in the upper section of each �gure shows the indifference curve for saving; points
above the line imply take-up of a saving contract with payout ratio L/ [(N � 1) � M ]. The upward-sloping line in the
lower section of each �gure is the indifference curve for borrowing: points above it imply take-up of a loan with
L/ [(N � 1) � M ].
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A.1 Demand for credit and saving contracts

loan contract but not a saving contract. 6 All subjects take credit contracts with a payout ratio of

1 but none of the saving contracts with the same payout ratio.

There are two further points worth noting from the two top panels of Figure A10. First, in each

case, the cutoff value of b at which a respondent is indifferent as to taking a savings contract

with a 1.1 payout ratio is very close to the value of b at which a respondent is indifferent as to

taking a credit contract with a 0.9 payout ratio. 7 The model thus predicts that the proportion of

subjects who takea loan with a low L is approximately the same as the proportion of subjects who

rejecta savings contract with a high L. Put differently, with no particular demand for a lumpsum,

the model predicts that the take-up rate of the positive-balance saving contract and the take-up

rate of the negative-balance loan contract should sum to approximately 100 percentage points.

Second, if subjects have stable time preferences – and thus a time-invariantb – Figure 1 generates

testable consistency conditions on choices made across waves. For instance, someone who takes a

loan with payout ratio 0.9 in one wave (and thus has a b < 0.965) should reject a savings contract

with a 1.1 payout in another wave.

Scenario 3: Subjects cannot hold on to cash but have a preference for a lumpsum: Predic-

tions are different if subjects have a speci�c desire to accumulate a lumpsum. Subjects may value

receiving a lumpsum L above its monetary value because it allows them to purchase a durable

good producing a �ow of services with future discounted value larger than L – as, for example,

in Brune and Kerwin (2019), Attanasio and Pastorino (2020) and Besley et al. (1993).8 Alterna-

tively, someone may wish to spend L on a ceremonial expenditure that also generates memories

and social capital of value greater than L.

The effect on take-up of a preference for a lumpsum can be examined by multiplying the payout

ratio L/ [(N � 1) � M ] in equations (A12) and (A13) by a parameter q � 1 and redrawing Figure

A10. Such a change is illustrated in Panels C and D. We see that settingq > 1 shifts both indif-

ference curves lower. This makes intuitive sense: multiplying by q � 1 makes the product more

desirable, and thus expands the range of values of b at which taking up some of the contracts is

optimal. For q clearly greater than 1 (for example, q = 1.05, as in Panels C and D), the range of

6 For example, the model predicts that, in Phase 1, clients with b > 0.9695 take a saving contract with a 1.1 payout
ratio (the 1.1 line is above their indifference curve) as well as loans with L/ [(N � 1) � M ] = 1 or L/ [(N � 1) � M ] = 1.1.
But they do not take loans with L/ [(N � 1) � M ] = 0.9 (the 0.9 line is below their indifference curve). Clients with
b < 0.965 take all loans, but they do not take up any of the savings contracts. Clients with b in between only take
the loans with L/ [(N � 1) � M ] equal to 1 or 1.1. No subject with b < 1 takes savings contracts with payout ratios
of 1 or below.

7 This is not a coincidence: in logs, the expression b� bN

(N � 1)(1� b) has a slope of approximately 0.5N while the expression
b� bN

(N � 1)bN �(1� b) has a slope of approximately � 0.5N.
8 A relevant example in the context of our experiment is bulk purchases that reduce the unit cost of, say, �our, oil, or

kerosene, relative to small daily purchases.
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A.2 Demand for behavioral add-ons

b's for which it is optimal to takea loan with a low L is substantially larger than the range of b's

that rejecta savings contract with a high L. Put differently, the proportion of subjects who takea

credit contract with L/ [(N � 1) � M ] < 1 is substantially larger than the proportion of subjects

who rejecta savings contract with a positive return. This makes intuitive sense: multiplying by

q > 1 increases the value of a lumpsum, so increases overall demand in both the credit and

the savings domain. Further, for a contract with a payout ratio of 1, there is now a range of b

values for which individuals take both loan and savings contracts. This is empirically testable:

conditional on having stable preferences, these subjects would take up both savings and credit

contracts across experiment waves.

Alternatively, some subjects may have a q < 1 instead – for example, because they have no par-

ticular use of a lumpsum and wish to avoid the cost of making the instalments or, alternatively,

because they wish to smooth their consumption. 9 In those cases, the indifference curves shift

upwards and this logic reverses: only very impatient subjects take a costly loan ( i.e., for which

L/ [(N � 1) � M ] < 1) and only very patient subjects take a savings contract with a positive return.

This is illustrated in Panels E and F. If b and q are time-invariant, these predictions can be tested

by comparing subjects' take-up behavior across experiment waves.

If q varies across waves – for example, because of �uctuations in the utility of lumpsum accumu-

lation or in the anticipated utility cost of instalments – it might be possible to observe subjects

borrowing in some waves and saving in others. It has long been noted that liquidity constraints

can distort measurement of discount factors – for example, by affecting experimental measure-

ments of time preference (Cassidy, 2019) or by causing respondents to turn down pro�table

savings opportunities or to take expensive credit (Noor, 2009; Gerber and Rohde, 2015; Epper,

2017; Dean and Sautmann, 2021). In our framework, where b denotes an individual-speci�c and

time-invariant parameter, any immediate demand for funds due to unforeseen circumstances

(Frederick et al., 2002) manifests itself as a sudden and temporary increase in the demand for a

lumpsum and thus in q. We revisit this point in the empirical section when we discuss changes

in take-up behavior across waves and the motives behind the demand for lumpsums.

