


































This first-stage regression is therefore34:

V FCRn,t = λ2invHHnχt=2002 + λ3invHHnχt=2003 +

I∑
i=1

δiXi,n,t + θt + θn + en,t. (2)

The suffi cient assumptions for ensuring consistency refer to the error terms in the second-stage

(outcome yn,t) equations, and are given below:

Orthogonality Assumption:

εn,t, un,t ⊥ invHHn ∗ χt=2002|Xi,n,t, θt, θn

εn,t, un,t ⊥ invHHn ∗ χt=2003|Xi,n,t, θt, θn
.

(3)

In the discussion of impacts, we will primarily focus on significance of estimates α̂ in equations

(1), respectively, at the five-percent level, but also point out significance at the ten-percent level,

when those results are supported by multiple regressions.

Table 2 gives a sample of the first- and second-stage estimation results from the 2SLS procedure

on equations (2) and (1), respectively. The variables of greatest interest are italicized. We cluster

by village-year combination and report robust standard errors throughout the paper.

In the first stage estimates on the top of the table one can see that the instrument, inverse

village size, is strongly predictive of village fund credit in the years of the Million Baht Program,

but not otherwise. The z-statistics are 2.4 and 8.7 in 2002 and 2003, respectively. The magnitude

of the interacted instrument in 2002 of 464,000 is nearly 50 percent of the 950,000 (an accumulated

flow) that village funds claimed to have lent out on average. The higher coeffi cient of 853,700 in

2003 reflects the higher total household borrowing from village funds in 2003. So the coeffi cients

are both statistically significant and economically meaningful.

The second stage shows that total (i.e., from all sources) short-term credit increased in response

to village fund credit, since the α̂ estimate is 1.92.

34The corresponding equation for when lagged credit is used in the outcome equation is:

V FCRn,t−1 = λ2invHHt,nχt=2002 +

I∑
i=1

δiXi,n,t + θt + θn + en,t.
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3.2 Outlier Robustness

The data show a great deal of variability, and so the results can be very sensitive to a single or

handful of observations. For example, the vast majority of investments and loans are small, so that

one major investment or loan in the regressions can swamp all the activity happening at a smaller

scale.

We run several different regressions in order to deal with this problem.

• Our baseline instrumental variable regression is a standard two-stage fixed-effect least squares

regression omitting households in villages with greater than 250 households and fewer than

50 households. This excludes nine of 64 villages. In 2002, the two very small villages had

30 and 34 households, while the large villages had 268, 297, 305, 314, 400, 900, and 3194

households.

• The second regression includes outlier villages. It is identical to the baseline regression above

except that it uses all 64 villages.

• The third regression excludes outlier observations of the dependent variable. Specifically, we

drop the top and bottom one percent of non-zero values of the dependent variable. If one of

the endpoints of the distribution has a mass point greater than one percent, we do not drop

any observations from that end.

3.3 Heterogeneity of Impacts

In the theories that motivate our study, unobserved heterogeneity (i.e., ability, project size, perma-

nent income) is important and leads to heterogeneous impacts of exogenous shifts in intermediation

(see Kaboski and Townsend, forthcoming, and Gine and Townsend, 2003, Townsend and Ueda,

2006, for example). Also, impacts can be non-linear and time-varying. Moreover, GE impacts may

play a role, and so a precise policy-relevant interpretation of α is limited, and we will not assign

one. We view estimates of α as rough but nonetheless informative measures of an average linearized

impact of the program on village households, scaled into per baht of credit injected terms.

Still, we are interested in potentially observable heterogeneity in impacts. If women are indeed

more constrained, female headed households may be differentially impacted by the program. When

estimating the differential impacts of female-headed households, we use an additional interaction
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term of village fund credit with a dummy variable for female headed households:

yn,t = α1V FCRn,t + α2V FCRn,t ∗ χfemale,n + (4)
I∑
i=1

βiXi,n,t + φt + φn + un,t

where α̂2 is the differential impact of credit on female-headed households. Our second instrument

comes from letting the the impact of inverse village size vary by female headed households in the

first-stage.

We also looked at impacts based on two other potential proxies for the degree a household is

constrained: tercile of time-averaged income and land-ownership. Households with higher income

tend to borrow more (see Kaboski and Townsend, forthcoming), so we conjectured that they may

be less constrained by the availability of credit. Similarly, land is necessary to collateralize loans

(from commercial banks and also the BAAC), and so landowners may have been less constrained.

We found no evidence of differential impacts along either of these dimensions, however, and so we

do not report the results.35

3.4 Exogeneity of Village Size

Here we focus on evidence of whether inverse village size is plausibly exogenous during the program

years. We do so by introducing interactions of the inverse village size variable with the pre-program

years, i.e., invHHnχt=j for all j < 2002. We scale the coeffi cients by 1,000,000 to assist comparison

by putting them in terms of the transfer per household. We then run a series of F-tests to evaluate

the joint significance of these variables. The actual values of the coeffi cients for four different

interactions and our 41 different dependent variables are not reproduced, but they are available in

our on-line appendix.

The major point here is that these year-specific village size interactions do not significantly

predict outcomes before the program. Of the 41 outcome regressions, only one yielded jointly

significant dummies at a five-percent level of significance. The exception is wage income which had

a p-value of 0.03. In terms of the individual dummies, income from wage labor is significantly lower

in small villages in the year prior to the program, with a coeffi cient on invHHnχt=2001 of -0.52

(standard error: 0.21). At a ten percent level, one additional variable is significant, log asset growth

35Using a similar village-size identification strategy to evaluate an Indonesian grant program, Yamauchi (2009)
finds heterogeneity in impacts across underlying village features. Namely, impacts on labor supply, income and
expenditures were greater in villages with local markets and in villages accessible by land.
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with a p-value of 0.09. Asset growth tends to be somewhat smaller in small villages, especially in

the year after the crisis, but none of the individual coeffi cients are significant. The largest is the

coeffi cient on invHHnχt=1998 of -3.30e-5 (standard error: 1.91e-5). Even at a much more stringent

fifteen-percent level of significance, the dummies were jointly significant for only a third variable:

income from crops other than rice. In the case of crop income, none of the individual dummies

are significant, but the largest coeffi cient is again on invHHnχt=2001. This value is 0.46 (standard

error: 0.51). The signs on the coeffi cients on wage and crop income change from year to year.

