
Exam 2, Econ 672, Spring 2014

Total points are 100. But it counts 25% toward your final grade. So the effective

total points are 25

Note: (i) please write legibly ; (ii) discuss if you think the problem is unclear (eg, lacks some

conditions); (iii) show me your work in order to get partial credits

Q1 (30 Points) Consider a return series rt, which is the difference of log price of some asset

(a): Explain the phenomenon of clustered volatility (5 points)

(b): Consider an ARCH(1) model:

rt =
√
htvt (1)

ht = a+ br2t−1 (2)

E(vt|Ωt−1) = 0 (3)

E(v2t |Ωt−1) = 1 (4)

where Ωt−1 is the information set at t − 1. It includes variables such as vt−1, rt−1 and all

previous values. Please find E(r2t |Ωt−1) (5 points)

(c): Continue (b). Please prove (mathematically) that rt is unpredictable. (5 points)

(d): Please write down explicitly the GARCH(1,1) model for rt. Under what condition will

the GARCH(1,1) model outperform the ARCH(1) model? (5 points)

(e): Please describe in detail how to incorporate the GARCH model into the forecasting

of the value at risk (VAR). What is the assumption typically made? How to check that

assumption? Be specific! (10 points)

Q2 (35 Points)

(a): Please explicitly write down a random walk with drift for yt (5 points)

(b): Continue (a). Please find the expected value and variance of yt which starts at y0 (5

points)

(c): Continue (a). Please using the lag operator to obtain the MA(∞) representation for yt

(assuming no y0) (5 points)

(d): Please describe in detail how to design an Monte Carlo Simulation in order to obtain

the critical value of -3.41 for the Dickey-Fuller distribution. You need to explicitly specify

the data generating process, the testing regression, and the testing statistic. Be specific! (10
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points)

(e): Let yt be the quarterly US Real GDP, which shows exponential growth. Please describe

in detail how to model the GDP series. How to check the adequacy of a model? What is the

argument made by Perron (1989 Econometrica) regarding the modeling of GDP? (10 points)

Q3 (35 Points) Consider a VAR(1) model for the bivariate system:

yt = ayt−1 + bxt−1 + ut

xt = cyt−1 + dxt−1 + vt

cov(ut, vt) ̸= 0

(a): Is this a reduced-form or structural form? Why? (5 points)

(b): Please find the impulse-response of ∂xt

∂ut−2
(5 points)

(c): Let a = 0.4, b = 0.3, c = 0, d = 0.1. Are yt and xt stationary (or integrated of order

zero)? Why? (5 points)

(d): Please explicitly specify the null hypothesis that x does not Granger cause y. How to

draw a conclusion? Be specific! (5 points)

(e): Please describe in detail how to use Sims’ method and obtain the impulse-response using

the orthogonal error. What is the assumption made by this method? (10 points)

(f): Briefly describe the Blanchard Quah (BQ) Decomposition (5 points)
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