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Abstract

Data on income and expenditure is often of low quality and does not capture the volatile

and irregular nature of cash flows of poor households. This paper reports on an exper-

iment in which the members of microcredit groups were, through random assignment,

offered ’financial diaries’ to keep a record of their daily cash flows for over a year. One

of the objectives of the experiment was to analyse whether keeping track of income and

expenditures changes financial behavior and outcomes, which could reduce the validity

of diaries as a measurement instrument. We find no evidence on outcomes such as food

consumption, income, assets, numeracy skills, or loan repayment. The only difference

found is on savings, but this is unlikely to represent any impact the diaries may have

had, as it does not exceed the amount provided as an incentive to the respondent.

Keywords: Household income, household expenditure, measurement error, financial

diaries, Hawthorne effect

1. Introduction

The day-to-day cash flows among poor households in general, and microentrepreneurs

in particular, tend to be highly temporally variable, an aspect often not captured by

one-time recall household surveys eliciting household income or expenditures. An-

other measurement problem with standard recall data on income and expenditure, apart

1Some of the data in this paper were collected as part of a research project that was supported financially
by the Independent Evaluation Unit of the KfW Development Bank. George Rugaba and Praise Asiimwe
provided excellent research assistance.
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from not capturing their temporal volatility, is that such data is typically subject to re-

call error. In particular, household consumption expenditure, and especially household

income, are typically underreported, with the error being relatively larger at lower in-

comes (Azzarri et al., 2010; Hoderlein and Winter, 2007). Such differential measure-

ment error2 potentially generates substantial biases in impact evaluations of develop-

ment interventions or technologies (Gutknecht, 2011; Millimet, 2011).

Some researchers have therefore been recording individuals’ or households’ cash

flows with a high frequency for prolonged periods of time to get a more insightful pic-

ture of their financial lives and/or income and profits. More intensive measurement

techniques such as the financial diaries-type approach may also result in data that is

not (or to a lesser extent) subject to differential measurement error (and could therefore

potentially serve as validation data for standard recall data). Perhaps the most well-

known example is the series of financial diaries studies in South Africa, Bangladesh

and India reported in (Collins et al., 2009), along with those in the US (Hannagan and

Morduch, 2015). The approach we took in this study was to have respondents record

their own cash inflows and outflows3 in cashbooks designed specifically for this pur-

pose; example entries are depicted in Appendix A. This approach is similar to Kamath

and Ramanathan (2015), who in Ramanagaram (India) also asked (ninety) respondents

to record their cash flows themselves. We follow their procedure of having participants

children write the diary if they are illiterate or unable to write. For this approach to

data collection, it is still largely unknown whether having individuals track their cash

flows - or having an enumerator track them - alters financial behavior and outcomes.

Such behavioral responses would potentially jeopardize the validity of such diaries as a

measurement instrument, and could reduce or offset any accuracy gains over standard,

recall-based approaches. The book ”Portfolios of the poor” by Collins et al. (2009), in

2In contrast to non-differential, or classical, measurement error, which is statistically independent of the

’true’ variable itself, and of the covariates. For instance, in ordinary least squares (OLS) regressions, non-

differential measurement error in the outcome variable does not generate bias, but only inflates standard

errors.
3Virtually all respondents recorded their personal (rather than their and their spouses’ or their house-

holds’) cash flows.
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which 300 individuals from 3 countries are interviewed on a biweekly basis for over a

year (i.e. a slightly different approach than ours), notes:

”There is [...] doubt as to whether participating in the diaries changed the behaviour of

some respondents. In some cases it may have done so. [...] However, without a differ-

ent type of study design, it is difficult to tease out exactly how much of an influence we

might have had.” (pp. 209-210)

This could happen through various mechanisms. First, being interviewed on a bi-

weekly basis for over a year (as in the case of (Collins et al., 2009)), or keeping record

of one’s cash flows in a cashbook for such a period of time (as in the current study),

may increase financial awareness, perhaps reducing temptation expenditures, saving

some business costs, or changing business strategies more generally. Second, being

repeatedly interviewed or keeping track of one’s financial data could alter people’s ef-

fort levels, in the sense of observer or Hawthorne effects. Third, in the case of our

study, some participants write the names of people who owe them money for buying

their goods on credit in the book and write a ‘check’ sign when the money has been

repaid. This may help those using the cashbooks to keep track of their lending rela-

tionships and get repaid more, or lend differently, then they would without the use of

the cashbook.