Moreover, the frequency of significance is well within the expected rate of type I-errors.

3.5 Multiple Inference

Type I-errors are also a potential issue in our impact estimates, especially given the large number

of outcomes we evaluate. Kling et al (2007) and Karlan and Zinman (2010) address these problems

in two ways: (1) reducing the number of outcomes by creating indexes, and (2) using family-wise

adjusted p-values. Creating indices is less necessary in our analysis since the four main components

(credit, consumption, income, and assets) are essentially natural indexes, while the other variables

are generally subcomponents of these four. In our tables, we report significance based on individual

p-values, but in the text we also note family-wise significance, first for the four main components

jointly where a z-statistic of at least 2.23 would lead to a five percent significance level, and next for

the subcomponents of credit (13 subcomponents, z-statistic≥2.66), consumption (12, 2.63), income

(5, 2.32) and assets/investment (7, 2.44).

3.6 GIS Robustness

Another question of interest is to what extent the impacts of credit spillover to non-borrower

households. One interpretation of the above specifications assumes that the effects are only on the

borrowing household. Of course, viewing each village as a small (open) economy, we might presume

that credit injections could affect even non-borrowing villagers, through internal GE effects, in

particular. In this case, a second interpretation of the α̂ estimates in (1) would be the impact of an

additional dollar of credit in the village on the outcome, rather than the impact of directly borrowing

an additional dollar on the household’s outcome. What is important for this interpretation is that

households only benefit from credit injection into its own village. That is, any impacts of credit on

non-borrowers must be local to the village.

We test whether it is the local injection of credit into the village that drives our results, or
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whether neighboring village also has important effects. That is, we construct a GIS control variable

for the size of neighboring villages. The control variable is a spatial kernel estimate of the inverse

village size (number of households) of neighboring villages (e.g., all villages in a 5 kilometer radius).

The second-stage regressions are therefore of the form:

yn,t = αV FCRn,t +
I∑
i=1

βiXi,n,t + µinvHHn,t,neighborhood ∗ χt>=2002 +

φt + φn + γinvHHt,n + εn,t (5)

The results we present are overwhelmingly robust to the inclusion of such a neighborhood control

variable. The α̂ estimates from regressions of equation (5) are nearly identical to those of equation

(1). All significant coeffi cients are significant in both direction and of very similar magnitude. Even

the insignificant estimates are of the same sign in 49 of the 50 estimates again with very similar

magnitudes. Finally, the µ̂ estimate was not a strong predictor of outcomes and was significant in

only two of the regressions. Villages surrounded by smaller villages are associated with less income

from rice farming (coeffi cient: -1.10, standard error: 0.55) and more from other crops (2.46, 1.31).

Neither of these coeffi cients are significant using the family-wise p-values, however. Again, these

results are available in our on-line appendix.

Together, the robustness of our results to the GIS variable support the claim that in the two

years after the program’s founding, which we study, impacts remained local to the village in the

short run, and our view of the experiment on separate village economies appears justified. We

note, however, that our GIS variable does pick up significant variation in the longer run estimation

described below.

3.7 Long Run Impacts

In the long run, village funds likely have spillovers onto other villages, through migration or wider

GE effects, for example. Given this caveat, we examine the long run data. To our knowledge, the

results we present, however imperfect, are the only estimates of the long run impact microfinance

over five years. For these results, in order to see trends in the overall impact of the program, we

present reduced form results rather than two stage estimates. For the same reason, for log assets

and net income, we use levels rather than growth as the dependent variable. That is, we use the

following equation:
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yn,t =
T∑
τ=1

ωτ invHHnχt=τ +
I∑
i=1

βiXi,n,t +

φt + φn + εn,t (6)

We scale the estimates ω̂τ by the one million baht injection so that the coeffi cient are in terms

of per baht injected. We interpret the series of ω̂τ as reflecting the changing impact of the program

over time. The caveat is that it may confound changing impacts with the changing predictive

power of initial village size and/or the changing importance of spillovers. Indeed, the addition of

year-specific GIS controls (as in equation (5)) after 2003 into (6) yields jointly significant estimates

as well as significant estimates for individual years, generally in the last two years. These estimates

were significant for village fund credit, consumption and income, but ωτ estimates do not appear

to be significantly affected by inclusion of the controls, as we note in the results section.

4 Results

Table 3 presents estimates of the program’s short-term impacts on four key summary variables:

credit, consumption, asset growth and income growth. The table reports estimates of α along with

standard errors, and significance at the five and ten percent levels is noted. Each of the columns

corresponds to a different outcome variable, while the rows correspond to OLS (at the top), the

baseline regression, and the regressions with alternative treatment of outliers.

The first column indicates that the flow of total new short-term credit increased. That is, the

program was successful in increasing overall credit and did not simply crowd out other sources of

credit. There actually is some evidence from the levels regression that the credit injection may

have had a multiplier effect (i.e., a baht of credit injected by the village fund led to more than one

baht of additional total credit), though none are significantly greater than one at the five percent

level.

Similarly, the second column of IV estimates shows substantial and significant increase in con-

sumption levels. Indeed, the estimates suggest that the increased value of consumption is of the

same order of magnitude as the credit injection, or even larger with the baseline estimate of an

additional 1.71 baht of consumption for every baht of village fund credit injected. The estimate

that drops outliers also indicate a large number (1.47). The consumption impacts is not seen in
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the OLS regression, perhaps because those with lower than typical consumption are more likely to

borrow.

The third column indicates some evidence that credit lowered the log growth of assets. Recall

assets includes the value of physical assets and financial assets (net of loans). The point estimates

are all negative, but only the regression that includes all the villages is statistically significant.

Given the average credit of 8900 baht, the baseline point estimate would imply 7 percentage point

lower asset growth.

