Final Exam Financial Econometrics, 05-07-2005
The exam lasts for 3 hours. This is not an open-book exam. The use of pocket calculators is allowed.

For each question the maximum number of points that can be obtained is indicated, adding up to 110
points. Only the best-answered questions, together worth 100 points, will be taken into account; there-

fore, some questions, together worth 10 points, may be skipped.

Write down your name and student number on all your work. Always give motivated answers; correct

answers with no motivation will not be awarded the full amount of points.

The grades for this exam will be made available on or before Tuesday, July 26, 2005.

1. [10] Derive the autocovariances and the autocorrelation function for an MA(q) process.

2. Consider the covariance stationary ARCH(1) process u; = o4 with af =qaop+ aluf_l and g; ~
IIN(0,1).

(a) [5] What are the first four moments of u;, conditional on u;_1, u¢_9,...?

(b) [10] Derive the first four unconditional moments of u;, stating conditions under which they

exist.

3. [10] Indicate what are the essentials of “spurious regression”: what is it, when does it occur, are

there any precautions against it?

4. Consider the dynamic Gordon growth model
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where p; = log P; is a log-stock price, d; = log D, is the corresponding log-dividend, r; =
log([P; + D¢]/Pi—1) is the log-return, and k and p are constants, with 0 < p < 1.

(a) [10] The equation (1) is obtained as a solution to the forward difference equation

Pt = ppe+1 +k+ (1 — p)dey1 — Te41- )

Show how equation (2) is obtained from a log-linearization of the definition of 7.

(b) [5]Explain why the model (1) is more general than the linear present value / Gordon constant

growth model.

(c) [10] One way to test the constant growth model is via long-horizon regressions of the form.

Ter KK 2= Tl + oo+ 1o = oK) + BK)(de — pt) + ey i i

where o(K') and B(K) are regression coefficients, depending on K, and 7,  f is a dis-
turbance term. Explain why 7, i i will display autocorrelation if X > 1. How can one

correct the regression standard errors for this type of autocorrelation?



5. Let Ry denote an N-vector of the monthly stock returns, and let R x; denote another K -vector
of monthly stock returns. It is assumed that
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An investor has a portfolio consisting of the last K stocks, and wants to test if there are diver-
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sification benefits to adding some of the other N stocks to his portfolio. For this purpose he
collects a sample of monthly data {R ¢ Rk, t = 1,...,T}, and estimates, by least-squares, the

multivariate regression

RNt:a+BRKt+€t, tzl,,T (4)

(a) [5] What are the true (population) values of a and B, implied by (3)?

(b) [10] The intersection hypothesis is Hp : a = (¢ — Bt)~y,, where ¢ is a vector of ones, and
v is a zero-beta return (a free parameter). Explain this hypothesis, and indicate how it can
be tested.

(c) [10] Suppose now that a risk-free asset is available, paying a constant interest rate Ry. Let
Zny = RNy — Ry and Zgy = R — Ry, the excess returns. Letting & denote the estimated

intercept in a least-squares regression Zy; = a + BZ g, + €, show that
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where X is the regressor matrix, where fiz and Q KKk are the sample mean vector and

variance matrix of R, and where X is the variance matrix of &;.

6. Let y; = (y1¢,y2:)' be a vector of daily returns on 2 different assets, which is assumed to satisfy

Y¢|Q:—1 ~ N (0, Hy), where
h h
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the 2 x 2 conditional covariance matrix of y;. It is assumed that H; follows a DCC specification:
hiig = wi+ alyit_l + B1h11-1,
haoy = w2+ a2y§,t_1 + Boh22 i1,
hige = piogV/ harehoa,

where p15 4 = qi2,t/\/q11,tG22,¢> and

Gijt = Gj(1 —a—F)+auig1uji1 + Baiji—1, ,j=1,2,
wit = Yit/\/ hiit, 1=1,2.
(a) [10] What are the main advantages and limitations of the DCC model?

(b) [5] Decribe how the parameters of the model can be estimated.

(c) [10] Describe how the correlation specification may be tested, using the residuals %, and

tgt, and the estimated correlation ;o



