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1. Introduction

This pre-analysis plan provides an overview of the study design, data collection, hypotheses and analytical framework to be used in the evaluation of outcomes in the cluster randomized trial Food constraints, yield uncertainty and Ganyu labor. Details of the program are described below. The pre-analysis plan was completed and registered before any outcome data were available. A pilot of the program was implemented and analyzed prior to the preparation of this document and informs the analysis plan described below.

The rest of this document is structured as follows. In Section 2, we describe the study sample, treatments, randomization procedures and data sources for analysis. In Section 3, we present the hypotheses to be tested as part of the study. Section 4 describes the empirical specifications and strategies.


2. Overview of the study

2.1 Motivation and program description

Small-scale farming remains the primary source of income in rural Zambia, and in many other developing countries. In the absence of credit, household engage in a variety of strategies to smooth consumption between harvests in general, and to deal with unanticipated expenditure shocks in particular. One common strategy to deal with short-term expenditure needs in Zambia is off-farm (“ganyu”) labor. Most ganyu is done as daily piece work for larger nearby farms and occurs during the cropping season, with potential adverse impacts on small farmers’ own agricultural productivity. The objective of this research project is to generate a first assessment of the degree to which farm productivity can be enhanced by providing access to short-term credit. We will implement two treatment arms in a cluster randomized design: a food loan intervention and a cash loan intervention. In order to see whether increases in short-term increases productivity can have persistent effects, the study will be implemented over a 2-year period. 

A pilot program in the same district demonstrated that off-farm labor supply responds to short run, interest free food loans offered during the hungry season. In the pilot, both take up of the loans and repayment rates were over 90 percent, which suggests that the general credit demand is high.

Compared to the pilot, which focused primarily on the feasibility of loan programs, several things were changed for the main study, which primarily focuses on identifying the productivity and welfare impact of seasonal loan programs. First, as described in the next section, a third arm was introduced with cash loans to more directly distinguish generic credit access from food access impacts. Second, loans for the larger study have to be repaid with interest (compared to zero interest in the pilot). Third, for year 2 of the study, loan availability will be announced early to some farmers in order to measure ex-ante adjustment in production plans; and last, a small group of control farmers will be given a cash transfer equivalent to the value of the loan program in order to measure income effects.

2.1.1 Design of the loan program

Households are offered loans in January, which is generally the peak of the hungry season. All loans have to be repaid after harvest in June, 5 months later. 

Year 1: Eligible households are informed about and offered one of two loan products, (i) a maize loan that pays out three 50 kg bags of maize in January or (ii) a cash loan that pays out 200 ZMK (rebased Zambian Kwacha, ~ US$ 40 at current exchange rates)  in January. Repayment for both loans is due in June. Both loans can either be repaid in kind with four 50-kg bags of maize, or 260 ZMW of cash. The loan sizes across treatment arms and the repayment conditions were determined through a series of choice experiments implemented in November 2013. The exchange rate between the treatment arms was set such that roughly half of households in the choice experiments expressed a preference for each loan type. The value of each loan types is affected by seasonal variation in maize prices and the relative inaccessibility of cash for study households.

In terms of market value, the cash loan amount (200 ZMK) is roughly equivalent to the value of the three bags of maize, which generally trade slightly above the government price of 65 ZMK per bag during the hungry season. The cash repayment of 260 ZMK was based on the official price for maize paid by the government (4 bags times 65 ZMK each), which is generally more than what farmers can get locally for maize right after harvest. As a result, most farmers are expected to repay in kind rather than using the cash option.


The repayment terms (4 bags of maize in June for 3 bags of maize in January) are such that the program should be able to cover its direct cost. Net of transport cost (estimated at 15 ZMK per bag), the value of four bags of maize roughly corresponds to the initial loan amount, so that the net loss on loans would be zero with full repayment when other operational costs are not taken into account. 


Year 2: The loan terms will remain the same in year 2 with one exception: a subset of households will be informed about the loan prior to cropping decisions, in September. 

Note: At the time of Year 1 implementation, maize was selling for up to 95 ZMW per 50 kg bag in Chipata town and the exchange rate on January 1, 2014 was 5.514 ZMW per USD. Some adjustment to loan size across the treatment arms may be necessary in Year 2, based on fluctuations in the real price of maize and to inflation.

