
Sketchy Key and Discussion to Old Exam 2

You are expected to provide more detailed answers in real exams

Q1a A volatile (quite) day in financial market tends to be followed by another volatile

(quite) day. In other words, conditional volatility tends to be serially correlated.

Q1b E(r2t |Ωt−1) = ht

Q1c E(rtrt−1|Ωt−1) = rt−1htE(vt|Ωt−1) = 0. Then the law of iterated expectation implies

that E(rtrt−1) = 0 and cov(rt, rt−1) = 0. In general we can show cov(rt, rt−j) = 0, ∀j >
0. So all the past returns are uncorrelated with current return, i.e., they cannot be

used to predict the current return, or the return is unpredictable.

Q1d GARCH(1,1) model consists of ht = a + br2t−1 + cht−1 and equations (1), (2), (3).

It outperforms ARCH(1) model if c is statistically significant, or, if the conditional

variance is highly serially correlated.

Q1e The value at risk (VAR) refers to the extreme negative value on the left tail of the

distribution of the return, which means big loss. Usually we assume rt = E(rt|Ω) +√
htvt, vt ∼ N(0, 1). That implies the standardized return follows a standard normal

distribution: rt−E(rt|Ω)√
ht

∼ N(0, 1). The one percentile for standard normal distribution

is -2.326 (you can get that number by using the R function qnorm(0.01)). Then the

one percent VAR is E(rt|Ω) +
√
ht(−2.326). GARCH model can be used to forecast

ht, and therefore is useful for analysing value at risk. In practice we need to verify the

normality of the standardized return using R function jarque.bera.test. If normality

does not hold, we can use the percentile of the empirical distribution of the standardized

return.

Q2a yt = ϕ+ yt−1 + et, ϕ ̸= 0

Q2b Eyt = y0 + ϕt, var(yt) = tσ2
e

Q2c yt =
1

1−L
(ϕ+ et) = ϕ+ ϕ+ . . .+ et + et−1 + . . .

Q2d We need to generate a series that contains a stochastic trend, or is random walk with

drift yt = ϕ+ yt−1+ et, ϕ ̸= 0. The testing regression is ∆yt = c0+ ctt+βyt−1+ut, The

t value of β follows the DF distribution (the 5 percentile is the critical value -3.41).
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Q2e First we take log to remove the nonlinear exponential trend. The we apply the ADF

test to the log GDP (with a trend included in the testing regression). If the null

hypothesis of having stochastic trend (difference stationary) is rejected, we need to

apply ARMA model to the detrended log GDP. If the null hypothesis is not rejected,

we need to take difference and then apply the ARMA model to differenced log GDP.

The model is adequate if the residual in the ARMA model is white noise (serially

uncorrelated). Perron argues that it is important to account for a break in the trend

term when testing the unit root. He shows that log GDP is actually trend-stationary

(shocks have transitory effects) after accounting for the oil crisis break in 1970s.

Q3a It is reduced form because (i) the error terms are contemporaneously correlated; and (ii)

the contemporaneous values yt and xt are absent on the right hand side of regressions.

Q3b ca+ dc

Q3c λ1 = 0.4, λ2 = 0.1 so both yt and xt are stationary (integrated of order zero)

Q3d H0 : b = 0, we reject it if the t value is greater than 1.96 in absolute value, or the p

value is less than 0.05

Q3e See notes

Q3f See notes
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