The fourth column indicates that households had higher income growth, significant in three of

the regressions. The impact is quite large, with an increase of income of 66 percentage points higher

growth for the average household from the first to second year of the program. Recall, however,

that the fund injection was large, averaging twelve percent of village income, and this lead to an

even greater increase in overall credit. The impact on income growth was short-lived as we discuss

in Section 4.5.

To summarize, we see a substantial increase in credit on the order of the size of the injection,

a comparable, perhaps larger, increase in consumption, and a higher preponderance of low asset

growth, and high income growth. Of these IV impacts, only the impact on consumption (and only

in the baseline regression) drops to a ten percent significance level, when the family-wise p-levels

are applied.

The large increase in credit may be evidence of credit constraints. The large increase in con-

sumption —of similar magnitude, if not larger, than the increase in credit — is a striking finding.

A major argument in favor of credit interventions like the Million Baht Program is that the poor

in non-intermediated sectors actually have returns to investment that exceed market interest rates

and the returns to investment in the financially-intermediated sector.

The observed large increase in consumption might indicate that the returns are actually highest

in consumption. Such behavior is quantitatively consistent with Kaboski and Townsend (forth-

coming)’s structural buffer stock savings model. In this model, two groups increase consumption:

consumption-constrained households with short-term liquidity needs, and households with buffer

stocks that are larger than necessary after the credit constraint has been relaxed. The second group

can make consumption growth exceed credit growth, since they increase consumption without ac-

tually borrowing.36 The intermediation and growth explanation is that constraints are binding

36Another potential way that the program could impact non-borrowers consumption is through relending to non-
borrowers as in Angelucci and De Georgi, 2006. We do not view such indirect borrowing as an important channel in
the Thai context, since we found no substantial or significant increase in household lending to others, whether inside
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on investment and input use and the observed income growth may reflect this. The asset growth

might then be a result of households with higher future income intertemporally substituting toward

present consumption (as in the intermediation and growth models). Finally, even though we focus

on non-durable consumption, the increase in consumption may have an investment aspect to it.

To gain more insight into these issues, we analyze each of the impacts (credit, consumption,

and income/assets) more closely below.

4.1 Impact on the Credit Market

In Table 4, we delve more deeply into the impacts of the program on the credit market. For

the purpose of comparison, the first column reproduces the results for the impact on total new

short-term credit of Table 3. The most salient finding is that credit for consumption increased

significantly, and this is robust across all four regressions. (This is the only additional IV impact in

Table 3 that remains significant when the family-wise p-level is applied, and this is only at the ten

percent level for the baseline.) These consumption loan estimates are substantially less than the

total increase in short-term borrowing, and the positive point estimates on credit for other reasons

may also be contributing to this total. The increase in credit for fertilizer and pesticides are also

sizable, though this increase is only statistically significant in the regression using all villages (and

the OLS regression).

Clearly, the reason for borrowing should be ambiguous, since money is fungible across uses. We

will see, however, that the consumption (and to some extent investment) borrowing patterns are

reflected by actual levels of consumption (investment), while fertilizer usage is not. Fertilizer and

pesticide usage may simply be a fallback reason that households give for borrowing; in the past, a

large share of loans from the BAAC in the past were given for such use, for example. Related, there

is some evidence in Table 4 that borrowing from the BAAC increased as a result of the program.

The final six columns of Table 4 show the effect of the program on other aspects of the credit

market: interest rates, default, and informal borrowing. We distinguish between the impact on the

credit market in the year the loans were taken, and the impact on the credit market in the year

the loans were due. The results indicate that the injection did not appear to have large effects

on these aspects of the credit market. First, short-term interest rates did not fall. The baseline

impact is insignificant and amounts to less than a basis point for the average household, and the

point estimate for the regression with all villages would amount to an increase of one percentage

or outside of the village.
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point. The fact that short-term interest rates did not fall is supporting evidence that households

were credit constrained. The taking of loans seems to have little effect on default and the use of

informal credit. The results for the impact on the credit market in the year of repayment provide

some evidence of tighter credit markets, however. Looking at the point estimates, there is some

evidence that more households are in default, and face higher interests rates after borrowing, but

they do not appear to be resorting more to informal lenders in the year of repayment. Only one

lone positive estimate on the probability of default has any level of significance, and this is just at

a ten percent level.

4.2 Impact on Consumption

Table 3 showed a substantial impact on consumption, and Table 4 showed that stated borrowing for

consumption increased in a similar fashion. We analyze here the impacts on different components

of nondurable consumption in Table 5. Durable consumption showed no significant impacts and

are therefore not presented.37 A first observation from Table 5 is that the consumption of several

components of nondurables are unaffected by the credit program. The fact that grain, a “necessity”

does not increase is perhaps not surprising, but other components such as ceremonies, clothes, and

educational expenditures are also not significantly affected. Our result of no measured impact

on educational expenditures should not be construed as evidence against credit constraints in

educational investment, since an increase in the opportunity cost of going to school may have offset

the reduced cost from credit constraints.

The components with the largest responses to the credit programs are housing repair and

vehicle repair, which are investment-like in the sense that they have a durable aspect to them.

Housing repair expenditures are sizable but infrequent, and so do not show up in the regression

using dummy variables. The baseline estimates indicate that a baht of village fund credit led

to 1.33 baht of expenditures on household repair and 0.18 baht on vehicle repair. To the extent

that vehicles are necessary inputs into production or transportation to jobs, such repairs may be

investments with high returns rather than consumption. Karlan and Zinman (2008) make a similar

argument in their assessment of transportation expenditures.

The other components with statistically significant increases are spending on alcohol consumed

at home (0.08 baht per baht of credit). The positive impacts on tobacco (0.06) and meat con-

sumption (0.03) are only marginally significant in the baseline, and the alternative specifications

37This differs in an important way from the results of Banerjee et al (2010) for microfinance in India.

26



find some evidence of significant increases on dairy and eating out. However, none of these are

significant with family-wise p-values. Indeed only the impact on vehicle repair in the bottom row

is significant at a five percent level using these p-values, while the other impacts on vehicle repair

as well as the impact on alcohol in the home and home repair drop to a ten percent significance

level.