2.1.2 Implementation

The study is being implemented by IPA Zambia. All of the loan programs, including the distribution of cash and maize and their collection, are handled by the project manager 

2.2 Study treatments

Year 1

Households are distributed evenly across the control and two treatment arms (one third in each group). Treatment assignment was made at the village level, using baseline data to ensure spatial and socioeconomic balance across the three study group.  

In each village, all households were listed and approximately 20 farmers were randomly selected for the study (see also the description of the baseline survey below). All participating households in selected villages were eligible for the treatment.

Cash gift control: From the control group villages, 6 villages are randomly selected to act as an additional control for income effects. In these “cash gift” control villages, all eligible households (using the same criteria as for the loans) are given a transfer of 60 ZMW, which represents an upper bound on the value of the transfer to the household as stated in the choice lotteries conducted in November  2013.

Year 2[footnoteRef:2] [2:  Year 2 treatments may be modified based on budget considerations (specifically, contingent on pending grant applications).] 


Treatment rotation: Half of the control villages will be newly assigned to loan treatments, with an equal share across the two treatment arms. The other half will remain in the control group (no intervention). One-third of the villages in each of the two treatment arms will be assigned to the control (the loan program will cease). The other two-thirds will continue to receive the same treatment as in Year 1. 

Treatment timing: Half of the villages in each of the treatment arms (stratified by treatment rotation) will be informed about the loan program in September, before cropping decision are made. The other half will learn about the program (or its continuation) in January, as in Year 1. During Year 1 loan repayment, continuation of the program will be left unclear (which is true since low repayment will mean a lack of funds to continue in Year 2).

The experimental design can be summarized as follows:

[image: ]

2.3 Sample selection

2.2.1 Study district

The study district of Chipata was selected based on its characteristics – its rural population is poorer and more likely to be in agriculture than the rest of the country – and on convenience. The PIs have conducted research there in the past and IPA has a regional office in the district capital, Chipata town.

2.2.2 Village and farmer selection

Village level sampling was designed to produce a representative sample of medium size rural villages in Chipata District. The Zambian Ministry of Agriculture breaks down each district into blocks (8 in Chipata District) and each block into camps. The Ministry of Agriculture (MoA) maintains a registry of farms in Chipata district, which we used to identify villages with a minimum of 20 and a maximum of 100 households, according to the MoA list. Five villages per camp were randomly selected from 50 of the 53 camps in Chipata District (the three camps not targeted were excluded because they represent parts of Chipata town). Surveyors visited the villages to obtain an up to date household listing for the first 3 villages from the list of 5 – order of villages within a camp was done randomly. Only if one of the first three villages had to be excluded, were the surveyors instructed to go farther down on the list of 5. Because of inaccurate population counts from the initial MoA list, the initial sampling was insufficient. Additional villages were randomly selected and added to the village listing process. Household listing continued until 201 villages were in the sample.

During the listing process, villages were excluded for one of five reasons: 1) IPA had a project there before; 2) The village bordered a village that was in the pilot study; 3) The village bordered a village already listed; 4) The village had fewer than 17 households; 5) It was impossible to get a 4x4 vehicle within a 5km radius of the town during rainy season. Twenty-six villages were discarded during the baseline survey because they fell into one of the five ineligible categories above. The final sample includes 175 villages.

The household listing included the name of the household head, his/her age, number of household members, and number of acres farmed. Polygamous families were separated out by wives’ households and were identified by the wife’s name (unless otherwise noted). Households were eligible for inclusion in the baseline survey if the household head was at least 18 and the household farmed between 2 and 12 acres of land. Up to 22 households were randomly sampled per village.

2.4 Treatment assignment

Treatments were assigned at the village level using a min max T approach (Miriam Bruhn and David McKenzie, 2009), balancing on both household and village characteristics. The randomization algorithm selected the draw with the lowest maximum t-stat for any pairwise comparison between the control and each treatment, out of 5000 draws. Balance was tested at the individual or village level for the following set of variables, measured at baseline:

· Any ganyu reported at baseline
· Plans for ganyu in coming agricultural season
· Acres of cotton in previous season
· Acres of local maize in previous season
· Acres of hybrid maize in previous season
· Household members in the following categories: under 5, 5-14, 15-64 and older than 64
· Dummy for female headed household
· Age of the household head
· Previous season’s harvest value
· Number of different crops grown (diversification)
· Dummy for implausible harvest values (recoded to zero)
· Share of households in village doing ganyu
· Total acres of land in village
· Total number of households in village
· Dummies for each of the 8 geographic blocks in Chipata district
The smallest p-value for the pairwise comparisons observed in the final draw was p=0.213. 