Disentangling changes in response behavior (e.g., reported food consumption) from

changes in the underlying behavior (say, actual food consumption) is difficult. In a re-

view of the literature on the measurement of consumption expenditures, Crossley and

Winter (2013) identified only two studies, both from the U.K., that investigate effects

of budget surveys on behavior and outcomes. First, Kemsley et al. (1980) report on

a small scale experiment on a subsample of the U.K. Family Expenditure Survey, in

which household members aged over 15 were asked to keep a diary of their expenses.

Limiting the diary to a single topic (food) led to a 14% increase in recorded food con-

sumption. In earlier experiments, they found that making a payment to record-keepers

improved the response rate substantially, with the response rate increasing in the pay-

ment. Second, McKenzie (1983) concludes that there is no evidence that keeping a
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diary affects telephone usage (when comparing diary records to metered usage). Of

course, the latter result does not necessarily generalize to other categories of expendi-

tures. In Papua New Guinea, Gibson (1999) found higher mean total expenditure per

capita (especially for food expenditure) using a diary than when a recall survey was

used. In a randomized experiment by Beegle et al. (2012) involving 4000 households

in Tanzania, recall modules also report lower consumption than a personal diary, with

the gap being larger among poorer households.

Whereas the aforementioned studies looked at expenditure diaries, De Mel et al.

(2009) randomly handed microenterprises in Sri Lanka ledger books to record business

revenues and profits. They found that the use of diaries led to significantly higher busi-

ness expenses and to higher revenues of similar magnitudes (hence having no effects on

profits), suggesting that standard recall surveys lead firms to under-report both revenue

and expenses. Two related studies, though not pertaining to self-recording of income

or expenses, are also worth mentioning. Zwane et al. (2011) found that being inter-

viewed repeatedly in RCT studies increased the use of water treatment products and

take-up of medical insurance (and thereby affected treatment effect estimates of those

products and services), but did not have an effect on borrowing behavior. In Cross-

ley et al. (2016), Dutch households that responded to a detailed online questionnaire

on their needs in retirement reduced their non-housing saving rate by 3.5 percentage

points, from a base of 1.5% percent.

This study contributes to this literature on the measurement of development out-

comes. Our overall findings are reassuring for financial diary-type approaches to the

measurement of cash flows, and can be summarized in one sentence: no evidence that

diaries affect financial outcomes has been found.

The lack of effects detected in this study of diary-logging on financial outcomes,

leaves the possibility open that diary studies may be a way to obtain more credible

cash flow measurements (than standard recall). There have been other approaches to

measuring development outcomes, with varying success. An alternative approach to

measuring microenterprise profits, which are a a main source of income for the sub-

stantial share of self-employed people in many developing countries, was attempted by

De Mel et al. (2016) in Sri Lanka. They used radio frequency identification (RFID) tags
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as a means of objectively measuring stock levels and stock flow in small retail firms,

but found that RFID was difficult to use and time-consuming for the business owners,

and that they performed very poorly for most products sold by microenterprises. Yet

another approach is being piloted by Carletto (2013), who conducted a randomized

experiment comparing standard recall with enumerator visits twice a week (which he

consider a gold standard) and telephone calls twice a week (which would be a middle-

of-the-road approach). Although Carletto (2013) measures a different outcome than

we do that paper focuses on crop output measurement their approach is applicable

to other outcome measures. The question then remains whether being interviewed re-

peatedly over the telephone affects an individuals and a households effort levels and

economic and financial outcomes. Although their outcome is different than ours (crop

output measurement), their approach applicable to other outcome measures as well.

The question then remains whether being interviewed repeatedly by telephone affects

individual’s and household’s effort levels and economic and financial outcomes.

The rest of this paper is organized as follows. Section 2 describes the experimental

design and the data. Section 3 describes the econometric approach, Section 4 reports

the results and Section 5 discusses and interprets the results and offers recommenda-

tions for further research.