A.2 Demand for behavioral add-ons

In this appendix section we formalize the intuition provided in Section 4 and provide a formal

derivation of the take-up predictions presented in Table A1 under the reminder treatments and

9 To see the latter, focus on the case whereL = ( N � 1)M and consider the take-up inequalities (A12) and (A13).
The concavity of U (.) implies that, unlike in the linear case, the utility gain from receiving a large transfer L (the
numerator) is less than N � 1 times the utility loss of making instalment M (the denominator) – hence their ratio is
less than 1. The effect of this on take-up can be mimicked by multiplying the left-hand side of equations A12 and
A13 by q < 1.

7



A.2 Demand for behavioral add-ons

the sunk and �ex treatments. To do this, we need to amend the model to allow for contractual

breach in response to shocks. This is needed to clarify the conditions under which the �ex

and sunk treatments represent an improvement relative to the �exibility already present in the

standard contract.

A.2.1 Increasing or reducing �exibility

Credit contracts: For credit contracts, as discussed in section 2.1, default isde factonot allowed

by our partner MFI. Default on credit contracts is, as a result, not observed in our data. It im-

mediately follows that we should observe no demand for credit contracts with sunk instalments:

should a subject fail to spontaneously pay one of the instalments on time, the MFI would insist

that the instalment be paid immediately to avoid the entire debt becoming due. 10 This means

that a borrower would derive no immediate bene�t from an outright default – and, in the sunk

treatment, she would have to pay a separate penalty ( i.e., pay the �rst instalment a second time)

for failing to spontaneously pay an instalment.

Because the penalty incentivizes spontaneous repayment, less debt collection effort is required of

MFI staff. This reduces the lender's cost but it does not bene�t the borrower. As a result, theory

predicts that the credit contract with a sunk instalment is a weakly dominated contract for the

borrower: only those who expect to neverdefault would be indifferent between a standard credit

contract and one with a default penalty, such as a sunk instalment. The above reasoning does

not stop lenders from including default penalties into credit contracts in order to reduce debt

collection costs. It is therefore important to verify empirically if, indeed, borrowers have little

demand for these additional penalties.

In contrast, a �exible credit contract may be bene�cial if the borrower bene�ts from delaying an

instalment by a week, i.e., if, for some week t:11

Ut (yt ) + b � E t [Ut+ 1(yt+ 1 � 2M )] > Ut (yt � M ) + b � E t [Ut+ 1(yt+ 1 � M )] . (A3)

Rearranging, we see that a borrower bene�ts from �exibility in week t if and only if Ut (yt ) �

Ut (yt � M ) > b � E t [Ut+ 1(yt+ 1 � M ) � Ut+ 1(yt+ 1 � 2M )]. This arises when the marginal utility

of M is much larger in week t than it is expected to be in week t + 1 – for example, because

of a large negative income shock or because of an emergency that requires an urgent outlay M.

Borrowers who anticipate such occurrences would express a higher demand for a �exible credit

contract than for a standard one. In practice, as in standard micro�nance contracts, clients are

sometimes offered some de facto�exibility with respect to the exact date of repayment. Based

10 This is because any debt in arrears is immediately callable – meaning that all instalments are immediately due.
11 The notation here is the same as before, except that we have added time subscripts to income and utility.

8



A.2 Demand for behavioral add-ons

on these observations, we expect, other things being equal, the take-up of credit contracts to

(weakly) increase in the �exible treatment and to fall or, at best, remain unchanged in the sunk

treatment.

Saving contracts: Things are different for savings contracts. This is because, if a subject fails to

pay one instalment on time, the MFI regards the savings contract as breached and stops collect-

ing the remaining instalments. If this occurs, in week N the MFI simply returns to the subject the

sum of the instalments already collected. The behavior of the MFI therefore means that, unlike

for credit contracts, default is possible. In this context, subjects who have a desire to accumulate

the lumpsum L may have a demand for contractual features that reduce the likelihood of com-

mitment failure. Whether this is the case or not depends critically on whether they see future

default as desirable or not.

To capture this idea in a simple way, imagine that subjects face two types of shocks: those

that they ex anteconsider as being for a justi�able purpose (for example, taking a child to the

hospital); and those they consider ex anteas unjusti�ed or 'sinful' (for example, an impulse

purchase). Intuitively, if the probability of a desirable breach is high and the probability of ex ante

undesirable breach is low, at take-up the subject values the �exibility offered by the possibility

of breaking the contract. This is because, in this case, the savings contract is most likely to be

breached in situations that are regarded as optimal from an ex antepoint of view – for example,

because of a negative income shock or an unanticipated but welfare-enhancing expenditure. In

contrast, if the probability of an undesirable breach is high relative to that of a desirable breach,

a sophisticated subject will reject a �exible contract and welcome a contract that reduces the

probability of breach. Based on this reasoning, the take-up of �exible savings contracts should

increase if subjects believe a justi�able breach is more likely than an undesirable one – and fall

if the reverse is true and they are sophisticated about it. Similarly, we expect more take-up of

savings contract in the sunk treatment if subjects believe an undesirable breach is more likely

than a desirable one,and if the sunk treatment reduces the probability of undesirable breach. We

investigate this formally in Appendix A.