2.5 Data sources

Data sources are described chronologically, by start date for collection. Where only a sub-sample of households is present in the data source, the sampling approach is described.

1. Village listing (October 2013): Census of all households in the village containing minimal information (age of hh head, hh size and farm size). Used for drawing baseline sample.
2. Baseline survey (November-December 2013): Survey of up to 22 households per village, conducted with household head. Includes sections on household demographics (including individual roster, employment roster of working household members, general household information about assets owned and food insecurity faced, farming information for 2012-2013 season, expected farming activity for 2013-2014 season, risk and time preferences, ), …
3. Meeting attendance, year 1 (January 2014): List of eligible households attending the informational meeting to introduce the loan, based on registration. (In order to be eligible for the loan, an adult member of the household must attend meeting.)
4. Program take up, year 1 (January 2014): List of households that handed in their completed enrollment forms at the time of loan delivery, based on collected forms.
5. Maize/cash receipt, year 1 (January 2014): List of households that received the loan, based on receipts.
6. Cash gift receipt (January 2014): List of households that received the cash gift treatment, based on receipts.
7. Labor survey (January-December 2014): Rolling survey of ~70 households per week (7 of the baseline households in 2 villages per day). The list of baseline households for each village were randomized and the first ~7 households interviewed, in cases where a household can’t be interviewed (temporarily busy, moved, etc.), the household is skipped and the next household on list visited. Survey asks one week and one day recall questions on household labor allocation, ganyu earnings, and consumption (including consumption of green maize).
8. Employer survey (January-December 2014): Rolling survey of ~10 ganyu employers per week. Sampling is based on Labor survey records of where households in a village report doing ganyu. Additional sampling is done in a snowball method where employers interviewed then provide names of other employers of ganyu that they know. The employer survey tracks the labor survey by geographic block and rotates through villages rather than targeting an explicit sample.
9. Midline maize assessment (February-March 2014): On-field assessments of maize height (measurement) and visual records (photographs) for a sample of 380 households in 64 villages. Only households with their nearest field within a 30 minute walk were eligible.
10. Midline survey (February-March 2014): Hungry season survey of 1200 randomly selected households, stratified on treatment. One week and one month recall questions on labor supply, ganyu earnings, consumption, basic strength and anthropometric measurement.
11. Loan repayment, year 1 (June 2014): Repayment outcomes for all borrowing households, based on receipts. Records for form of repayment (cash or maize) and any shortfall.
12. Harvest survey, year 1 (July 2014): Survey of all baseline households. Includes sections on changes to household composition, shocks experienced by the household, agricultural productivity. Conditional on funding availability, objective measures of agricultural productivity will be collected, including photos, weights and other objective measures of crop productivity.
13. Meeting attendance, year 2 (September 2014 and January 2015): List of eligible households attending the informational meeting to introduce the loan, based on registration. Meetings occur in either September or January in all treatment villages. Early treatment villages will receive a reminder visit in January.
14. Program take up, year 2 (January 2015): List of households that handed in their completed enrollment forms at the time of loan delivery, based on collected forms.
15. Maize/cash receipt, year 2 (January 2015): List of households that received the loan, based on receipts.
16. Loan repayment, year 2 (June 2015): Repayment outcomes for all borrowing households, based on receipts. Records for form of repayment (cash or maize) and any shortfall.
17. Endline survey (July 2015): Survey of all baseline households. Includes sections on changes to household composition, shocks experienced by the household, agricultural productivity. Similar to year 1 harvest survey, but more comprehensive. Conditional on funding availability, objective measures of agricultural productivity will be collected including photos, weights and other objective measures of crop productivity.
18. Ongoing maize price tracking in multiple sites around Chipata District.
Conditional on funding availability, we will collect additional data through a rotating labor survey and a midline survey in year 2, and will collect detailed cognitive measures for both spouses as part of the midline.

3. Hypotheses

Hypotheses can be organized into five groups, some of which include multiple sub-groups. The main objective of the project is to assess whether loans can improve agricultural productivity. Given this objective, the primary outcome of interest are agricultural yields (box A).  Based on the existing literature as well as the evidence compiled as part of the pilot study concluded in 2013, we hypothesize that consumption constraints affect productivity through several pathways we will explore to demonstrate the plausibility of the overall impact observed (box B). The second main question of interest addressed by the study – and the main rationale underlying its 3-arm design – is whether in-kind maize loans are more effective than cash loans for improving productivity (box C). We further hypothesize that program impact may be larger for smaller and poorer households, as well as other predictors of seasonal constraints (box D). Last, we will analyze wages and food prices in order to be able to (at least partially) address the general welfare implications of the program. 