2. Data and design

To test the null hypothesis that the use of cashbooks has no effect on financial and

behavioral outcomes, a clustered randomized encouragement design study was carried

out.4 We collaborated with a major microfinance institution in Uganda in order to

sample microcredit borrowing groups for an unrelated research project on microcredit

impacts. Specifically, three types of groups (i.e. clusters) were interviewed during the

baseline study from September 2013 until March 2014:

4When the study was initiated, only a dozen RCTs had been registered at the American Economic As-

sociation’s (AEA) RCT registry - the current study was not among them. We recognize the value of public

pre-registration of RCTs and hope future, larger-scale pre-registered RCTs will aim to replicate our study

design.
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• Village Groups: individuals who have a ’Village Group Loan’, a non-collateralized

loan product with joint liability5 from the microfinance institution. These groups

have 10+ members.

• Applicant Village Groups: these individuals have formed a group and have ap-

plied for their first Village Group Loan, but have not yet received their loan at

the time of the baseline survey.

• Small Groups: these individuals have a ’Small Group Loan’, another loan prod-

uct from the same microfinance institution. Some of the larger loans for this loan

type are collateralized. The group size varies between 5-10 members.

Within each of the three group types, the groups were alternately assigned to either

treatment (T) or control (C) based on the order of being interviewed. Within each group

type, the alternating sequence starts with a treated group as follows:

• Village Loan Groups: T,T,C,C,T,T,C,C,T,T,C,C,T,T.

• Applicant Village Loan Groups: T,T,C,C,T,T,C,C,T,T,C,C,T,T.

• Small Groups: T,C,T,C,T,C,T,C,T,C,T,C.

The members of groups (i.e. clusters) assigned to treatment (22 groups, n=237)

were offered a cashbook free of cost, while members of groups assigned to control

were not (18 groups, n=119). Since the groups were initially interviewed as part of a

research project whose primary goal was not the current experiment, the order in which

they were interviewed is statistically independent of treatment assignment - hence a

cluster randomized encouragement design.

For the purpose of this research, this sampling strategy has several advantages,

along with some disadvantages. A first, practical advantage is that the disbursement

5Each member receives his or her own loan, and has to repay it individually. Joint liability means that

if one member is late on repayment or refuses to repay the loan, the other members have to make up for it

(possibly after a grace period), or the lender can withdraw from their compulsory savings that are part of the

repayment installments.
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of the diaries, the training of their usage, and the tracking compliance of individuals

is made less costly and time-consuming by the fact that they meet regularly in groups

for repayment (at least monthly), at least in the first months following their loan dis-

bursement (the loan cycle). A second advantage is that virtually all of these borrowers

are micro-entrepreneurs - that is, they have a business of some sort which is generating

income. This is the type of respondent for whom it is hardest to obtain accurate income

and expenditure figures through standard one-time recall surveys, and it is also the type

of individual for whom the book is likely to be of most use. Borrowers taking collater-

alized individual (that is non-group) loans are typically the ones with larger businesses,

and many will already use their own cashbooks. A downside of this sampling strategy

is that for some of the results we obtain, care should be taken with extrapolation to

the general (non-group borrowing) population. In order to save on costs and eliminate

enumerator bias, we worked with one (very experienced) enumerator to visit all house-

holds on monthly basis to encourage continued (proper) use of the books. Participants

who were offered diaries were trained in using them: a filled-in example was provided

and the monthly visits were also used to see if participants had difficulty using the di-

aries for their intended purpose. Since groups assigned to control did not have access

to the cashbooks, spillover effects from treated to control groups are not an issue.

The size of the borrowing groups (i.e., the cluster size) varied between 5 and 24

individuals (average: 11.41). Of the 204 individuals offered a book at baseline (i.e.,

the first wave), 137 (67 %) still used them 13 months later, when the experiment ended

with a follow-up survey (i.e., the second wave). Twelve individuals (5.9 % of those

offered) rejected the offer of treatment (either because they had no time to use the book

or no interest in it), and 55 (27% of those offered) started using the book but stopped at

some point before the follow-up survey took place - most of them within 6 months of

book receipt. Figure 1 depicts the sampling scheme and treatment compliance. A small

monetary incentive was offered 4 months (UgSh. 25,0006), 8 months (UgSh. 30,000),

and 12 months (UgSh. 35,000) into the experiment to those who were using the books

(after receiving the first incentive, respondents were told they would receive further

61 USD ≈ 3000 UgSh as of 08/07/2016.
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incentives 4 and 8 months later). These one-off amounts, although small, may have

affected some of the estimated treatment effects; more on this in the Results Section.