A.2.2 Reminders

Reminders can be thought of as a way of avoiding mistakes due to forgetfulness. For reminders

to be useful, two conditions need to be satis�ed: (1) limited attention: people forget things but

remember when reminded; and (2) mistakes are costly – the larger the cost of missing a deadline,

the more useful a reminder is. Reminders may be particularly helpful in the presence of biased

neglect: people may remember pleasant information (for example, to celebrate a birthday) more

easily than unpleasant information (for example, to pay an instalment). When these conditions

9



A.2 Demand for behavioral add-ons

are satis�ed, a demand for reminders naturally arise in borrowing or savings contracts, irrespec-

tive of the reason for taking them up in the �rst place.

Reminders may be particularly helpful for certain individuals – for example, because they play

a chastising role for those tempted to spend the instalment on an unjusti�able purchase. Peo-

ple who anticipate being tempted should be more willing to take up commitment contracts

that include reminders. Since our commitment contracts are designed to appeal to sophisticate

agents, reminders may increase take-up among our target population. They are not without cost,

however – for example, because they are perceived as unnecessary or insulting; or because the

implied threat is emotionally draining. Negative effects are more likely to dominate for people

who have more �nancial self-discipline. It follows that, on balance, reminders should be most

valued by subjects with a self-commitment problems.

Credit contracts: Applying these principles to our context, it is immediately clear that re-

minders serve little purpose in our standard credit contract since the MFI vigorously pursues

instalments in arrears. As a result, reminders do not add anything of value for subjects with

a self-commitment problem since the MFI shows up anyway to remind them. Subjects without

self-commitment dif�culties may however perceive reminders as annoying, intrusive, or intimi-

dating because they unnecessarily foreshadow the arrival of the MFI debt collector. Following

the same reasoning, we expect no additional take-up of standard credit contracts with reminders

by subjects lacking self-discipline, and a possible fall in take-up by self-disciplined subjects.

Saving contracts: Reminders are more useful in the savings contract because the MFI regard

being in arrears as a breach of contract. Based on this, we expect reminders to increase the

take-up of savingscontracts among those unsure they will remember to make the instalments on

their own and those worried about indulging in an undesirable expenditure instead of meeting

an instalment.

A.2.3 Combining reminders with variations in �exibility

Should we expect the demand for reminders – and thus for contracts with reminders – to vary

across sunk and �ex contracts? For credit contracts in the sunk treatment, missing an instalment

may theoretically result in a penalty (the loss of the �rst instalment). But the diligent debt re-

covery behavior of the MFI de factorules it out. For this reason, we do not expect reminders to

increase demand for the credit contract in the sunk treatment relative to the base treatment. 12

For savings contracts, combining the sunk treatment with reminders should increase take-up –

12 This prediction is speci�c to settings such as ours in which the lender is active and diligent in collecting instal-
ments. If the lender relies instead on penalties for arrears to incentivize timely repayment, we expect a demand for
reminders.
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A.3 High- and low-discipline subjects

relative to sunk alone – among people who wish to avoid an undesirable breach of contract. For

subjects without such dif�culties, reminders may just be an annoyance that subjects prefer to

avoid by not taking up the contract.

What about combining the �ex treatment with reminders? We have argued that only subjects

unconcerned about undesirable breach may have a demand for the �ex treatment. Reminders

may be seen as bene�cial in this case because the �ex treatment creates more risk when used. It is

therefore possible that take-up of the �ex treatment is higher with than without reminders among

subjects with little or no repayment discipline problems. While subjects who lack self-discipline

are less likely to be attracted to the �ex treatment, they may nonetheless prefer it accompanied

by reminders. This is particularly true for savings contracts.

Regarding reminders to family members, peer pressure adds a further encouragement to follow

through with contractual obligations. For this reason, subjects with low �nancial self-discipline

may prefer them to reminders to self. The others may instead resent reminders being sent to

others and prefer to conduct their affairs in private; they may also perceive family reminders to

be harmful to repayment discipline if family members make demands on clients' money. It is

therefore possible that take-up with reminders may be higher among less disciplined respondents

when sent to family members. Otherwise we expect reminders to family members to lower take-

up relative to reminders to self.

A.3 High- and low-discipline subjects

We now offer a formal treatment of the heterogeneity of the treatment depending on the high or

low level of �nancial discipline of the respondents. For the purpose of this exercise, we de�ne a

low-discipline subject as someone who has a non-zero probability of breaching a contract with

regular instalments for a reason that is, ex ante, sub-optimal – e.g., to indulge in a frivolous

or unnecessary expenditure. We call these 'unjusti�able breaches'. A high-discipline subject is

someone who would only breach a contract if doing so is optimal, i.e., justi�able – e.g., to deal

with a bona �de emergency. We only consider sophisticated subjects here, since naive subjects

would not anticipate deviating from the contract and thus have no demand for add-ons.

We start by considering the case of (ex ante) justi�able breaches. We focus on savings contracts

since, as pointed out earlier, the strict debt recovery behavior of the MFI de facto precludes

default in credit contracts.

