
Final exam 2014
Economic and social networks

The exam is three hours long. Try to answer all questions, but move on if you
get stuck. You can get partial credit on all parts. Good luck!

1. Short, but not that short answers. (5 points each.)

(a) Consider the Banerjee et al (2014) model of gossip. Recall that diffusion centrality is
the column vector DC(g; p, T ) = (

∑T
t=1(pg)t) · 1 where g is a network, p is the transmission

probability, T is the number of transmission periods, and 1 is a column vector of ones. Recall
also that the network gossip vector of person j, denoted NGj(g; p, T ) is the j’th column of∑T

t=1(pg)t. Prove that
∑

j cov(DC(g; p, T ), NGj(g; p, T )) = var(DC(g; p, T )).

(b) Consider the Karlan et al (2009) model of social collateral, in which trust between any
two agents is given by the maximum network flow between them. Consider a connected
undirected network g in which every existing link has unit capacity. Now suppose that the
network becomes more heterogenous. In particular, let 0 < K < 1, and suppose that the
capacity of each link is replaced with either 1 +K or 1 −K, where both of these have 50%
probability and replacements are independent across links. Thus each link continues to have
unit capacity in expectation, but for each link the actual capacity is now either higher or
lower than one. Is the expected value of the network flow between two agents i and j higher
or lower after the introduction of this heterogeneity? Explain why.

(c) Consider the Eyster-Rabin (2010) rich-information herding environment which allows
arbitrarily strong signals and actions that fully reveals beliefs. Suppose that each period, k
agents move simultaneously. In particular, in period t agents t1,...,tk get the signals st1,...,stk
and observe all previous movers’ actions au1,...,auk for all u < t. Then they form beliefs about
the state of the world and choose actions at1,...,atk. Denote the log odds ratio of a signal s
by s̄ = log(s/(1 − s)) and that of an action a by ā = log(a/(1 − a)). Express ā31 using the
log odds ratios of agents’ signals (i) when agents are rational, and (ii) when agents engage
in “best-response trailing naive inference” (BRTNI) play. How does the difference in your
answer between (i) and (ii) depend on k, and why?

(d) Consider the Angelucci-De Giorgi study of indirect consumption effects. Suppose that
Progresa was administered imperfectly, and there were two kinds of mistakes: (i) some eligible
households did not get support; (ii) some ineligible households did get support. Which of
these mistakes affects the conceptual interpretation of the study’s results, and why? Suppose
that you also have data on family networks. Develop a design that plausibly gets around
the problem caused by the mistakes.

(e) Vkontakte is a popular online social network in Russia, similar to Facebook. Suppose
that you have city-level data, and consider a cross-sectional regression of anti-government
demonstrations in the city on the Vkontakte penetration rate in the city. Suppose you
estimate β > 0. Why can’t you interpret this as a causal effect? Now suppose that you use
penetration rates of the first few thousand Vkontakte users (from several years earlier) as
an instrument. Does this solve the problem? Can you think of a placebo outcome variable
that helps improve the credibility of the design?
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(f) You have data on aisle-level purchases in stores of a US supermarket chain, including the
number of items scanned by each cashier in each transaction, the exact length of the transac-
tion, and a numerical identifier of each cashier. Your goal is to use this data to test for peer
effects in cashiers’ performance at the checkout counter. Just like in supermarkets in Hun-
gary, in the stores in your data cashiers are arranged in a row behind each other. Cashiers’
schedules at the counters vary depending on demand and on their individual arrangements.
Describe an empirical design that uses these data to plausibly document peer effects in the
work effort of cashiers. Explain how to distinguish between two possible mechanisms: social
pressure and prosocial behavior.

2. Incentives to talk. (5 points for each part.) There is a large population of N players. Each
period t = 1, 2, 3, ... one random agent dies, and one new agent is born to replace her. A
newborn is born “informed” (about how to farm correctly) with probability p. Otherwise she
is uninformed. An uninformed agent, at the moment of her birth, meets another agent who
is selected at random from the population. The newborn then chooses whether to ask the
person she meets (the “elder”) to reveal knowledge about farming. Asking has a cost c for
the newborn, which measures the psychological cost of bringing up a sensitive topic. If the
newborn asks and the elder is informed, the newborn learns the knowledge with probability
q (the “efficiency of communication”) and in that event receives an additional payoff of 1
and remains informed for the rest of his life. In all other cases (if the elder does not know
the answer, or if the communication did not work out) the newborn does not receive any
additional payoff and remains uninformed.

Throughout this problem you can ignore integer constraints and treat people as perfectly
divisible.

(a) Assuming that the share of informed agents in the population is s, what is the expected
payoff of a newborn if she chooses to ask, and if she chooses not to ask?

Our goal is to find the symmetric steady-state equilibria of this model, in which each newborn
chooses to ask with the same probability α, and the share of informed people s is constant
over time.

(b) Show that in such an equilibrium s = p+ (1 − p)αsq must hold. Explain why.

(c) Consider the candidate (symmetric-steady-state) equilibrium in which all players choose
α = 0. What is s? Characterize the range of c values for which this profile is an equilibrium.
Explain the intuition. How do changes in p and q affect whether this equilibrium exists?
Explain.

(d) Consider the candidate (symmetric-steady-state) equilibrium in which all players choose
α = 1. What is s then? Characterize the range of c values under which this profile is an
equilibrium. Explain the intuition. How do changes in p and q affect whether this equilibrium
exists? Explain.

(e) What happens in the range of c values where your answers for (c) and (d) overlap? How
might this result explain evidence that social learning is more successful in some than in
other contexts? Explain the intuition. Can you think of empirical implications or tests of
this model?

(f) In the overlap range there is also a mixed (symmetric-steady-state) equilibrium. Char-
acterize this equilibrium.
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3. Business networks. (6 points for each part.) Your goal is to design a field experiment in
China measuring the effect of business networks on the performance of small and medium
enterprizes (SMEs). You would like to evaluate a “business association” type intervention
in which managers of ten SMEs have the opportunity to meet as a group once a month
for a year (e.g., have breakfast together) and discuss business-related issues. You have a
budget that covers, for 2,400 firms, (i) a baseline survey, (ii) an endline survey, (iii) the costs
of possible small additional interventions (see below). A local organization pays for and
arranges the meetings for one year.

(a) Design the experiment. How many firms are in your treatment and control groups? What
is the treatment? How do you sort managers into groups of ten? What are key variables you
ask for in the surveys? What is your main regression (what is the unit of observation, what
is the sample, what is on the left-hand side, what is on the right-hand side, what variation
identifies your coefficient)?

(b) Suppose that you are interested in what is the mechanism through which meetings
can help SMEs. Consider the mechanism that meetings help managers share information,
for example about suppliers or loan opportunities. Design a sub-intervention within the
experiment that helps you measure the importance of this effect. Be specific about the
concrete intervention, sample sizes, and the regression you would run to evaluate this effect.

(c) Another candidate mechanism is that more experienced or better managers train their
peers in management practices. Explain how you could measure this effect using the basic
design outlined in (a). Explain how you might want to change the randomization in that
design to increase power in answering this question. Be specific about your regression.

(d) Yet another mechanism is that frequent meetings build trust between managers, which
might increase the efficiency of the channels (b) and (c). Design an additional intervention
within the current experiment that would allow you to get at this. Again, be as specific as
possible.

(e) Suppose that you are also interested in which ten managers should be combined to
maximize benefits. What might be interesting hypotheses to test here? How would you
modify your basic randomization to look at them?
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