When given the first incentive (4 months after being offered the book), respondents

were informed of the next incentive 4 months later; this process was repeated upon

being given the second incentive. Figure 1 depicts the sampling scheme and treatment

compliance. The follow-up survey (i.e., the second wave) was conducted 13 months

after the baseline survey. Not included in the figure are individuals who we only man-

aged to interview in the first wave, and not in the second wave. Such attrition is very

low in this study: in the second round we only failed to re-interview 4 respondents (4

assigned to treatment and 1 to control, from 4 different borrowing groups).

Figure 1: Sampling scheme and treatment compliance.

Full sample

40 groups

n=314

Not offered

18 groups

n=110

Offered

22 groups

n=204

Not taken up

n=12

Taken up

n=192

Terminators

n=55

Used untill endline

n=137

The outcomes elicited at baseline and follow-up are:

• ’Current personal savings’: Personal savings (in 1000’s UgSh) the respondent

has at the time of interview. Given concern for underreporting due to the sensitive
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nature of personal savings, we also asked:

• ’Ability to save’, which is the answer to the question: ’How much money do you

think your entire household would realistically be able to have accumulated in

savings 30 days from now (in 1000’s UgSh)?’

• A ’Food consumption index’: A food frequency questionnaire (FFQ) was admin-

istered to infer the frequency of intake of a range of 20 food categories (see Ap-

pendix B). A continuously distributed food consumption index was constructed

from these consumption frequencies using polychoric principal component anal-

ysis (PCA) (Kolenikov and Angeles, 2009). By assuming that the first principal

component represents food intake quantity and quality, we expect this index to

be monotonically increasing in total food expenditure.7

• Self-reported repayment delays. The answer (yes/no) to the question ’Have you

ever repaid too late (i.e. later than agreed beforehand) or not at all for this loan?’

for the largest loan the household has outstanding.

• Wealth index. From counts of household assets (bicycle, radio, tv, etc.), livestock

counts (poultry, goats) and categorical indicators of housing conditions (roofing,

type of water supply), a wealth index was constructed, again using polychoric

PCA. The full list of assets is reported in Appendix B.

• Personal income. Answer to the question ”What is on average your personal

monthly income?”.

Many respondents will find the ’current personal savings’ question rather sensitive,

and indeed we have many missing values for this variable. The ’ability to save’ variable

asks for the household-level ability to accumulate savings. Whereas there may be

some measurement error in the ’ability to save’ variable due to respondents’ not being

able to accurately assess the savings capacity of other household members, there is no

7We did not elicit food expenditures in the baseline and follow-up survey, the measurement error in such

a variable being one of the raisons d’être behind the initiation of the current study in the first place.
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reason to expect that this error would be statistically dependent on treatment status, as

respondents use the diaries for their personal cash flows.

For the food consumption index, it is important to note that this variable is not based

on consumption expenditures (which are recorded by the respondent in the diaries).

Rather, the index is constructed from the intake frequency of consumption of a range

of food categories (see Appendix B for the food categories).

One outcome variables was only observed at the follow-up survey:

• Numeracy score: the sum of correct answers to a quiz with 30 numeracy ques-

tions for which the respondent has 5 minutes to answer (see Appendix B).

We also observed a range of other variables at baseline and at follow-up. These

include the standard demographics (gender, age, household size, religion of the partic-

ipant, and whether the respondent is the head of the household), as well as variables

more specific to the current study, such as an indicator for the participant being a mem-

ber of a saving group (a ROSCA, Rotating Savings and Credit Association), numeracy

and financial literacy scores, and an indicator variable for adverse economic shocks (for

details on the construction of these variables, see appendix B). The control variables

also include indicators for the type of group loan: Small group loan (5-9 members),

Village Group loan (10+ members), or first-time applicant groups for Village Group

loans. In addition, respondents were asked at baseline whether they already (i.e., prior

to the experiment) kept track of either their cash inflows or out-flows (or both). Since

outcomes such as food consumption may be subject to seasonality even in (peri-)urban

areas, indicator variables for the calendar month of the baseline interview are included