Default in the standard savings contract Let vector f ptg � f p1, p2, ...,pN � 1g denote the sub-

ject's beliefs at take-up regarding the probability that they will default from the contract in each
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A.3 High- and low-discipline subjects

of the N � 1 weeks in which they have to pay instalment M. Since they can only end the contract

once, these probabilities are mutually exclusive – e.g., they can end the contract either in period

1 or 2, not in both. Hence they expect to ful�ll the contract with probability 1 � å N � 1
i= 1 pi . The

expected value of ful�lling the standard contract can be written as in equation (A13):

N � 1

å
t= 1

bt E [Ut (yt � M )jPt = 0] + bN E [UN (yN + L)] , (A4)

where the notation is as before, Pt = f 0, 1g is the realization of the probability pt , and the

expectation E [Ut (yt � M )jpt = 0] is taken over values of yt or Ut for which the subject decides

not to breach the contract. By construction, the subject breaches the contract with probability pt

in week t < N. The expected value of taking up the contract but breaching it in week t is:

t � 1

å
s= 1

bsE [Us(ys � M )jPs = 0] + bt E [Ut (yt )jPt = 1] + bN E [UN (yN + ( t � 1)M )] . (A5)

Putting the two together yields the value of the standard savings contract when assuming only

justi�able defaults:

BJ = ( 1 �
N � 1

å
i= 1

pi )

 
N � 1

å
t= 1

bt E [Ut (yt � M )jPt = 0] + bN E [UN (yN + L)]

!

+
N � 1

å
i= 1

pi

 
t � 1

å
s= 1

bsE [Us(ys � M )jPs = 0] + bt E [Ut (yt )jPt = 1] + bN E [UN (yN + ( t � 1)M )]

!

.

(A6)

The values of each default probability is determined by backward induction. In week N � 1, the

subject defaults iff:

UN � 1(yN � 1 � M ) + bE[UN (yN + L)] < UN � 1(yN � 1) + bE[UN (yN + ( N � 2)M )] (A7)

where, since subjects cannot save on their own, the unpaid instalment is consumed during the

default week. The probability of default pN � 1 is the share of all possible joint realizations of yN � 1

and UN � 1 for which inequality (A7) is satis�ed. The probability of defaulting in week N � 2 can

be determined in a similar fashion, conditional on not having defaulted yet but taking pN � 1 into

account, etc.

Now we consider the polar opposite case with only (ex ante) unjusti�able breaches. Default

probabilities are derived in the same manner, 13 but the ex antevalue of the contract is different.

13 I.e., we only consider sophisticated subjects here. Naive subjects do not anticipate defaulting and thus have no
demand for commitment.
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A.3 High- and low-discipline subjects

Since the undesirable consumption is not valued ex ante, the expected utility when defaulting

is E [Ut (yt � M )jPt = 1], i.e., M is not included in the utility function. It follows that, from

an ex ante point of view, strict inequality (A7) is never satis�ed as long as E[UN (yN + L)] >

E[UN (yN + ( N � 2)M )] and hence default is never ex anteoptimal in week N � 1 – and, by

backward induction, in any week. The value of the contract when all defaults are undesirable

can thus be written:

BU = ( 1 �
N � 1

å
i= 1

pi )

 
N � 1

å
t= 1

bt E [Ut (yt � M )jPt = 0] + bN E [UN (yN + L)]

!

+
N � 1

å
i= 1

pi

 
t � 1

å
s= 1

bsE [Us(ys � M )jPs = 0] + bt E [Ut (yt � M )jPt = 1] + E [UN (yN + ( t � 1)M )]

!

.

(A8)

It immediately follows that, as intuition would suggest, BJ > BU : take-up is higher among

individuals who only expect to default from the savings contract for a reason that is regarded as

justi�able ex ante.

Default in the sunk treatment In the sunk treatment, default is penalized by the loss of the

�rst instalment. The value of this saving contract under desirable default becomes:

SJ = ( 1 �
N � 1

å
i= 1

pi )

 
N � 1

å
t= 1

bt E [Ut (yt � M )jPt = 0] + bN E [UN (yN + L)]

!

+
N � 1

å
i= 1

pi

 
t � 1

å
s= 1

bsE [Us(ys � M )jPs = 0] + bt E [Ut (yt )jPt = 1] + E [UN (yN + maxf 0,(t � 2)gM )]

!

,

(A9)

where SJ denotes the value of the sunk contract to a subject who only faces justi�able detault.

Since (t � 1)M > maxf 0,(t � 2)gM for any t > 1, the value of default is clearly lower, and this

reduces the probability of default. But since desirable defaults are ex anteoptimal for the decision

maker, the sunk treatment implies a deviation from optimality and thus a reduction in the value

of the contract. If follows that SJ < BJ: there will be be less take-up by subjects who anticipate

defaulting on the saving contract for valid reasons. This was to be expected because they have

no demand for the sunk treatment since they do not face a self-commitment problem.

The situation is different for sophisticated subjects who anticipate an undesirable default. Their
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A.3 High- and low-discipline subjects

ex ante value of the saving contract is:

SU = ( 1 �
N � 1

å
i= 1

pi )

 
N � 1

å
t= 1

bt E [Ut (yt � M )jPt = 0] + bN E [UN (yN + L)]

!

+
N � 1

å
i= 1

pi

 
t � 1

å
s= 1

bsE [Us(ys � M )jPs = 0] + bt E [Ut (yt � M )jPt = 1] + E [UN (yN + maxf 0,(t � 2)gM )]

!

,

(A10)

which shows a similar loss of consumption in case of default. Can this loss be compensated by a

reduction in undesired defaults? The default condition for week N � 1 is now:

UN � 1(yN � 1 � M ) + bE[UN (yN + L)] < UN � 1(yN � 1) + bE[UN (yN + ( N � 3)M )], (A11)

where the decision maker anticipates losing an extra M of consumption a week later, relative

to the standard contract. This reduces pN � 1, that is, the share of values of yN � 1 and UN � 1

for which inequality (A11) is satis�ed. By extension, the sunk treatment should also reduce

default in previous weeks – although, other things being equal, the induced reduction in default

probability falls as t gets closer to the start of the contract. This is because the loss ofM in week

N happens further and further into the future. It follows that a sophisticated agent can use the

sunk treatment as an imperfect commitment device to reduce default – but she must trade off

this gain against the loss of M when default occurs. If follows that SU can be larger or smaller

than BU depending on parameters only known to the subject – i.e., SU > or < BU .