We find the breakout of consumption of great interest, since the components that policy makers

might particularly associate with waste (e.g. alcohol, tobacco, clothing) show relatively small

increases, while again the repair services, which have an aspect of investment to them, show the

largest response.

4.3 Impact on Productive Activities

Recall that in Table 3, we saw that income growth increased as a result of the village fund credit.

Table 6 examines this in more detail by showing impact estimates for income, investment and input

use. In the first three columns, we examine the effect of village fund credit on income generated

from the most important sources of earned income: business profits, wage/salary labor income, and

agricultural income from rice, other crops and livestock.

There is some evidence that wage income, and perhaps business profits, increased in response

to the program. The marginally significant point estimate on wage income indicates an increase of

1.25 baht in wage income for every baht of village fund credit. The estimate on business profits

is of similar magnitude, but it is only in the regression using all villages. (This impact is the only

additional IV impact in Table 3 that remains significant under the family-wise p-values, and it

remains at the five percent level.) We see no significant increase in income from rice and other

crops, and indeed in alternative regressions that look at the fraction of income, these sources show

a statistically significant decline. The increase in business and wage income relative to agriculture

is broadly consistent with the models of intermediation, entrepreneurship, and growth, and the

stated aims of the program.

On the other hand, the results in the middle columns on measures of investment and input use

do not support a story in which credit is needed for either start-up costs or business investment.

Specifically, the last five columns focus on this investment behavior and the use of inputs. We

see no significant impact on business starts. The lack of significance may simply be due to a lack

of power. Less than five percent of the sample start new businesses. The point estimates are all

positive, and the baseline would imply three higher percentage points for the average household.
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The coeffi cient on business investment is actually negative, however, and we do not find a large effect

on the probability of investing, or even wages paid. The evidence of an increase in wages earned,

and some evidence of an increase in business profits, is puzzling since no measures of investment,

intermediates, or payments to labor appear to have increased.

The increase in income, and large increase in consumption, despite few measured impacts on

investments is potentially puzzling. Karlan and Zinman (2010) find a similar result. At least two

potential explanations exist, though there are doubtless others. First, our companion paper shows

that such the large increase in consumption can be quantitatively explainable through buffer stock

dynamics, and that investment increases are diffi cult to discern in our sample size because of the

noisiness of the data. Second, Buera, Kaboski and Shin (2011) show that GE increases in wages

from improved allocative effi ciency can lead to redistribution from high- to low-saving households.

That is, an increase in consumption can increase without aggregate changes in investment.38

An increase in the actual wage rate is a strong prediction of models of intermediation, entre-

preneurship and growth, however, and we therefore examine the evidence for wage rate increases a

little more directly. Although the annual data does not have separate data on wages, the monthly

panel provides direct evidence of a GE effect on prices (i.e., wages) from the program. The monthly

data distinguish between days of labor supply and daily wages by activity, but it is a smaller sam-

ple of (16) villages, and the very high frequency of the data creates timing issues (e.g., should

credit affect outcomes in the month it is disbursed, some period after disbursement, or for the loan

period, or after it is repaid?). Using regressions that best replicate the annual data, the monthly

data corroborates the significant positive impact we found on income growth.39 These results are

available in our on-line appendix. The main point is that we view these data as informative.

Analogous regressions with the level of log wages as the dependent variable of interest yield

quite interesting results as shown in Table 7. In the first column, we find a robust impact on

the overall level of wages across occupations. The baseline estimate amounts to an increase of

almost 7 percentage points for the average household. This is both qualitatively and quantitatively

consistent with the comparably-sized hypothetical microfinance simulations of Buera, Kaboski, and

Shin (2011) which yield wage increases of 5-10 percent.

38Studying the same program, Boonperm et al (2009) find increases in consumption only using log consumption,
which they interpret as evidence that consumption growth is concentrated among the poor.
39The credit variable is a point in time stock of outstanding short-term credit, while the outcome variables are

the twelve month growth in total income and income by source twelve months later. We include household and time
fixed effect, but, lacking data on time-varying data on head of household characteristics and household composition
in these data, we instead add a quadratic in assets as a substitute control for these changes.
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We delve into which occupations or types of labor experienced wage increases in the remaining

columns. Agricultural wages decline substantially, which is somewhat surprising, but the other

impacts are all consistent with expectations from theory. We find no impacts in government or

professional work, construction outside of the village, and factory work. White-collar employers

and factories are unlikely to be financed by small microfinance loans, and all three are likely to

be performed outside of the village. In contrast, there are significant positive impacts on wages in

general-non agricultural work, construction in the village, and “other”. The impact on construction

wages is particularly interesting because it is only evident for local wages. Wages for construction

work in other counties (including Bangkok) do not increase. This is consistent with the idea of

village economies, with (partially) segmented labor markets, and also with the increases in the

consumption of household repairs found above.

4.4 Differential Impact on Women

We examined whether the impacts of credit were significantly different for female-headed households

using all of the outcome measures. Overall, perhaps the most surprising result that female-headed

households behave similarly to households headed by males. We found no significant differential

impacts of the village fund on female headed household with respect to credit or agricultural income.

The only significant differential impacts were on the sources of income, and the distribution of

consumption. Table 8 summarizes these impact results, i.e., estimates of α̂2 in equation (4).

Looking at the sources of income, the only significant difference between male- and female-

headed households is that credit causes a relatively larger positive impact on business income for

female-headed households, but this just at a ten percent level in the full sample of villages.

Their are also significant responses of female-headed households is in their consumption patterns,

but not in the ways typically argued in the literature. In other countries, the literature (e.g., Pitt and

Khandker, 1998) has found that men tend to spend money on things such as alcohol, while women’s

spending patterns are directed toward children. Our results in Thailand differ. For example, there

is no difference in expenditures on children’s education in response to credit. There is also some

evidence that female-headed households shift consumption toward clothing and especially meat,

and less on home repairs. Finally, we do find that female-headed households shift consumption less

toward alcohol consumed outside of the home, but this is balanced by their increased consumption

of alcohol in the home, where it is more culturally acceptable.
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4.5 Long Run Impact

Table 9 presents the long run results, which incorporate a balanced panel on all eleven years of

data. There are several patterns of interest. First, village funds were relatively successful in lending

over time, as evidenced by the first three columns. The average amount of village fund credit grows

over time, and the amount of village fund credit in default as a fraction of total credit is relatively

low and stable, 0.04 or less, except 2005, when it rose to 9 percent. The third column shows

the coeffi cient on village size in a village fund credit regression, respectively, which also shows an

increase. Thus, our assumption that households viewed this as a lasting credit program rather than

a short-lived gift is not unfounded.