(but only needed for the baseline month, as follow-up interviews took place 13 months

after the baseline interview). Food consumption may also be affected by the composi-

tion of a household, so the number of children in a household aged 14 or younger was

also recorded. All of the aforementioned variables serve primarily to check for balance

at baseline, i.e. to gauge if the randomization was successful in generating balanced

treatment and control groups. Controlling for (all or some) of these variables in the

estimations of the treatment effect is not necessary if treatment and control groups are

balanced. Even if there are some imbalances (which is to be expected), controlling may
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not be preferred, as it will lead to arbitrary misspecifications and data mining (Mutz and

Pemantle, 2011), and including a variable that may be affected by the treatment status

risks the introduction of post-treatment bias.8

3. Econometric approach

We estimate the intention-to-treat (ITT) effect: the average effect (on an outcome)

of being offered a cashbook for all the households in the borrowing groups assigned to

treatment compared to all the households in the control borrowing groups, irrespective

of whether the household actually took up the treatment offer. The pooled difference-

in-difference (DID) estimation (e.g. (Angrist and Pischke, 2009)) takes the form

yijt = αij + γtreatedj + δpostt + βDID(treatedj · postt)jt + εijt (1)

where yijt is an outcome variable for individual i in group j at survey round t

(t = 0 for baseline, t = 1 for follow-up), αij are respondent fixed effects, treatedj

is an indicator for the group being assigned to treatment, postt is an indicator variable

for the follow-up survey, and εijt is an idiosyncratic error term. The coefficient βDID

is the difference-in-difference estimator of the ITT effect.

The randomization checks showed most (but not all) variables were unbalanced at

baseline. With the number of covariates being checked, this is not surprising. One

may, however, wish to control for gender, which is unbalanced at baseline (for rea-

sons we explain in the Results Section). Therefore we also report estimates where any

time-invariant unobserved heterogeneity at the respondent level (e.g., gender, calendar

month of baseline interview) is taken out through first-differencing:

∆yij = α+ βFDtreatedj + ∆εij (2)

8Post-treatment bias in the sense that some causal pathways from treatment status to outcome are condi-

tioned out (Angrist and Pischke, 2009).
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4. Results

Table 1: Summary statistics for the outcomes and other variables at baseline.

Variable N Mean SD Treatment avg Control avg Difference (t-value)b

Outcomes

Current personal savings (1000s UgSh.)a 234 29.70 56.79 19.91 26.16 1.05

Ability to save (1000s UgSh.)a 209 31.90 30.16 0.03 0.19 0.81

Food cons. index 314 0.09 0.96 0.03 0.19 1.47

Late repayment on loan 195 0.21 0.40 0.22 0.17 0.90

log(personal income) 257 12.56 0.82 12.54 12.59 0.38

Wealth index 314 0.78 0.42 0.83 0.67 -0.04

Covariates

Female (=1) 314 0.78 0.42 0.83 0.67 3.39***

Head of household (=1) 314 0.52 0.50 0.48 0.59 1.75*

Age in years 314 37.55 10.66 37.27 38.12 0.68

Household size 314 5.54 3.066 5.40 5.78 1.04

Nr. of children in household 314 2.63 2.13 2.56 2.77 0.84

Completed primary educ. 314 0.32 0.47 0.31 0.32 0.28

Compl. secondary educ. 314 0.25 0.43 0.31 0.32 1.71*

Compl. tertiary educ. 314 0.05 0.22 0.33 0.44 0.22

Muslim (=1) 314 0.22 0.41 0.21 0.24 0.62

Financial literacy score 314 6.41 2.49 6.40 6.44 0.14

Applicant Village Group 314 0.40 0.49 0.39 0.396 0.09

Non-Applicant Village Group 314 0.43 0.50 0.37 0.45 1.38

Small Group 314 0.16 0.37 0.21 0.14 1.67*

Member of ROSCA (=1) 314 0.74 0.44 0.71 0.80 1.78*

Shock took place (=1) 314 0.54 0.50 0.59 0.44 2.54**

Stable 314 0.33 0.47 0.36 0.32 0.75

Unstable 314 0.55 0.50 0.514 0.58 1.05

Very unstable 314 0.09 0.29 0.09 0.09 0.09

Recorded income 314 0.17 0.38 0.18 0.15 0.58

Recorded expenses 314 0.01 0.11 0.02 0.00 1.47

Recorded both 314 0.22 0.42 0.21 0.23 0.44

No idea of cash flows 314 0.32 0.47 0.34 0.29 0.99

a A substantial share of respondents was not able to come up with (or did not want to give) an estimate of their savings and/or