	A.
	Yield impacts: the primary outcome of interest

	B. 
	Causal pathways: We hypothesize the short-term consumption constraints affects productivity through the following pathways: (1) ex-ante selection of a lower-input crop mix, (2) nutrition and physical ability to work; (3) short-term labor allocation, (4) short-term capital inputs (pesticide, fertilizer, equipment); (5) short-term cognitive abilities 

	C. 
	Relative effectiveness: We hypothesize that cash and maize loans will have different impacts due to differences in the propensity to be used for farming inputs, nutrition and other expenditures. For this purpose, we will analyze the causal pathways outlined in B. by arm; additionally, we will analyze (1) expenditure on wasteful consumption, and (2) measures of household conflict.  

	D. 
	Other heterogeneous effects: Loan impacts may depend on baseline conditions at the household level or within the household. In particular, we hypothesize that impacts will be larger for smaller households, households with fewer field workers, and households with lower initial reserves.

	E. 
	Welfare implications: In order to investigate the overall welfare implications of the program, we will assess (1) spillover (GE) effects on wages and food prices, (2) persistent effects of the program, and (3) implementation costs and program outcomes. 




Hypothesis Group A: Yield impacts and harvest value
Both types of loans (cash and maize) are likely to affect agricultural yields, which is our primary outcome of interest. 

We hypothesize that agricultural yields and harvest value will increase as a result of the loan programs. Yield and harvest values form a single family of outcomes.
· Agricultural yields are measured through self-reported quantity estimates collected as part of the harvest survey and endline for all crops. Given that the crop mix varies considerably across farmers, we will compute a combined production value across all crops. For this purpose, farmers will be asked to report the total quantity of all crops on their field, including the quantities used for own (early) consumption, quantities sold or used for payment, quantities stored and quantities still on the field. To convert total harvests into monetary terms, all reported quantities will be multiplied by the median 2013 market price for the same crop. We will also construct value measures based on own reported price to capture heterogeneity in value based on location.
· Net harvest revenue value subtracts the loan repayment amount (4 bags of maize) from the total harvest value measure. Note that this measure is distinct from farming profits, since it does not take the cost of farming inputs such as seeds, fertilizer and pesticides into account. While a net profit measure might be preferably conceptually, the recall challenges for input expenditure are substantial, which would induce a substantial amount of measurement error in our analysis. 
· Maize growth: in order to ensure that our main results are not driven by selective mis-reporting, we will also analyze field conditions as measured by an external assessor at the end of the hungry season (February/March).
Hypothesis Group B: Pathways
Several testable hypotheses explain the pathways through which yield effects occur. These pathways are not mutually exclusive, though within each sub-group, there are distinct predictions for which pathways play a role in yield increases. 

B.1: Credit constraints affect the ex-ante selection of the crop mix. We conjecture that anticipated consumption constraints induce farmers to choose less input-intense crops ex-ante than the income maximizing plan. To test this hypothesis, we will assess whether the loans have a larger impact on yields if households learn that they will be able to borrow in the hungry season (January) before they make their cropping choices (September) in Year 2. 
· Empirically, yield outcomes as described in Hypothesis Group A will be compared by timing of the loan announcement. This test provides evidence for the importance of ex ante consumption smoothing, driven by anticipated labor shortages, on agricultural yields.
· To investigate the role of ex ante consumption smoothing, cropping decisions for Year 2 are measured at midline (or in the case of no midline funding, at endline) in Year 2. We will collect self-reported measures of which crops households plant, the amount of land under production and the purchase of inputs such as fertilizer (and the month in which the purchases occurred). We will aggregate the cropping measures into area under major crop categories, as well as a crop diversification measure. We will measure the amount of land cultivated and the purchase of other farming inputs such as fertilizer, seeds or off-farm labor. 
B.2: Credit constraints affect food intake and nutrition: We hypothesize that food and maize loans affect yields via an increase in food consumption, a reduction in missed meals, an increase in body weight, musculature and improved strength and endurance.
· Food consumption will be measured in all surveys, through questions about both the quantity and diversity of food consumption. At the household level, these measures will form a family of outcomes. We will use the food consumption outcomes to construct time varying measures at the household level to correspond to the seasonality in food consumption.
· The biophysical effects of food consumption will be measured using anthropometric indicators, including bicep circumference, waist circumference, and weight. These will be used to create height for weight z-scores and circumference scores. These will be measured at midline and harvest in Year 1 and – funding permitting – in Year 2 midline and endline.
· Strength and endurance tests will be conducted as part of the midline survey in Year 1 and – funding permitted – in Year 2. We will measure grip strength and collect self reported assessments of strength and endurance.
· Self reported measures of health including missed work days due to illness and overall statements of health and well being will be collected at midline and harvest in Year 1 and – funding permitted – in Year 2.
· Other strategies to meet short run consumption needs, including consumption of green maize on the field, and distress sales of livestock and other assets will be measured at midline and harvest in Year 1 and at endline in Year 2. We expect these other strategies to become less important in the treatment villages.