Second, the program led to an even larger long term expansion of overall credit, though default

also became more prevalent. The fourth column shows the significant increase in overall short-term

credit. The ratios of the impacts on overall credit to village fund credit fluctuate between 1.6 and

2.7. The prevalence of default on any credit decreases in the first year, and the increases thereafter,

with significantly higher default in alternating years.

Third, the increase in consumption is short lived, lasting only the first four years, and it also show

an alternating pattern, where consumption is higher in years where default is higher. The increase in

consumption is not significant under this specification, however. In the two-stage specification, the

response of consumption to village fund credit is significantly positive as in Table 1 but only in the

first two years. A transitory increase in consumption is consistent with bufferstock savings dynamics

in response to a relaxed borrowing constraint. Finally, the point estimates on log assets is positive

in all years but insignificant, while the impact on net income appears to follow the alternating years

pattern, where high income coincides with high consumption and default. Nevertheless, only the

initial impact on income is significant. In sum, the program seemed to have large persistent impacts

on credit, but transient impacts on consumption and income. Finally, we note the drop in credit,

consumption, and income and the dramatic increase in default during the last year. This increase

in default amounts to almost a doubling of default rates. This was the year of unrest following the

coup and ousting of Thaksin, which appears to have affected repayment.

In sum, the increase in credit appears to have been persistent (at least until the coup), but the

impacts on consumption and income were short-lived. These results are robust to the inclusion

of GIS controls for average village size in surrounding villages, although these controls do yields

significant estimates in later years. Specifically, villages surrounded by large villages showed an
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increase in income and consumption. While these controls tended to lower standard errors, the

point estimates were quite similar and not statistically distinguishable. Results are available in the

on-line appendix.

5 Conclusions

The Million Baht Village Fund injection of microcredit in villages had the desired effect of increasing

overall credit in the economy. Households responded by borrowing more and consuming more, yet

earning more as well. The village fund credit had a short-term effect of increasing future incomes,

and making business and market labor more important sources of income. The increased borrowing

and short-lived consumption response, despite no decline in interest rates, point to a relaxation of

credit constraints. The increased labor income and especially wage rates indicate important spillover

effects that may have also affected non-borrowers.

The large increase in borrowing and consumption are broadly consistent with buffer stock models

of credit constrained households. Our companion paper develops this link more explicitly and in

a quantitative fashion, but the reduced form analysis of this paper shows that the composition of

consumption increases is not only toward luxury goods but also repairs. Similarly, the increase in

income, and the increasing importance of business and labor income are consistent with models

of intermediation and growth. The GE impact on wages that we discover offers more credence to

these models, where rising wages play an important role.
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Table 1.  Summary Statistics of Relevant Household Level Data, 1997-2003 

 No of Obs. Mean Std Dev 
Cross-

Sectional 
Std. Dev. 

Short-Term Credit Variables  
New Short-Term Credit (Total) 5,831 20,900 50,600 34,200
Village Fund Credit, Post-program 1,666 9,000 10,300 8,800
Vill. Fund Loan Received Dummy, Post-progran 1,666 0.54 0.50 0.43
BAAC/Ag Coop Credit 5,831 11,000 30,900 18,900
Commercial Bank Credit 5,831 300 7,000 2,900
Informal Credit 5,831 5,600 31,800 21,700
Credit for Agricultural Investment 5,831 1,400 10,000 4,500
Credit for Business Investment 5,831 3,600 31,900 23,000
Credit for Fertilizer, Pesticides, etc. 5,831 10,100 33,200 21,600
Credit for Consumption 5,831 8,300 24,600 13,500

Credit Market Indicators    
Average Short-Term Credit Interest Rate 2,982 0.095 0.139 0.104
Dummy for Credit in Default  5,831 0.23 0.42 0.19

Consumption Variables    
Total Consumption 5,767 75,300 101,500 68,300
Education 5,784 5,200 11,000 8,300
Grain 5,767 8,900 11,300 5,200
Dairy 5,767 2,100 4,400 2,600
Meat 5,767 4,100 4,700 2,900
Alcohol at Home 5,767 1,900 4,800 3,200
Alcohol Out of home 5,767 900 3,600 2,200
Fuel 5,767 5,000 11,400 7,500
Tobacco 5,767 1,100 3,000 2,100
Ceremony 5,767 5,200 13,000 5,400
House Repair 5,784 6,300 37.000 15,300
Vehicle Repair 5,784 2,100 8,100 4,300
Clothes 5,784 1,500 2,500 1,700
Eating Out 5,784 1,900 5,400 3,100

Income and Asset Variables    
(Total) Net Income 5,825 96,900 193,500 144,400
Business Income 5,825 16,500 148,600 97,200
Wage and Salary Income 5,808 31,500 65,000 57,900
Gross Income from Rice Farming 5,808 20,800 37,000 31,100
Gross Income from Other Crops 5,808 21,200 95,100 60,200
Gross Income from Livestock 5,808 6,956 50,600 36,400
Gross Assets (incl. savings) 5,614 1,577,000 4,108,000 2,774,500

Investment and Input Uses Variables    
Number of New Businesses 5,823 0.05 0.24 0.10
Business Investment 5,831 3,400 48,400 29,600
Agricultural Investment 5,824 3,300 28,600 13,300
Expenditure on Fertilizer, Pesticides, etc. 5,825 9,100 20,700 14,500
Total Wages Paid 5,825 8,400 32,900 22,600