Default in the �ex treatment We have shown that, for credit contracts, repayment �exibility

is welcomed by borrowers who ex ante anticipate to bene�t from delaying an instalment by a

week. Other dislike �exibility because it makes temptation to indulge in an undesirable breach

more likely. The same reasoning applies to savings contracts for subjects who only face valid

shocks. Without the �exibility to delay, the subject may choose to default when a shock occurs.

With the �ex treatment, the subject can now `buy back' into the contract in the following week, if

conditions allow. The expected utility gain is, however, likely to be small given that the delayed

instalment is due in full in the following week, increasing the utility cost in that week. We there-

fore expect that, for individuals who only expect to experience justi�able expenditure shocks,

the �ex contract is at least as good as a standard savings contract – and perhaps slightly more

desirable: FJ � BJ.

The situation is different for sophisticated subjects who worry about undesirable default. For

these subjects, there is, by assumption, no breach of contract that is ex antejusti�able. The

introduction of the �ex treatment therefore serves no useful purpose. Instead, it creates increased
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temptation for subjects to succumb to an impulse purchase in one week by convincing themselves

that they will pay it back in the next. Consequently, for these subjects, the expected discounted

value of a savings contract is lower with the �ex option and they should have a lower demand

for savings contracts in the �ex treatment: FU < BU .

Summary of results All the predictions regarding high and low discipline subjects are summa-

rized in Table A1. The different treatments are denoted by letters: B stands for the basic contract;

S stands for the sunk treatment; F for the �ex treatment; and Rs for reminders to self. Subscripts

J and U denote subjects with high and low �nancial discipline, respectively. 14

Table A1: Model predictions for subjects without and with �nancial self-discipline issues

High �nancial discipline (justi�able breach only) Low �nancial discipline (undesirable breach only)
Credit contract Savings contract Credit contract Savings contract
FJ � BJ ' SJ FJ � BJ > SJ FU � BU ' SU FU < BU < SU or > SU

BJ > BRs
J BJ > BRs

J BU ' BRs
U BU < BRs

U
SJ � SRs

J SJ > SRs
J SU < SRs

U SU < SRs
U

FJ � FRs
J FJ � FRs

J FU < FRs
U FU < FRs

U
BRs

J ' SRs
J BRs

U ' SRs
U

B Implementation details

B.1 Randomization

The sample in both phases consists of past and current NRSP borrowers. There were no fur-

ther credit-worthiness checks to determine eligibility for participating in the experiment. In both

phases, we used two separate mechanisms to assign eligible respondents to treatment. First, we

assigned each respondent to either the treatment or control group. Second, we randomly as-

signed those in the treated to group receive the lump-sum payment either in week 1 or week N;

and randomly varied the interest payment ( i.e. zero, negative or positive).

In Phase 1, we �rst strati�ed using a method of the kind described in Bruhn and McKenzie (2009).

We �rst formed four blocks based on baseline variables measuring `loan status', i.e, whether the

respondent has a currently outstanding loan or if the loan had closed in the past 12 months,

and `whether the loan will be used for investment in the business'. We then sorted by business

pro�t within each block and formed strata of four respondents within each block – i.e. the four

respondents with the highest baseline business pro�ts were assigned to one stratum, the four

respondents with the next highest baseline pro�ts were assigned to the next stratum, and so on.

14 J stands for justi�able breach only and U for undesirable breach only – see Appendix A.
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B.2 Automatic refusers

Within each stratum, we then randomly assigned two respondents to the treated group and two

respondents to the control group, as described in Table 2. The results of this randomization was

�xed over time – a respondent assigned to the treated group remained in this group throughout

the duration of the experiment.

We use a similar strati�cation method in the �rst step of the randomization in Phase 2. First

we assigned every respondent either to the control group, to the `basic contract' group, or to

one of eight separate contractual add-ons, as illustrated in Table 2. Speci�cally, we formed eight

blocks based on the answers to the binary baseline variables `running a business', `whether the

respondent makes the �nal decision on spending', and `whether the respondent would use a

loan for investment'. We then sorted by household income within each block, and formed strata

of 12 respondents within each block – so, for example, the 12 respondents having the highest

baseline household income were assigned to one stratum, the 12 respondents having the next

highest baseline income were assigned to the next stratum, and so on. Within each stratum, we

then randomly assigned three respondents to the control group, one respondent to the `basic

contract' group, and one respondent to each of the eight contractual add-ons described in Table

2. The results of this randomization were �xed over time – a respondent who was placed into the

`sunk treatment with respondent reminders' was informed of this fact before her wave 1 take-up

decision, and remained in this variation throughout the experiment.

In both phases, NRSP �eld of�cers would visit eligible respondents at their homes or place of

work and offer them the product assigned to them. In the second step of randomization in Phase

1 and 2, every respondent faced random variation in both the interest charge ( i.e., zero, negative,

or positive) and the week of the lumpsum payment (Week 1 or Week N) at this offer. This

assignment was implemented by inviting participants to draw a card at random at the beginning

of each wave. The card was drawn in Week 0, at which time subjects were asked whether they

take the contract or not. If they agreed to take the contract, NRSP �eld of�cers returned a week

later to start the contractual implementation. The result of this randomization was not �xed over

time – the card was drawn out in Week 0 at each wave. For example, a treated respondent had

to draw out a card assigning week of lumpsum payment and the interest charge in week 0 of the

�rst wave, then week 0 of the second wave and, �nally, week 0 of the third and �nal wave in each

Phase of the experiment.

