
Homework 5: VAR model for inflation, unemployment and interest

rate

Instruction: there are four questions. Each question is worth 1 point. You can

discuss the homework with each other. However, you need to turn in your individual

answer. See syllabus for the due date.
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Q1: Shape of impulse response function

Consider a univariate AR(2) model with white noise error term

yt = φ1yt−1 + φ2yt−2 + et

Please simulate and plot the impulse response of
dyt+ j
det

, j = 0,1,2, . . .20 for the

following three parameter sets

φ1 = 1.1,φ2 =−0.24

φ1 = 0.5,φ2 = 0.24

φ1 = 1.8,φ2 =−0.8

assuming et =−1, e j = 0,∀ j 6= t. Please explain under what condition
dyt+ j
det
→ 0 when

j→ ∞.
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Q2: A three-variable reduced form VAR

Please download HW5 data from my webpage. There are three quarterly series from

1960Q1 to 2000Q4: inflation (pi), unemployment rate (u) and federal funds rate(r).

Consider a reduced-form VAR(4) for this system. Please explicitly generate the first,

second, third and fourth lagged values for each variable, and use command lm to run

the regression using u as the dependent variable (i.e., the second equation in the

VAR). Hint: the first two lagged values for pi are

T = length(r)

pi1 = c(NA, pi[1:T-1])

pi2 = c(NA, pi1[1:T-1])
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Q3: Granger causality test

Continue Q2. Based on the regression for u, please test separately the following two

null hypotheses

H0 : pi does not Granger cause u

H0 : r does not Granger cause u

Hint: R commands for the first null hypothesis are

model.u = lm(u~pi1+pi2+pi3+pi4+r1+r2+r3+r4+u1+u2+u3+u4)

model.r = lm(u~r1+r2+r3+r4+u1+u2+u3+u4)

anova(model.r, model.u)

Please draw conclusion.
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Q4: Recursive VAR and Impulse Response

Continue Q3. You need to read Stock and Watson (2001, Journal of Economic

Perspective) to answer this question. Please use command lm and report the

recursive VAR(2) with the order (pi, u, r), and compute (by hand) the first response

of (pi, u, r) with respect to an one standard-deviation shock (impulse) of u.

Compare that to the Cholosky decomposition of the variance-covariance matrix of

reduced-form VAR residual. Please check that the residuals in the three regressions

of the recursive VAR are indeed orthogonal.
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