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Task 1: News Shock

In this question we revisit expectation-driven business cycles models (i.e. news shock). The model
is a simplified version of one-sector model in Jaimovich & Rebelo (2009) taken from Wang (2012).

Setting. A simple version of Jaimovich and Rebelo’s (2009) model can be described as a social
planner’s problem in which the planner solves
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where e; is capacity utilization, 0 (e;) is the rate of capital depreciation endogenously determined by
capacity utilization. I;p (I;/I;—1) is an adjustment cost function in investment, which satisfies the
following property: ¢(1) =0, ¢’(1) = 0 and ¢”(1) > 0, for example,
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Suppose aggregate TFP shock follows the process:
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where ¢; is a standard TFP shock and w; is a news shock (note that u,; has an effect on A; only after
4 periods.).

Calibration. Set f = 0.99, v = 0.4, a = 1/3. Choose % to ensure steady state labor at 1/3.
Choose dg and 6 to ensure a steady state utilization rate e = 1 and depreciation rate at 0.025.
Choose s to ensure that ¢”(1) = 1.15.



Task

1. Simulate this economy against news shock. Can the model generate comovement in investment
and consumption?

2. This model has three distinctive features: a utility function that yields no income effect on con-
sumption (GHH utility), variable capacity utilization, and dynamic adjustment cost in investment.
Evaluate the role played by each element (you can shut down each channel).
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Task 2: Financial Shock

In this question we revisit the effect of financial shock on business cycle. The model is taken from
Jermann and Quadrini (2012).

Setting. The baseline model consists of a representative firm and household.
Firms. The firm is endowed with Cobb-Douglas technology

0, 1—06
Yyt = ztkyng

s.t. capital law of motion
kt+1 = it + (]. - 6)kt

and an intertemporal budget constraint

b

bt+wtnt+kt+1+dt = (1*5)]%4’]#4‘%1
t

The firm enters each period with predetermined capital k; and debt repayment b;, hires labor ng,

and chooses investment i;, equity payout (dividend d;) and borrowing b;11 before production. Firms

raise funds with an intra-temporal loan, [;, to finance working capital.
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The ability to borrow (intra- and inter-temporally) is bounded by the limited enforceability of debt
contracts as firms can default on their obligations. This friction on debt finance gives rise to a
borrowing constraint which is assumed to be binding !

Equity finance is also subject to an adjustment cost, such that actual cost of equity payout is
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where k > 0 and d is steady state equity payout.
Formally, the firm’s problem is to solve the following Bellman equation:
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where s; summarize aggregate state, and my,1 is a stochastic discount factor consistent with house-
hold problem below.

1In the paper binding enforcement constraint is micro-founded by a tax benefit.



Household. The representative household maximize
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where p; is market price of stock, and 7 > 0.

Calibration. We set parameters as followed: 8 = 0.98, § = 0.05, 8 = 0.35, 7 = 0.05, « is set to
ensure steady state n = 0.33. The two parameters governing degree of financial friction are set as
¢ =0.15 and k = 0.15.

Task. Now we consider the effect of financial shock. Suppose that & is stochastic and follows an
AR(1) process in log:
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where €; captures financial shock.
(1) Simulate the economy against the financial shock;
(2) Set k = 0, simulate the economy against the financial shock.
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