Other Control Variables     
Male Head of Household Dummy 5,790 0.73 0.44 0.42
Age of Head 5,790 53.7 13.4 12.9
Years of Education of Head 5,679 6.15 3.17 2.99
Number of Male Adults in Household 5,790 1.45 0.90 0.75
Number of Female Adults in Household 5,790 1.56 0.76 0.62
Number of Kids in Household 5,790 1.54 1.20 1.03
Farming Dummy for Household Head’s Primary 

Occupation 
5,831 0.61 0.49 0.38

Instrument    
Inverse Village Size 5,831 0.010 0.006 0.006



 
 
 

Note: ** indicates significance at 5%, * indicates significance at 10% 
 

Table 2.  Sample Regression – Two-Stage Household Fixed-Effect Estimate of the Impact of  
Current Level of Village Fund Credit on New Short-Term Credit Level 

 

First Stage: Village Fund Credit on Instruments Coeff. Std. Err. z-statistc  
Year=1998 Dummy 40 210 0.18 
Year=1999 Dummy 110 240 0.48 
Year=2000 Dummy 60 240 0.25 
Year=2001 Dummy 120 240 0.49 
Year=2002 Dummy 4,020** 1680 2.40 
Year=2003 Dummy 1,450  1040 1.40 
Number of Adult Males in Household -90 160 -0.59 
Number of Adult Females in Household 610** 210 2.90 
Number of Children (< 18 years) in Household 180 150 1.19 
Male Head of Household 1040* 570 1.84 
Head of Household’s Primary Occupation is Farming 20 280 0.06 
Age of Head 260** 130 2.01 
Age of Head Squared -2.55** 1.10 -2.33 
Years of Education – Head of Household -2.64 70 0.04 
Interaction of Inverse Village Size and Year=2002 Dummy 463,900** 192,500 2.4 
Interaction of Inverse Village Size and Year=2003 Dummy 853,700** 98,300 8.7 
Number of Observations/Groups 4,960 / 715 
Second Stage: New Short-Term Credit on Predicted Village Fund Credit
Year=1998 Dummy 7,300** 2,190 3.33 
Year=1999 Dummy 8,660** 2,700 3.21 
Year=2000 Dummy 6,180** 3,110 1.99 
Year=2001 Dummy 7,960** 3,620 2.20 
Year=2002 Dummy -3,000 6,280 -0.48 
Year=2003 Dummy -4,580 7,020 -0.65 
Number of Adult Males in Household 2,420** 1,590 1.93 
Number of Adult Females in Household 1670 1,030 1.05 
Number of Children (< 18 years) in Household 550 880 0.53 
Male Head of Household 12,010** 5,740 2.09 
Head of Household’s Primary Occupation is Farming -3530 2,090 -1.69 
Age of Head 100 1,320 0.02 
Age of Head Squared -0.32 10.00 -0.01 
Years of Education – Head of Household -350 500 -0.82 
Village Fund Credit (predicted) 1.92** 0.67 2.85 
Number of Observations/Groups 4,960 / 715 



Table 3.  Summary: The Impact of Village Fund Credit 
 

 
               

                     Response  
                      Variable 

 
Technique 

New Short-Term 
Credit Level 

Consumption 
Level 

Asset 
Growth Rate 

Net Income 
Growth Rate 

OLS Regression 
1.28** 
(0.13) 

0.22 
(0.20) 

-1.08e-6 
(2.77e-6) 

1.16e-5** 
(3.82e-6) 

Baseline IV Regression: 
Only Villages With 50-200 

Households 

1.92** 
(0.67) 

1.71** 
(0.88) 

-7.30e-6 
(1.63e-5) 

7.37e-5** 
(3.30e-6) 

IV Regression 
 using All Villages 

1.38** 
(0.37) 

2.40** 
(0.63) 

-2.09-5** 
(9.89e-6) 

2.11e-5 
(1.32e-5) 

IV Regression without 
1% Outliers 

1.39** 
(0.46) 

1.47** 
(0.57) 

-1.31e-5 
(1.40e-5) 

6.99e-5** 
(3.04e-5) 

** Significant at 5% level           * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, and years of schooling of head. The treatment variable is the level of short-term village fund credit.  The additional 
instruments in the first-stage are the inverse village size interacted with a dummy variable for year=2002 and year=2003. Standard errors for are robust standard errors 
clustered by village-year. 



Table 4.  Impact of Village Fund Credit on Other Credit, Interest Rate, and Default 
 

 
               

                     Response  
                      Variable 

 
 

Technique 
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Year Borrowing Year After Borrowing 
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R
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P
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ility of 
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h
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erm
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in
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al 
C
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it† 

OLS Regression 
1.28** 
(0.13) 

0.25** 
(0.10) 

-0.00 
(0.01) 

0.08 
(0.05) 

0.18* 
(0.09) 

0.52** 
(0.13) 

0.56** 
(0.11) 

-5.93e-7 
(3.97e-7) 

-2.52e-8 
(1.07e-6) 

-0.01 
(0.07) 

1.37e-9 
(4.48e-7) 

1.10e-6 
(1.79e-6) 

0.01 
(0.09) 

Baseline IV Regression: 
Only Villages With 50-

200 Households 

1.92** 
(0.67) 

0.80 
(0.69) 

0.08 
(0.07) 

0.00 
(0.15) 

0.27 
(0.26) 

0.80 
(0.66) 

0.80** 
(0.38) 

-7.90e-8 
(2.32e-6) 

6.37e-6 
(5.31e-6) 

-0.22 
(0.28) 

2.06e-7 
(5.50e-6) 

1.38e-5 
(1.01e-5) 

-0.47 
(0.59) 

IV Regression using All 
Villages 

1.38** 
(0.37) 

0.51* 
(0.31) 

0.01 
(0.05) 

0.03 
(0.07) 

0.15 
(0.14) 

0.63** 
(0.30) 

0.70** 
(0.22) 

1.05e-6 
(1.06e-6) 

1.03e-6 
(3.29e-6) 

-0.27 
(0.18) 

2.49e-6 
(1.84e-6) 

6.67e-6* 
(3.77e-6) 

-0.20 
(0.22) 

IV Regression without 
1% Outliers 

1.39** 
(046) 

0.37 
(0.49) 

0.08 
(0.07) 

0.02 
(0.12) 

0.16 
(0.23) 

0.17 
(0.34) 

0.72** 
(0.28) 

5.72e-7 
(1.84e-6) 

†† 
-0.11 
(0.26) 

2.10e-6 
(4.82e-6) 

†† 
-0.40 
(0.59) 

** Significant at 5% level           * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, and years of schooling of head. The treatment variable is the level of short-term village fund credit. The fertilizer credit 
regressions also contain the area of cultivated land as an explanatory variable.   The additional instruments in the first-stage are the inverse village size interacted with a 
dummy variable for year=2002 and year=2003. Standard errors for are robust standard errors clustered by village-year. 
† Regressions are based on specification (3), where the treatment variable is the level of lagged village credit. 
  