B.2 Automatic refusers

In both phases of the experiment, some subjects said that they were not interested in the product.

Consequently, staff members offering the contract did not ask for them to draw out any card to

determine the net balance or timing of the lumpsum payment. In the analysis, we consider these
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B.2 Automatic refusers

subjects to have refused all six contractual terms, each of which would have been offered with

1/6 probability. The proportion of respondents who automatically refuse in each wave of phase

1 and 2 are given in Table A21.

Much of the variation in automatic refusals can be explained by staff member differences in how

strictly they followed the product offer protocol, i.e. draw out cards to complete the product

offer even if the subject says they are not interested in the product. We examine the variation in

automatic refusal by subject characteristics for both phases of the experiment, controlling for staff

member speci�c effects. In Phase 1, we do this by controlling for neighbourhood (or `mohallah')

effects - which is a close approximation of the staff member assigned to the area in which the

subject resides; in Phase 2 we collect information on the staff member responsible for offering to

each subject and control for staff member effects directly. Results are provided in Table A2 for

phase 1 and Table A3 for phase 2. We �nd that after controlling for neighbourhood dummies in

Phase 1, where we offer the product to a sample of microenterprise loan borrowers, the likelihood

of automatic refusal is lower among subjects who currently own a business and among literate

subjects. Subjects in both phases are less likely to automatically refuse if they are currently par-

ticipating in a committee and if they have young children. We also �nd weak evidence to suggest

that subjects are less likely to refuse if they have more debt, though this effect is economically

and statistically small.

17



B.2 Automatic refusers

Table A2: Describing the characteristics of automatic refusers in Phase 1

(1) (2) (3)
OLS FE Logit RE Logit

Dummy: participates in a committee -0.064 -0.069 -0.033
(0.033)�� (0.042)� (0.031)

Total amount owed by individual (000's PKR) -0.002 -0.002 -0.001
(0.001)�� (0.001) (0.001)�

Total household consumption last month (000's PKR) 0.003 0.002 0.004
(0.002)� (0.002) (0.002)��

Total value of assets owned by household (000's PKR) 0.000 0.000 0.000
(0.000) (0.000) (0.000)

Dummy: runs a business -0.179 -0.155 -0.233
(0.082)�� (0.093)� (0.078)���

Total number of businesses owned by respondent or household 0.045 0.050 0.060
(0.042) (0.045) (0.044)

Total capital invested in respondent or household business(es) (000's PKR) 0.001 0.001 0.000
(0.001) (0.003) (0.001)

Total monthly sales of the business (000's PKR) -0.004 -0.008 -0.007
(0.004) (0.006) (0.005)

Total monthly expense of the business (000's PKR) 0.002 0.003 0.003
(0.005) (0.005) (0.005)

Total monthly pro�t(2) of the business (000's PKR) 0.004 0.011 0.010
(0.006) (0.010) (0.008)

Dummy: �nds it hard to save 0.014 0.004 0.025
(0.051) (0.051) (0.049)

Index: respondent opinions taken into account in household decisions 0.009 -0.000 0.038
(0.036) (0.039) (0.034)

18



B.2 Automatic refusers

Index: respondent needs to ask permission for making decisions 0.083 0.087 0.074
(0.050)� (0.064) (0.048)

Age (years) -0.001 -0.001 0.000
(0.003) (0.003) (0.003)

Dummy: Respondent is currently married -0.090 -0.038 -0.022
(0.077) (0.070) (0.070)

Level of education 0.009 0.012 0.014
(0.008) (0.011) (0.008)�

Dummy: Respondent can read and write -0.161 -0.204 -0.163
(0.076)�� (0.111)� (0.078)��

Number of children -0.024 -0.027 -0.039
(0.014)� (0.020) (0.014)���

Head of the household 0.042 0.048 0.050
(0.092) (0.098) (0.086)

Neighbourhood effects yes yes yes

Observations 389 271 389

This table provides an analysis of automatic refusals in Phase II by subject characteristics, after controlling
for neighborhood level effects. In each column, we show a regression of a subject automatically refusing the
product in any wave, on individual characteristics. Speci�cally, we show results from an OLS regression
with neighborhood dummies in column (1), a logit regression with neighbourhood �xed effects in column
(2) and a logit regression with neighbourhood random effects in column (3). For the random-effect logit,
we estimater = 0.20, with a 95% con�dence interval of[0.08, 0.41]. Standard errors are clustered at the
household level for the OLS regression. We use `*' to denote con�dence at the 90% level.
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Table A3: Describing the characteristics of automatic refusers in Phase 2

(1) (2) (3)
OLS FE Logit RE Logit

Dummy: participates in a committee -0.044 -0.079 -0.046
(0.022)�� (0.040)�� (0.023)��

Total amount owed by individual (000's PKR) -0.001 -0.001 -0.001
(0.000)��� (0.000)��� (0.000)���

Total household consumption last month (000's PKR) -0.001 -0.001 -0.001
(0.001) (0.001) (0.001)

Total monthly income (000's PKR) -0.001 -0.002 -0.001
(0.001) (0.001)� (0.001)�

Total value of assets owned by household (000's PKR) -0.000 -0.000 -0.000
(0.000) (0.000) (0.000)

