
Final exam 2016
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.

(a) (10 points) Consider the DeGroot model in an n-agent star network, in which player 1,
the center, puts weight 1 − δ on her own opinion and weights δ/(n − 1) on each peripheral
agent’s opinion; and the peripheral agents 2,...,n each put weight ε on their own opinion and
weight 1 − ε on the opinion of agent 1. What is the interaction matrix T? What condition
must the social influence vector s satisfy? Conjecture that the social influences of peripheral
agents are equal: s2 = s3 = ... = sn. Derive two equations for s1 and s2. Solve these
equations for the social influence vector. Now fix 0 < δ < 1 and suppose ε = 1/n. As n
grows, is this society wise? Why or why not? Continue to fix δ but now suppose ε = 1−1/n.
Is this society wise? Why or why not?

(b) (5 points) You are designing an information intervention about a new fertilizer technology
with the goal of documenting information diffusion about the technology. Your population
lives in a number of villages. Design the intervention. Which individuals in which villages
will you treat? What regression will your run? Explain the interpretation of the two key
coefficients.

(c) (5 points) Fix an undirected network. Prove that in a component in which at least two
people have different degrees, the average of people’s neighbors’ average degree is strictly
higher than the average degree.

(d) (5 points) An elite club organizes weekly meetings for managers of a number of companies.
Suppose you find that when a new firm becomes a member (for an exogenous random reason),
this firm will increase the share of its borrowing that comes from the bank which is the
member of the group. Can you conclude that this is welfare-reducing crony lending? Why?

(e) (5 points) College freshmen are randomized into rooms in a dorm. Suppose you find
that the college GPA of students is positively related to that of their roommates. Can you
conclude that there are peer effects? Why?

2. Misallocation in supply chains. (5 points for each part.) In this problem our goal is
to explore the impact of input misallocation in the Acemoglu et al (2012) model of supply
chains. The representative consumer’s preferences are

u(c1, ..., cn) = A
∏n

i=1
c
1/n
i .

The output of sector i is

xi = zαi l
α
i

∏n

j=1
x
(1−α)wij

ij

where
∑

j wij = 1. For simplicity assume wij > 0 for all i, j. Our interest here is not on the
effect of changes in zi, but on the effect of industries choosing xij inefficiently. Specifically,
suppose that firms behave as if their production function weights on inputs are not wij but
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γij, where
∑

j γij = 1. Define the “KL-distance” between the true and perceived input
weight vectors of industry i to be

δi =
∑
j

wij log
wij
γij

.

It is easy to see that δi = 0 if wij = γij (j = 1, ..., n) and is positive otherwise. Think about
δi as a measure of “how wrong” are the beliefs of firms in industry i about their optimal
input mix.

As in the original paper, the influence vector

v =
α

n
[I − (1 − α)W ′]

−1
1

will play a key role in the analysis.

(a) Explain the intuitive meaning of the influence vector using path counts.

(b) Show that (I−(1−α)W )1 = α1 and use it to prove that v′1 = 1, that is, the coordinates
of the influence vector sum to one.

(c) Denoting the wage by h, show that firms set

li = αpixi/h and xij = (1 − α)γijpixi/pj.

Substitute into the production function and take logs to obtain

log pi = ki + α log h+ (1 − α)
∑

j
wij log pj + (1 − α)δi

where ki is a constant which does not depend on the (endogenous) prices or on γij, but may
depend on wij. Note, the key novelty in the formula is the KL distance δi.

(d) Rewrite the previous equation in matrix form and pre-multiply with v′ to obtain

(α/n)1′ log p = k̃ + α log h+ (1 − α)v′δ

where log p and δ are column vectors of log pi and δi and k̃ is some constant.

(e) Argue that h is nominal GDP and that setting 1′ log p/n = 0 gives the right price index.
Express real GDP. What happens to GDP when δi goes up in a sector? In which sectors
does misallocation of inputs have a larger effect on GDP? Why?

(f) Suppose that the production structure is symmetric, so that vi = 1/n for all i. Compare
the effect of supply chain misallocation in economies with low α and with high α. When is
it larger? Is the effect of α linear? What is the intuition?

3. Media capture through favor exchange. (5 points for each part.) Your goal is to document
the full circle of favors between the government and the media leading to media capture in a
country with moderately strong political institutions. In this country there was a change in
political power: before 2000 the yellow, after 2000 the red party had political power. Your
hypothesis is that only the red government engaged in media capture. You have the following
data for the period 1996-2004. (i) Monthly advertising spending by state-owned and private
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firms in essentially all media. (ii) The names of managers and owners of all firms, and the
period during which they were affiliated with the firm. (iii) Balance sheet data for all firms,
including information on whether the firm is state-owned or privately owned.

Start by documenting advertising favors from politicians to connected media. Begin with
advertising in the top two political newspapers. These are the Yellow Times (YT), a
yellow-leaning newspaper; and the Red Journal (RJ) a red-leaning newspaper. In partic-
ular throughout the period the RJ was owned by an investor X who had direct personal ties
to the red-party prime minister.

(a) Your hypothesis is that state-owned firms (like the National Lottery) advertised “too
much” in the red-leaning daily under red governments. For advertiser a in year t define
redshare, denoted rat, to be the share of its total advertising spending in these two newspapers
which is spent in RJ. That is, denoting by R and Y the spending in the red and yellow-
leaning newspaper, r = R/(Y + R). What regression would you run to document evidence
on your hypothesis? What is your key coefficient? From what variation is it identified?

(b) Suppose you find evidence consistent with your hypothesis. Highlight a plausible al-
ternative explanation for your fact. Now suppose that you also have data on advertising
spending on billboards, and suppose that some, but not all billboard companies, were also
owned by investor X. What regression would you run to exploit this fact? Why does this
regression help refute the alternative explanation?

(c) Suppose that investor X purchased a tabloid newspaper, the Daily Mail (DM), in July
2001. How would you use this fact to get further evidence on advertising favoritism? Specify
the regression you would run. Is there an alternative explanation of the fact in part (a) that
this specification can help refute?

Suppose that in February 2003 there was a public fallout between investor X and the red
prime minister. Your hypothesis is that favor exchange between them broke down at this
moment. Let us use this event to document return favors from connected media to politicians.

(d) As a first step, explain how you would document that advertising favors stopped after
the fallout. Try to collect as many facts as possible to make this convincing.

(e) Now consider media bias as a return favor. Specifically, your hypothesis is that as long as
they got advertising favors, connected newspapers were not covering government corruption
scandals. Suppose you identify a set of corruption scandals, and count in each month, for
both the YT and the RJ, how many articles they write on these scandals. How would you
use these data to document return favors?

(f) Assuming your results are convincing, a key question is why state-owned firms directed
advertising to connected media. Your hypothesis is that because some of them were them-
selves captured: their managers came from the business group of investor X. What facts
would you document to show this? What is a possible welfare loss due to this type of state
capture? How could you document this welfare loss?
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