B.3: Credit constraints will affect labor supply in the short run: Food and maize loans will affect yields via an adjustment in labor allocation, reducing family labor sold off-farm, increasing family labor invested on the farm, and either increasing or decreasing hired labor. If hired labor increases it implies that the marginal product of labor beyond what is available within the household exceeds the wage rate. This needn’t be the case for the other predictions to hold. Labor supply outcomes will be greatest during the months affected by the loan (January – March) and off farm labor will not increase in advance of loan repayment. 
· During the Year 1 and – funding permitting – year 2 midline, labor days off farm will be measured for each individual within the household, and used to construct household level outcomes. We will construct a family of outcomes: whether anyone in the household worked off farm, the total number of days and hours worked off farm, and the total earnings from off farm labor. Off farm labor outcomes will also be disaggregated by gender.
· Labor days and hours on farm will be measured for each individual in the household, and measures will be used to construct the household level outcome of days worked on-farm. We will also measure days in non-agricultural income generating activities such as small home businesses. 
· Hired labor days and amount spent on hired labor will be measured for each household. This will include tracking labor “gifts”.
· The rotating labor survey will be used to develop a time varying measure of labor supply adjustments to investigate the importance of seasonality in labor adjustment.
B.4: Credit constraints will affect other production inputs: We conjecture that many farmers face short-term capital needs for production inputs such as fertilizer and pesticides. We hypothesize that loan programs will affect yields via an adjustment in capital investment. Specifically, we will look at the following outcomes collected during the baseline and endline surveys: 
· Expenditure on fertilizer and pesticides
· Expenditure on ganyu hiring
· Other field related expenditure
B.5: Credit constraints will affect cognition and decision making. Food and maize loans may affect yields by lowering household concerns with short-term financial and food considerations. Conditional on funding, we will collect measures of cognitive capacity for adults in married households as part of the Year 2 midline and before and after loan repayment (funding pending).
· Fluid intelligence and executive functioning: we will select 600 households with married couples to assess both aspects of cognitive functioning during the hungry season, and before and after harvest.
· We will ask a series of questions about field work priorities, estimated times to complete task, as well as a 24 hour recall on the actual activities done by household members.
Each of the five mechanisms will be analyzed as separate dependent variable; we will then try to quantify the relative importance of each of these margins in two ways.
· These adjustment margins may constitute a source of between household heterogeneity; that is, some households may adjust on one margin while others adjust on another. Comparing household level outcomes within treatment group will allow us to better characterize the nature of the response.
· These adjustment margins may also vary in their relative contribution to yields, which can be interpreted from the share of the yield outcome variable that is explained by each.

Hypothesis Group C: Effects by loan type. 
We hypothesize that cash and maize loans will have different impacts due to differences in the propensity to be used for farming inputs, nutrition and other (wasteful) consumption. For this purpose, we will analyze the causal pathways outlined in B1-B5 by treatment arm; additionally, we will analyze the following two outcomes of interest:
· expenditure on wasteful consumption: given the transaction costs associated with changing maize into cash, we anticipate that households assigned to the cash loan treatment will have higher expenditures in the following categories: 
· wasteful consumption (alcohol and cigarettes)
· expenditure on children’s schooling
· expenditure for food items 
· gifts and loans to other households
· household conflict: given that maize may appear to be more directly linked to food (and hard to exchange for cash), we anticipate less conflict about the use of the loan amount within the household. We will collect a series of household conflict measure during the midline and endline surveys.  