capacity to save.
b * p<0.1, ** p<0.05, *** p<0.001.
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Table 2: Subjective evaluations of the diaries by the respondents ex-post.
Totally

disagree
Disagree

Agree nor

disagree
Agree

Totally

agree

The book has made me better in working with numbers. 0% 0% 2% 50% 48%

The book has given me a clearer picture of my cash flows and my business. 0% 0% 0% 50% 50%

Filling in the book took me a lot of time. 10% 17% 11% 42% 20%

Using the books was a waste of time. 12% 29% 7% 30% 22%

The book has helped me in recovering debts that other people have with

me and in having other people clear outstanding balances with me
1% 8% 6% 60% 25%

The book has helped me limit my consumption expenditure and helped

me to save more money.
1% 25% 11% 53% 10%

I will continue to use the book on my own from now, even now the

experiment has finished.
2% 25% 4% 61% 10%

Table 1 reports summary statistics on the key variables. Over 70% of the partici-

pants are female, as the group loans of many microfinance institutions target women in

particular. For most of the variablesand - importantly - for all the outcomes we study,

differences at baseline between the treatment and control groups at baseline are not

statistically significant. An exception is gender, which is easily explained by the ex-

perimental design9. There is also some imbalance between treated and controls in the

timing of the baseline survey (in which calendar month it took place), which can be

similarly explained by the randomization scheme.

As a first step in the analysis, we report the subjective evaluations of the financial

diaries (by those individuals who reported using them) in Table 2. The reported figures

are from the follow-up survey. While the answers to the first few evaluation questions

may be somewhat subject to social desirability bias, a majority of diary users reported

that the books improved their recovery of debts and increased their capacity to accumu-

late savings. The number reporting these positive effects was greater than those who

felt the diaries were a waste of time

9The higher number of females treated is explained by the following facts: (i) that more Village groups

were sampled (which consisted mostly of females), (ii) for (Applicant) Village Groups, the randomization

was T,T,C,C,T,T,... (T denoting assignment to treatment, C assignment to control), while for Small Groups

the randomization was T,C,T,..., and (iii) the final number of Village Groups sampled was even and the final

number of Small Groups sampled was odd.
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To show the effects of the diaries in a more rigorous fashion, we report fixed effects

estimates in Table 3. These correspond to the ITT effect, or the average effect of having

access to the diaries (from specification 1). Table 4 reports the estimates in first differ-

ences (specification 2). The only statistically significant ITT effect we find is for the

ability to save, with the point estimate of the ITT effect for the ability to save amounting

to 3.2% of median household income. However, actual, current savings are not affected

(to a statistically significant degree). We address the issue of multiple inference in two

ways. First, we run seemingly unrelated regressions to test for the joint significance

of the ITT coefficient across outcomes. The joint p-value, reported on the bottom of

Table 3 and 4, does not reach statistical significance. Second, to control the Family-

Wise Error Rate (FWER), the p-value would need to be below a Bonferroni-corrected

level. Using Bonferroni corrections adjusted for the average correlation between the

outcomes (ρ = 0.150 in our setting for the six continuously distributed outcomes) fol-

lowing (Sankoh et al., 1997), the corrected p-value would need to be below 0.0191 for

a single-hypothesis testing level of α = 0.1, below 0.0096 for α = 0.05, and below

0.0019 for α = 0.01. Using this criterion with a significance level of 5%, only the ITT

effect for the ability to save retains statistical significance.