Dummy: runs a business -0.080 -0.156 -0.093
(0.061) (0.103) (0.061)

Total number of businesses owned by respondent or household 0.033 0.067 0.040
(0.030) (0.051) (0.030)

Total capital invested in respondent or household business(es) (000's PKR) 0.000 0.000 0.000
(0.000) (0.001) (0.000)

Total monthly sales of the business (000's PKR) -0.003 -0.003 -0.002
(0.005) (0.009) (0.005)

Total monthly expense of the business (000's PKR) -0.001 -0.002 -0.001
(0.006) (0.010) (0.006)

Total monthly pro�t of the business (000's PKR) 0.006 0.009 0.005
(0.008) (0.013) (0.008)

Dummy: �nds it hard to save -0.014 -0.021 -0.014
(0.018) (0.032) (0.020)

Index: respondent opinions taken into account in household decisions 0.025 0.035 0.022
(0.019) (0.036) (0.021)

Dummy: faces pressure to share cash on hand -0.005 -0.008 -0.006
(0.020) (0.034) (0.021)

20



B.2 Automatic refusers

Index: respondent needs to ask permission for making decisions -0.025 -0.037 -0.023
(0.017) (0.031) (0.018)

Age (years) -0.000 -0.001 -0.000
(0.001) (0.001) (0.001)

Dummy: Respondent is currently married 0.001 0.004 0.003
(0.011) (0.018) (0.011)

Level of education -0.000 -0.001 -0.000
(0.003) (0.006) (0.004)

Dummy: Respondent can read and write -0.022 -0.045 -0.025
(0.030) (0.053) (0.032)

Number of children -0.008 -0.014 -0.008
(0.004)� (0.007)� (0.004)�

Head of the household 0.016 0.021 0.012
(0.027) (0.041) (0.025)

Neighbourhood effects yes yes yes

Observations 1801 1603 1801

This table provides an analysis of automatic refusals in Phase II by subject characteristics, after controlling
for neighborhood level effects. In each column, we show a regression of a subject automatically refusing the
product in any wave, on individual characteristics. Speci�cally, we show results from an OLS regression
with neighborhood dummies in column (1), a logit regression with neighbourhood �xed effects in column
(2) and a logit regression with neighbourhood random effects in column (3). For the random-effect logit,
we estimater = 0.57, with a 95% con�dence interval of[0.39, 0.73]. Standard errors are clustered at the
household level for the OLS regression. We use `*' to denote con�dence at the 90% level.
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In Table 3, we show average take-up frequencies for all six combinations of lumpsum payment

timing and net balance, for both phases. In Table A4, we repeat the analysis but exclude `au-

tomatic refusers', and �nd that take-up patterns do not change in an economically meaningful

way. Take-up is positive for all six contracts and responds to contractual terms: take-up is lower

when lumpsum is paid out later and higher when lumpsum amount is higher.

Table A4: Average take-up by contract terms, excluding automatic refusers

Lumpsum amount
4500 5000 5500

Phase 1 Lumpsum paid in
Week 1 12.8% 43.1% 64.2%
Week 6 4.3% 6.8% 17.6%

Lumpsum amount
3200 3500 3800

Phase 2 Lumpsum paid in
Week 1 20.0% 41.9% 57.0%
Week 8 7.2% 14.6% 19.3%

This table shows the average take-up rates by contractual terms (lumpsum value and timing). Weekly
instalments were PKR 1000 in Phase 1 and PKR 500 in Phase 2. `Automatic refusers' refers to respondents
who declined the contract even before knowing the contractual terms on offer.
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C Robustness checks

C.1 Understanding of the product

In both Phase 1 and Phase 2 of our �eld experiments, we collected extensive data on respondents'

understanding of the basic concept and structure of our micro�nance product.

C.1.1 Familiarity with savings committees ( i.e. ROSCAs)

We begin by summarising respondents' familiarity with the concept of a savings committee. As

the following two tables show, familiarity with the concept of a savings committee was extremely

high, in both Phase 1 and Phase 2 (i.e. above 90% in both phases).

Table A5: Phase 1: Are you familiar with the concept of a savings committee?

Number Percentage
Yes: 760 96.3%
No: 29 3.7%

Table A6: Phase 2: Are you familiar with the concept of a savings committee?

Number Percentage
Yes: 2210 91.5%
No: 206 8.5%

In both phases, we asked for experience of direct participation in a committee. The following

two tables show that about half of our Phase 1 sample had participated, and about a quarter of

our Phase 2 sample. (This difference, of course, is consistent with the different sampling schemes

used; as discussed in the paper, the Phase 1 sample focussed on microenterprise owners.)
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C.1 Understanding of the product

Table A7: Phase 1: Have you ever participated in any committee?

Number Percentage
Yes: 404 51.2%
No: 385 48.8%

Table A8: Phase 2: Have you ever participated in any committee?

Number Percentage
Yes: 640 26.5%
No: 1776 73.5%

From these four tables, we conclude that (i) the vast majority of the respondents were familiar

with the concept of a savings committee, and (ii) a substantial share had participated in one.

These results provide initial reassurance that respondents understood our product – given that it

was closely based on the structure of a savings committee (and, indeed, explained to respondents

by drawing a direct analogy to the committee structure).

C.1.2 Reasons for refusal

Further support for this conclusion comes from direct questions about the reasons for product

refusal. The following three tables show the reasons given, in each of the three rounds of Phase

1, for refusing the offered product.