Hypothesis Group D: Heterogeneous effects
Loan impacts may depend on baseline conditions at the household level or within the household.
· Between households: Households that are relatively more constrained at baseline (smaller food or cash reserves, smaller labor to land ratio) will show larger responses to both loan treatment arms, on the main productivity and consumption measures described above.
· The differences between loan type will also differ by measures of intrahousehold bargaining. More unitary households will have more similar responses to the two loan types. 
· Within households: We will also analyze outcomes by gender and age group, both for the loans overall, and by loan type.

Hypothesis group E: Welfare Impacts
A more comprehensive assessment of the welfare impacts of the interventions requires tracking several additional outcomes including (1) spillover (GE) effects on wages and food prices, (2) persistent effects of the program, and (3) implementation costs and program outcomes.

E.1: The provision of loans will lower the supply of ganyu labor, and thus increase wages locally; the price for maize will drop during the hungry season as more maize is made available.
· We will measure food prices and wages on an ongoing basis, and construct time varying measures in treatment and control villages. These outcomes will be measured at the household level but the relevant variation is expected at the village level. 
E.2: Positive effects of the loan program persist into a second year for households that receive one year of the loan program, relative to control households, but the persistent (Year 2) effects are of a smaller magnitude than the effects for households that receive the loan for two consecutive years or for households that receive it in the second year only. The test for this hypothesis relies on variation in the duration of the loan program, namely a comparison of outcomes between control households, Year 1 only households, Year 2 only households, and both year households.
· [bookmark: _GoBack]Yield outcomes as described in Hypothesis Group A will be compared across Year 2 subtreatments. This test verifies the presence of persistent effects that “trap” households in a cycle of low yields, hunger, off-farm labor and more low yields. Rejection of the null in B.2 is consistent with one year of support serving as an escape hatch for at least some households. Failure to reject the null suggests more structural obstacles to addressing the persistence of low yields.
· To investigate the mechanisms behind persistent effects, we will compare consumption and labor supply outcomes (as described in B.4) across sub-treatments in Year 2.
E.3: Take up and repayment rates will be similar across treatment arms. Administrative costs will be higher in the food loan treatment arm.
· In order to assess the overall effectiveness of the programs, we will also analyze uptake and repayment rates, and closely analyze the delivery and collection cost associated with both loan programs.


4. Estimation methodology

4.1 Treatment effects

Our baseline treatment effect specification with be an OLS regression with standard errors clustered at the village level:


where yivt  is an outcome of interest for individual i in village v measured at time t, and Xiv is a vector of time invariant controls including those used in treatment assignment. The intention to treat effect associated with being assigned to treatment j is measured by . For outcome variables measured at multiple points of time, the regression will include time dummies, and in some cases household fixed effect.

We can also recover the treatment on the treated by instrumenting for take up with treatment assignment. 

We will estimate heterogeneous treatment effects by interacting sub-treatments or baseline characteristics with the  variable.

4.2 Testing for multiple outcomes

As described above, our primary outcome of interest is total production value (Group A); we will show standard OLS estimates with clustered standard errors for this outcome.

For all other outcomes, we will compute average standardized effects as suggested by Kling et al. (2007), and use the multiple-testing adjustments outlined in Fink et al (2014).

4.3 Missing data and limited variation

Two types of missing data may be problematic for the analysis: attrition and survey non-response.

Attrition: Over the two years of the study, some households are likely to be unavailable for one or more of the surveys. We will test attrition across treatment groups for each data collection round. If differences in survey status by treatment group are not significant at p<0.10, we will not adjust for attrition. If, on the other hand, if attrition is correlated with treatment, then we will estimate Lee bounds on our treatment effects.

Survey non-response: We will check the balance of variable non-response rates by treatment group. Missing values for control variables will be dummied out of the regression analysis. Missing values for outcome variables will addressed in the same way that we describe the attrition procedure, above.

Questions with limited variation: We will exclude from the analysis questions for which 95 percent of observations have the same value to limit the noise that they introduce to the analysis.

Questions with implementation errors: Survey questions that are not implemented correctly (errors in the survey instrument or surveyor training) will not be analyzed.


4.4 Assessment of Relative Loan Program Effectiveness

To assess program effectiveness, we will show summary measures of program cost, including the cost of delivery and collection, as well as losses through defaulting loans.
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