The statistically significant ITT effect estimate for the ability to save outcome may

be due in part to the incentives we offered book users. The median value of the abil-

ity to save variable is UgSh. 20,000. Suppose, in the extreme case, that individuals

accumulate these incentive payments, then these cumulative savings of Sh. 60,00010

would be able more than able to explain the estimated treatment effect. A more likely

scenario is that only the last incentive, received one month before the follow-up study,

affects the response to the ability to save question. The last incentive of UgSh. 35,0000

exceeds the median value of the ability to save variable by UgSh. 15,000, and could

thus in itself explain the statistical significance of the ITT estimate. It is also possible

that any effect on the ability to save reflects an increase in perceptions rather than an

actual increase in savings capacity. In other words, it is possible that due to the diaries,

10A rough estimate of 25,000 + 30,000 + 35,000 diluted by 2
3

, the fraction of individuals in assigned-to-

treatment group using the books until the endline survey.
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the treated respondents become more aware of their capacity to save, without an actual

increase in ability to accumulate savings. In sum, we find no effect of the diaries on

financial outcomes, and for the single effect which retains statistical significance, we

can advance several plausible scenarios in which the measured effect does not represent

the actual impact of the diaries.

Table 3: ITT estimates from fixed effects estimation (FE).

Outcome ITT estimate(1) p-value Observations

Current personal savings 17.001 (9.200) 0.065 467

Ability to save (1000s of UgSh.) 21.283 (5.702) 0.000 325

Food cons. index 0.262 (0.157) 0.096 626

Self-reported late repayment on loan(2) -0.037 (0.093) 0.690 411

Wealth index -0.179 (0.124) 0.150 565

log(Monthly personal income) 0.110 (0.126) 0.383 487

Numeracy quiz score(3) 0.207 (0.606) 0.366 313

Joint test (p-value) 0.427

(1)

Robust standard errors in parentheses.

(2) Observations for individuals who were loan applicants at baseline are excluded from this

estimation (i.e., the members of Applicant Village Groups). As they did not have a loan at

baseline, they could not be too late with repayment at baseline.

(3) Since only follow-up data are available for this outcome, results from a simple t-test are

reported.
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Table 4: ITT estimates from estimation in first differences (FD).

Outcome ITT estimate1 p-value Observations

Current personal savings 14.968 (8.396) 0.076 232

Ability to save (1000s of UgSh.) 26.355 (7.307) 0.000 117

Food cons. index 0.256 (0.158) 0.107 313

Self-reported late repayment on loan(1) -0.074 (0.110) 0.499 134

Wealth index -0.142 (0.126) 0.263 253

log(Monthly personal income) -0.153 (0.317) 0.630 235

Joint test (p-value) 0.830

(1)

Robust standard errors in parentheses.

(2) Since only follow-up data are available for this outcome, results from a linear regression

with control variables using the follow-up data are reported.

5. Discussion

This study analyzed an experiment involving the distribution of financial diaries

and training respondents to use them. The aim was to see if keeping record of one’s

cash flows affects behavior and outcomes, which would undermine the validity of such

diaries as a measurement tool. The main message of this paper is reassuring in that

regard: we do not find evidence that individuals ’treated’ with a free financial diary

changed their behavior in significant ways.

The lack of effects found in this study do not imply that the issue is settled. Larger

samples may be able detect statistically significant effects of diaries usage. For in-

stance, for the food consumption index (the outcome variable with the lowest number

of missing values in our study), the power to detect differences post-treatment between

the treated and control groups at the 5% significane level is only 0.1354 (note that we

conducted diff-in-diff estimations). The sample size needed to detect a post-treatment

difference at the 5% level would be nfollow−up = 1574. In addition, for more conclu-

sive evidence, measures that are less noisy and do not rely on respondent recall would

be needed.
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Appendix A: Excerpts from financial diaries.

Figure 2: Excerpt of the left page (income) of a financial diary.

20



Figure 3: Excerpt of the left page (expenses) of a financial diary.
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Appendix B: The construction of the food consumption index and the numeracy

and financial literacy score

Food consumption index

The food frequency questionnaire used in the construction of the food consumption

index is listed hereunder.