 
Table 5.  Impact of Village Fund Credit on Consumption and its Components 

 
 

               
                    Response  
                     Variable 

 
 

Technique 

T
otal 

Components of Consumption 

E
d

u
cation 

G
rain 

D
airy 

M
eat 

A
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om
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A
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C
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ony 

H
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se R
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air 

V
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ep

air 

C
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es 

E
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g O
u
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OLS Regression 
0.22 

(0.20) 
0.02 

(0.02) 
-0.02 
(0.02) 

0.01 
(0.01) 

0.01 
(0.01) 

0.01 
(0.01) 

0.00 
(0.01) 

0.06** 
(0.02) 

-0.00 
(0.01) 

-0.01 
(0.02) 

-0.02 
(0.13) 

0.03 
(0.03) 

0.00 
(0.00) 

-0.01 
(0.01) 

Baseline IV Regression: 
Only Villages With 50-

200 Households 

1.71** 
(0.88) 

0.11 
(0.09) 

0.04 
(0.09) 

0.05 
(0.04) 

0.06* 
(0.04) 

0.08** 
(0.03) 

0.02 
(0.04) 

-0.07 
(0.12) 

0.03* 
(0.02) 

-0.02 
(0.12) 

1.33** 
(0.62) 

0.18** 
(0.07) 

-0.00 
(0.02) 

0.05 
(0.03) 

IV Regression using All 
Villages 

2.40** 
(0.63) 

0.07 
(0.06) 

0.05 
(0.05) 

0.06* 
(0.03) 

0.04 
(0.03) 

0.03 
(0.04) 

0.03 
(0.03) 

0.11 
(0.09) 

0.03 
(0.02) 

-0.04 
(0.07) 

0.70* 
(0.36) 

0.14** 
(0.07) 

0.02 
(0.01) 

-0.00 
(0.03) 

IV Regression without 
1% Outliers 

1.47** 
(0.57) 

0.04 
(0.07) 

-0.03 
(0.05) 

0.03 
(0.04) 

0.03 
(0.03) 

0.06** 
(0.03) 

0.03 
(0.03) 

0.03 
(0.07) 

0.03* 
(0.01) 

-0.04 
(0.04) 

0.56** 
(0.26) 

0.06** 
(0.02) 

0.01 
(0.01) 

0.05** 
(0.02) 

** Significant at 5% level             * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, and years of schooling of head. The treatment variable is the level of short-term village fund credit.  The additional 
instruments in the first-stage are the inverse village size interacted with a dummy variable for year=2002 and year=2003. Standard errors for are robust standard errors 
clustered by village-year. 



Table 6.  Impact of Village Fund Credit on Productive Activities 
 

 
               

                    Response  
                     Variable 

 
 

Technique 
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E
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OLS Regression 
0.69 

(0.46) 
0.18** 
(0.09) 

0.19* 
(0.10) 

0.40 
(0.39) 

0.16 
(0.17) 

-1.10e-6* 
(6.33e-7) 

0.01 
(0.10) 

-8.94e-8 
(5.82e-7) 

-0.10 
(0.10) 

5.99e-7 
(7.34e-7) 

0.04 
(0.08) 

0.10 
(0.06) 

Baseline IV Regression: 
Only Villages With 
50-200 Households 

1.07 
(1.61) 

1.25* 
(0.66) 

0.21 
(0.56) 

1.03 
(1.14) 

1.89 
(2.09) 

3.67e-6 
(3.06e-6) 

-0.33 
(0.40) 

6.52e-7 
(2.93e-6) 

-0.04 
(0.38) 

1.94e-6 
(3.18e-6) 

-0.24 
(0.31) 

-0.13 
(0.31) 

IV Regression using All 
Villages 

1.64** 
(0.70) 

0.66* 
(0.39) 

-0.10 
(0.24) 

-0.02 
(0.63) 

0.67 
(0.83) 

8.39e-7 
(2.18e-6) 

-0.12 
(0.19) 

-3.18e-8 
(2.14e-6) 

-0.15 
(0.18) 

4.33e-6* 
(2.70e-6) 

-0.22 
(0.16) 

-0.30 
(0.24) 

IV Regression without 
1% Outliers 

0.97 
(1.32) 

1.26** 
(0.65) 

0.36 
(0.40) 

-0.98 
(1.28) 

0.88 
(0.60) 

3.67e-6 
(3.06e-6) 

-0.01 
(0.17) 

-- 
0.25 

(0.25) 
-- 

0.11 
(0.16) 

-0.11 
(0.15) 

** Significant at 5% level             * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, and years of schooling of head. The treatment variable is the level of short-term village fund credit.  The additional 
instruments in the first-stage are the inverse village size interacted with a dummy variable for year=2002 and year=2003. The fertilizer expenditure regressions also 
contain the area of cultivated land as an explanatory variable.  Standard errors for are robust standard errors clustered by village-year. 



  
 

Table 7.  Impact on Log Wages in the Monthly Panel 
 

 
               

                    Response  
                     Variable 

 
 

Technique 

 
Log Wage Rates by Occupation 

Overall 
Log Wage 

Rate 
Agriculture Factory Merchant 

Govt. and 
Prof. 

General     
Non-Agric. 

