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1. Stated Problems1. Stated Problems

• How does participation in a microfinance 
program diffuse through social network? 

• Does a good social network contribute to 
diffusion of participation?

• Basic information transmission (contagion)       
vs. Diffusion by social network endorsement?  

• Diffusion probability differences between 
participants and non-participants? 
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Background on MicrofinanceBackground on Microfinance

• Bharatha Swamukti Samsthe (BSS) operates a 
conventional group-based microcredit program: 
borrowers from groups of 5 women who jointly liable 
for their loans, in rural southern Karnathka (in India). 

• When BSS starts working in a village, it seeks out a 
number of people defined “leaders”, who based on 
cultural context are likely to be influential in the 
village.
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2. Data Attributes 2. Data Attributes 

• Baseline survey in 75 villages before BSS’ entry
Village questionnaire: village leaderships, presence of NGOs and 

self-help groups, geographical features

Household census: demographical info., GPS coordinates, 
amenities (social connections)

• Detailed survey (sub-sample, 46%) after modulation 
including age, sub-caste, education, language, occupation

• These surveys gathered social network data on 
13 dimensions, including friends or relative visit one’s home, to 

pray, borrow and lend money or material goods, obtain / give advice 
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2. Data Attributes 2. Data Attributes 

• Participation state: mit

• Informed stated: sit

• Personal characteristics: xt

• Peer ratio of participation over informed: fit

(calculated by individual’s social network which can be 
identified by individual census)

• Descriptive Statistics: 
• 18.5% average take-up rate; 12% “leaders”; average 

number of connection, 15; 223 average households in a 
village; 2.2 network path length; 26% clustering rate
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2. Data Attributes2. Data Attributes

• Eigenvector Centrality
• A household’s centrality is defined to be proportional 

to the sum of its neighbors’ centrality. (the ith entry 
of the eigenvector corresponding to the maximal 
eigen-value of the adjacency matrix.)

• Eigenvector depicts the degree of social network
• Eigenvector centrality and the importance of 

injection points
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3. Conceptual View3. Conceptual View

• Two Categories of Information Diffusion 
• “Mechanical effect”, information transmission 

as in the spread of a disease or rumor 
• “Endorsement effect”, interactive effects 

between individuals, as in the adoption of 
technology, or strategic complementarities 

• Difficult to disentangle these two effects in 
reduced form model
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3. Conceptual View3. Conceptual View

• Action Timing: 
A. BSS informs the set of initial leaders 
B. Leaders decide whether or not to participate 
C. Households that are informed pass information to their 

neighbors, with same probability (may differ, participation)
D. In each period, households who were informed in the 

previous period decide, once and for all, whether or not 
to participate, depending on their characteristics and 
potentially on their neighbor’s choice as well (the 
endorsement effect)
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BSS informs the set of initial leaders. Then leaders 
decide whether or not to participate 
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Households that are informed pass information to their 
neighbors, with same probability (may differ, participation)
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3. Conceptual View3. Conceptual View

• Participation probability when informed, pi,  
which is a function of individual’s personal 
characteristics Xi and his or her peers’ choices Fi

• “Information” model: 

• “Information with endorsement” model: 

• where Fi = #(informed + participate) / #(informed), 
representing for peer effect 



14

3. Conceptual View3. Conceptual View

• Probability that an informed agent informs a 
given neighbor in a round, conditional on the 
informed agent choosing NOT to participate, qN

• Probability that an informed agent informs a 
given neighbor in a round, conditional on the 
informed agent having chosen to participate, qP

• Complete Model: (qN, qP, pi)
• Variables: mit (participate or not), sit (inform or not), xit

(individual characteristics), fit (degree of peer choices), …
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4. Empirical Strategy: Overview4. Empirical Strategy: Overview

• How can we test whether injection points and / 
or social network matter? 

• Primarily, we test the statistical relation between 
average take-up rate and personal / village 
characteristics, which can capture injection and 
social network, by reduced form regression

• Then we construct structural form to estimate the 
model discussed in previous section, 

(qN, qP, pi (α, β, γ))
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4. Empirical Strategy: Reduced Form4. Empirical Strategy: Reduced Form

• Identify whether injection point matter

• Model 1.
where yr is average take-up rate, ξr

L is personal 
characteristics of leader, Wr is village feature

• Model 2. 

• Model 3. Considering time-varying correlation pattern
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4. Empirical Strategy: Reduced Form4. Empirical Strategy: Reduced Form
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4. Empirical Strategy: Reduced Form4. Empirical Strategy: Reduced Form

• Examine correlation between village-level 
participation rate on a set of variables that 
capture network structure
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form

• Recall the model established before 

• How to estimate parameters?
• Method of simulated moments (MSM) to 

estimate parameters in the model 
• Bayesian Bootstrap Algorithm (BBA) to estimate 

the distribution of estimators  
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form

• Method of Simulated Moments (MSM), to 
estimate parameters, β, γ, qN, qP

• Moments to be chosen:  ……
• Given initial parameters, we simulate the model 

and then obtain simulation data and simulated 
moments. Compared with empirical moments, 
we then adjust parameters, unless criterion 
value is sufficiently smaller. 
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form

• MSM Procedure: 
1) Current period with beginning state (mt, st)
2) The newly informed makes participation 

decision, based on X and F (to be updated) 
3) Information transmission, associated with mit

(also to be update), qN, and qP

4) Next period with new state (mt+1, st+1)
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form
• Bayesian Bootstrap Algorithm, to estimate 

distribution of parameter^ 
1) Compute deviation from simulated and empirical 

moment for each village and at each grid of parameter

2) Bootstrap sample and estimate average weighted 
deviations from simulated and empirical moments 

3) Estimate bootstrap estimator of parameter 

4) Obtain simulated distribution of parameter 
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form
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4. Empirical Strategy: Structural Form4. Empirical Strategy: Structural Form

• Discussion on Identification 
• Identification between information effect and 

endorsement effect 

• Traditional pitfalls of identifying peer effect also 
applies here!

• Robust Checks 
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5. Discussions5. Discussions

• Exogenous social network, endogenous 
information diffusion process, endogenous 
participation decision making 

• 1) About “exogenous social network”
• Network establishment: unilateral (pay fee to join 

a club), bilateral (matching, marriage), 
multilateral (multiple matching, e.g. teamwork)
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5. Discussions5. Discussions

• 2) Identification problem: those who are 
informed but not participate have less incentive 
to inform other in his around, why? 

• Information Effect or Endorsement Effect? 
• Endorsement: less incentive to inform, less 

agents to participate in the future
• Fi, #(those who informed) vs. #(those who in his 

around) ?
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5. Discussions5. Discussions

• 3) About “endogenous participation decision”
• Considering a cross-sectional case, agents 

knowing about whether others in his around 
have information or not, make participation 
decision not only dependent on how many 
people have participated, but also on how many 
people decide to participate, or even will decide 
to participate (forward-looking). 
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5. Discussions5. Discussions

• 4) Consequence: Sampling algorithm in MSM 
leads to inconsistent estimators 

• Leading example: 
• X ~ N (a + bY, 1), Y ~ N (a + bX, 1)
• Correct process {X, Y} ~ joint distribution 
• In this paper, given data {x’, y’}, they sample {xs} 

from N (a + by’), and {ys} from N (a + bx’), then 
obtain {xs, ys}

• Actually, these two distributions are not the 
same! 
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The End The End 

Thank you! 