[ENUMERATOR: For each item, record the number of days the food was eaten

PER WEEK]

For each food group, these are the answer options:

- never

- once

- twice

- 3 - 5 times

- almost every day

- not last week, but during last month

The food groups are:

(1) Maize/Millet/Sorghum/Ugali/Pocho, (2) Rice, (3) Wheat flour/bread/chappati/rolex,

(4) Cassava (sweet potato), (5) Irish potato, (6) Matooke, (7) Pork, (8) Chicken/duck,

(9) Beef, (10) Mutton/lamb/goat, (11) Fish, (12) Dairy products, (13) Beans or peas

or lentils, (14) Vegetables (any), (15) Insects (any), (16) Sugar, (17) Salt, (18) Coffee,

(18) Tea, (20) Soda.

Numeracy score

Basic numeracy skills were elicited by the following four questions:

• What is 25+17?

• What is 49-23?

• What is 12*4?
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• What is 56:7?

Financial literacy score

The following five questions were posed to elicit financial literacy levels, slightly

adapted from Bandiera et al. (2010):

• What is 20% out of 3000 UgSh?

• If you could save UGX5,000 per month, how many months would you need to

save to get UGX30,000?

• If you needed UGX180,000, how much would you need to save per month (in

UgSh) to have the money within one year (12 months)?

• Assume that you saw a radio of the same model on sale in two different shops.

The initial retail price was UGX 20,000. One shop offers a discount of UGX

1,500, while the other one offers a 10% discount. Which one is a better bargain?

- Discount of 10% on 20,000

- Discount of UgSh 1,500

- They are equally good

- Don’t know

• Suppose you have deposited UGX 100,000 in the bank for an interest of UGX

10,000 per year. If you withdraw all the money after 3 years, how much will you

get?

The financial literacy score was constructed as the sum of correct answers to the nine

five answers plus 1 if the number of commercial banks and microcredit institutions

known to the respondent (‘Please mention as many names of banks in Uganda as possi-

ble’) was higher than the average number for all respondents, which was 6.33 financial

institutions.
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Wealth index

This index is constructed from:

• counts of the following assets and livestock types: chairs, tables, beds, sofas,

mirrors, watches, kerosene stoves, gas stoves, televisions, radios, mobile phones,

generators, solar panels, light bulbs, bicycles, motorcycles, cars, refrigerators,

chicken, goats.

• housing indicator variables: roofing (= 1 if roof has tiles, = 0 otherwise), water

(= 1 if water is piped, = 0 otherwise).

Numeracy score

You have 5 minutes to answer as many of the following calculation questions as

possible. I will be keeping time with a stopwatch. Fill in the answer in the blank be-

hind each question on the paper. Your answer needs to be readable. You will receive

Sh. 200 for each question that you answer correctly. You are free to decide how much

time you spend on each question, but you cannot change your answers after the 6 min-

utes are over. 4 minutes after the start of the quiz, I will remind you that 2 minutes are

left. No electronic or other devices are allowed to be used; only the paper provided to

you and the pen. You cannot be helped by anyone during the quiz. Help from other

people in any form will invalidate your results, in which case we cannot pay you out. If

you are running a business and a customer enters your business, we will take the paper

and stop the time, so that you can help the customer and continue the quiz after the

customer has left.

0 + 12 =

3 + 91 =

13 - 6 =

12 8 =

3 x 4 =

6 x 9 =

6 / 1 =
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8 / 2 =

11 + 7 +2 =

14 + 25 + 3 + 15 =

72 -23 =

89 14=

13 x 7 =

5 x 12 =

56 / 7 =

110 / 5 =

26 + 38 + 7 =

2 + 6 + 70+ 17 + 9 + 11 =

66 - 49 =

141 - 56 =

211 - 77 =

66 x 2 =

96 x 5 =

330 / 5 =

104 / 8 =

3 x 14.5 =

16 x 8.5 =

16 x 8.5 =

45 / 6 =
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Appendix C: Difference-in-difference bar graphs

Figure 4: Means of the current savings outcome for treated and controls at baseline and control, with 95%

confidence bars.

Figure 5: Means of the ability to save outcome for treated and controls at baseline and control, with 95%

confidence bars.
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Figure 6: Means of food consumption index for treated and controls at baseline and control, with 95%

confidence bars.

Figure 7: Means of the late repayment indicator for treated and controls at baseline and control, with 95%

confidence bars.

Figure 8: Means of the wealth index for treated and controls at baseline and control, with 95% confidence

bars.
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Figure 9: Means of the wealth index for treated and controls at baseline and control, with 95% confidence

bars.
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