Constr. 
Within 
Village 

Constr. 
Outside  
County 

Other 

Number of Observations 12,283 2123 2069 109 3101 934 311 119 2605 

 OLS Regression 
6.64e-7   

(1.41e-6) 
1.06e-6   

(3.23e-6) 
-3.75e-6*   
(2.11e-6) 

-6.10e-6   
(5.34e-6) 

-4.92e-7   
(1.54e-6) 

1.49e-6   
(5.41e-6) 

3.06e-6   
(3.38e-6) 

-1.19e-5   
(1.56e-5) 

4.70e-6*   
(2.55e-6) 

Baseline IV Regression 
7.43e-6**   
(2.62e-6) 

-1.08e-5*   
(5.76e-6) 

-3.77e-6**   
(1.90e-6) 

-1.17e-5  
(9.85e-06) 

6.69e-6   
(6.60e-6) 

1.71e-5**   
(7.34e-6) 

2.87e-5**   
(1.39e-5) 

-7.00e-6     
(2.0e-5) 

-4.33e-7   
(4.80e-6) 

IV Regression without 
1% Outliers 

9.17e-6**   
(2.47e-6) 

-1.46e-5**   
(4.86e-6) 

-3.62e-6**   
(1.83e-6) 

6.38e-6   
(6.63e-6) 

7.66e-6   
(6.66e-6) 

1.57e-5**   
(6.78e-6) 

1.16e-5   
(8.88e-6) 

-5.48e-6    
(1.96e-5) 

1.91e-6   
(4.30e-6) 

** Significant at 5% level     * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, and assets and assets squared.  The latter is a substitute for the lack of time-varying data on 
household composition and head-of-household characteristics, which we lack in these data.  The treatment variable is the 12-month-lagged stock of short-term village 
fund credit.  The additional instruments in the first-stage are the inverse village size interacted with dummy variables for months after the fund was started. Standard 
errors for are robust standard errors clustered by village. 
 
  



 
 

Table 8.  Differential Impact of Village Fund Credit on Income Sources and Consumption Components of Female-Head Household 
 

 
               

                    Response  
                     Variable 

 
 

Technique 

Income Components of Consumption 

Business 
Profits 

Wage 
and 

Salary 
Education Meat 

Alcohol 
Home 

Alcohol 
Out 

House 
Repair 

Vehicle 
Repair 

Clothes 

OLS Regression: 
Only Villages With 50-200 

Households 

-0.90 
(0.69) 

0.08 
(0.18) 

-0.01 
(0.03) 

0.02 
(0.02) 

0.00 
(0.01) 

-0.03* 
(0.01) 

-0.37** 
(0.14) 

0.00 
(0.05) 

0.01 
(0.01) 

Baseline IV Regression: 
Only Villages With 50-200 

Households 

-0.77 
(0.61) 

0.31 
(0.40) 

-0.01 
(0.06) 

0.07* 
(0.03) 

0.04* 
(0.02) 

-0.05** 
(0.02) 

-0.01 
(0.38) 

0.01 
(0.07) 

0.02 
(0.01) 

IV Regression using All 
Villages 

-0.90* 
(0.52) 

0.40 
(0.31) 

0.02 
(0.06) 

0.07** 
(0.02) 

0.04 
(0.02) 

-0.04** 
(0.02) 

-0.14 
(0.32) 

0.05 
(0.067 

0.03** 
(0.01) 

IV Regression without 
1% Outliers 

-0.61 
(0.38) 

0.39 
(0.40) 

-0.02 
(0.04) 

0.04** 
(0.02) 

0.03* 
(0.02) 

-0.03** 
(0.01) 

-0.25** 
(0.12) 

0.01 
(0.02) 

0.00 
(0.01) 

** Significant at 5% level     * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, years of schooling of head, and inverse number of households in village. The treatment variable is the change in short-term 
village fund credit.  The additional instruments in the first-stage are the inverse village size interacted with a dummy variable for year=2002 and year=2003. 
  



Table 9.  Long Term Impacts 
 

 
               

                          Response  
                           Variable 

 
Year 

Amount of 
Village Fund 

Credit per 
Household  

 Response Variables 

Fraction of  
Village Fund 

Credit in 
Default 

Village 
Fund Credit

New Short-
Term 

Credit Level 

Probability in 
Default 

Consumption 
Level 

Log Assets 
Level of      

Net Income
 

Year 1 (2002) 810 0.01 
0.52** 
(0.20) 

1.25** 
(0.55) 

-1.41e-5 
(9.86e-6) 

0.93 
(0.76) 

-- -- 

Year 2 (2003) 990 0.03 
0.95** 
(0.12) 

1.51** 
(0.67) 

1.02e-5* 
(5.33e-6) 

1.47 
(0.91) 

4.25e-6   
(7.81e-6) 

3.61** 
(1.37) 

Year 3 (2004) 1600 0.02 
1.40** 
(0.28) 

2.92** 
(1.10) 

9.18e-7 
(4.64e-6) 

0.39 
(1.00) 

1.23e-5   
(8.29e-6) 

-2.12 
(1.74) 

Year 4 (2005) 1840 0.09 
1.69** 
(0.22) 

4.08** 
(1.21) 

1.06e-5** 
(3.77e-6) 

1.54 
(1.05) 

2.65e-6   
(7.62e-6) 

2.35 
(2.39) 

Year 5 (2006) 1910 0.04 
1.70** 
(0.20) 

4.60** 
(1.44) 

4.30e-6 
(3.58e-6) 

-0.00 
(0.92) 

1.62e-6   
(8.80e-6) 

0.96 
(1.32) 

Year 6 (2007) 1140 0.04 
0.94** 
(0.15) 

1.74** 
(0.69) 

1.96e-5** 
(6.66e-6) 

-0.00 
(0.74) 

9.54e-6   
(1.04e-5) 

-1.43 
(1.77) 

** Significant at 5% level           * Significant at 10% level 
The independent variables are year dummies, household fixed effect dummies, male head of household dummy, number of adult males, number of adult females, number 
of kids, age of head and age of head squared, years of schooling of head, gross assets and gross assets squared, income, and inverse number of households in village. The 
treatment variable is the level of short-term village fund credit.  The additional instruments in the first-stage are the inverse village size interacted with a dummy variable 
for year=2002 and year=2003.  