Table A9: Phase 1: Reasons given for refusing (Round 1: 314 rejected; 192 provided reasons)

Number Percentage
`I do not understand how the product works': 6 3.1%
`I cannot obtain the money each week to pay': 157 81.8%

Other: 29 15.1%
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C.1 Understanding of the product

Table A10: Phase 1: Reasons given for refusing (Round 2: 332 rejected; 211 provided reasons)

Number Percentage
`I do not understand how the product works': 4 1.9%
`I cannot obtain the money each week to pay': 185 87.7%

Other: 22 10.4%

Table A11: Phase 1: Reasons given for refusing (Round 3: 308 rejected; 165 provided reasons)

Number Percentage
`I do not understand how the product works': 2 1.2%
`I cannot obtain the money each week to pay': 149 90.3%

Other: 14 8.5%

These tables show that, in each round, a negligible proportion of respondents complained that

they did not understand how the product works. (This question was optional – and, of course,

many respondents declined to provide a reason. However, if misunderstanding truly was an

important reason, we would expect many more respondents to have complained of it.)

In Phase 2, we observed a similar pattern: that is, the vast majority of respondents who provided

reasons for refusal indicated that this was due to not having regular access to money (about

75% in each round). In Phase 2, product misunderstanding was not offered as an explicit option

(given that it was reported so rarely in Phase 1); respondents had the option to report this in the

`other' category, but not a single respondent did so.

C.1.3 Tests of understanding

In Phase 1, we also asked two questions explicitly on product understanding, at the endline

survey. It is worth noting that our conclusions here are likely to be biased againstrespondents

understanding the product, because these questions were asked approximately six months after

the product was initially explained (and at least six weeks after the �nal take-up decision had

been elicited). Nonetheless, we �nd strong evidence of understanding here, too.

First, we described a hypothetical contract, and asked respondents a `right/wrong' question on

when they would be paid. We found that:

• 315 of 363 (that is, 86.8%) answeredcorrectly;

• 32 of 363 (that is, 8.8%) answered incorrectly;

• 16 of 363 (that is, 4.4%) refused to answer.
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C.2 Planned and actual spending

Second, we asked people whether they agreed with the simple statement: `I understand how the

new contracts work'. We found that:

• 68 of 363 (that is, 18.7%)disagreed(or strongly disagreed);

• 69 of 363 (that is, 19.0%) wereneutral;

• 226 of 363 (that is, 62.2%)agreed(or strongly agreed).

We interpret both of these results as showing strong evidence that most respondents understood

the product at the time of their decisions. As further support for this conclusion, we then regress

each of these outcomes (that is, a dummy for answering the quiz correctly and a dummy for

agreeing with the statement of understanding) on three measures of mental acuity: a dummy for

the respondent being literate, a dummy for getting a numeracy question right, and a digitspan

score. In each case, we �nd that the coef�cients are small – and in none of the cases is the

correlation signi�cant.

C.2 Planned and actual spending

Finally, we can compare the way that the respondents reported at baseline that they would spend

a hypothetical lump sum, and compare this to same pattern for respondents' reports of actual

spending of the lump sums received through the product (at endline). If it were the case that

respondents adopted our product without understanding its basic operation, one might expect

these two patterns to differ substantially; instead, they are remarkably similar.

Figure A1: Phase 2: Planned spending of the lump sum
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C.2 Planned and actual spending

Figure A2: Phase 2: Actual spending of the lump sum
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C.3 Additional analysis on dynamics

C.3 Additional analysis on dynamics

C.3.1 Disaggregating by wave

In this section, we provide additional analysis on take-up dynamics. In the original Figure A3,

we show (on the far left) take-up rates for the basic contract (that is, the product with neither

the `�ex'/`sunk' variation nor the `self reminder' / `family reminder' variation); the �gure then

shows take-up rates for each of the eight possible contractual add-ons. Error bars show 90%

and 95% con�dence intervals on the difference in take-up relative to the basic contract. Panel

A of Figure A3 (at the top) shows these results for credit contracts (that is, contracts where the

lumpsum is offered to be paid in the �rst period); Panel B (at the bottom) shows the results for

savings contracts (where the lumpsum is to be paid in the �nal period).

Figure A4 then disaggregates Panel A of Figure A3 by experiment wave; that is, it repeats the

credit analysis, splitting the same into wave 1, wave 2 and wave 3. Figure A5 shows the same dis-

aggregating for savings (that is, Panel B of Figure A3). While there is (inevitably) some variation

in take-up patterns between waves – and, of course, a noticeable widening of the con�dence bars

due to the reduction in power – the graphs show that the general patterns observed in the pooled

data are re�ected in each of the three waves separately. As an additional test of relevance of wave

effects, we re-estimate the main analysis with wave �xed effects. Coef�cients across models with

and without wave �xed effects are remarkably similar ( p � valueof difference = 0.967).
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C.3 Additional analysis on dynamics

Figure A3: Average take-up by behavioral variations

panel a : credit contracts

panel b : saving contracts

This �gure shows the average take-up for the basic product (that is, the product with neither the `�ex'/`sunk'
variation nor the `self'/`family' variation), and take-up for each of the eight possible variations. Error bars
show 90% and 95% con�dence intervals on the difference in take-up to the basic contract. Stars indicate a
signi�cant difference from take-up of the basic contract; that is, we reject a null hypothesis of equal take-up
rates for the `sunk' variation and for the `sunk and family reminder' variation, each at the 5% signi�cance
level.
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