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Good luck!



1. (12 points) Analyze the following data with the simple exponential algorithm
Jr=(1-0)yr +0ir_1,

using 0 = 0.2 and as starting value 7jp = 3

Time

1 4
2 3
3 4

Make a forecast for time period five.

2. (12 points) The following table presents predicted monthly sales and actual monthly
sales for a company over the first six months of 2019.

Actual Sales Predicted Sales

January 270 265
February 263 268
March 275 269
April 262 267
May 250 245
June 278 275

(a) (2 points) Calculate the forecast error for each month.
(b) (3 points) Calculate the MAD (mean absolute deviation).
(c) (3 points) Calculate MSE (mean squared error).

(d) (4 points) Calculate MAPE (mean absolute precent forecast error).

3. (12 points) A stochastic process (or model) is given by
Yt = O.75yt_1 — 0.50]/)}72 + &
where ¢; is independent and normally distributed with expected value 0 and with
known variance ¢? = 1.
(a) (2 points) What model is this?
(b) (2 points) What are the parameter values?

(c) (4 points) Is the model stationary? Is it invertible?

(d) (4 points) Rewrite the model using the backshift operator B.
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4. (12 points) Assume the model
yr = &t — 0.50e;_1

where E(g;) = 0 and Var(e;) = 02 and ¢; are independent random variables.
(a) (4 points) What kind of model is this? Is it invertible?

(b) (4 points) Compute E(y;).

(c) (4 points) Compute Var(y;).

5. (12 points) Rewrite the following ARIMA(1,1,1) model
(1 — (PlB) (1 — B) Y = (1 — QlB) Et

in difference-equation form (that is, in a formula without the backshift operator

that contains y; and lagged values of y; among other things).

6. (10 points) What does asymptotically uncorrelated mean?

A. That a covariance stationary stochastic process x; has an autocorrelation
function Corr (x¢, x;,) that converges to zero as the distance between
any two points goes to infinity.

B. That a covariance stationary stochastic process x; has an autocorrelation
function Corr (x4, x;,j,) that converges to one as the distance between any

two points goes to infinity.

C. That a covariance stationary stochastic process x; has an autocorrelation
function Corr (x¢, x;,j,) that converges to zero as the distance between

any two points goes to zero.

D. That a covariance stationary stochastic process x; has an autocorrelation
function Corr (x¢, x4, ) that converges to infinity as the distance between

any two points goes to zero.
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7. (10 points) What does weak dependence for a stochastic process {x;: t=1,2,...}
mean?

A. A stochastic process {x;: t=1,2,...} where x; are independent and
identically distributed for all values of .

B. A stationary stochastic process {x;: t =1,2,...} where x; and x;., are
“almost independent” as h goes to infinity.

C. A stochastic process {x;: t =1,2,...} where the expected value does
not depend on time ¢ and the autocovariance function Cov (x;, x;,j) for
any lag h is only a function of & and not time ¢.

8. (20 points) Let {y;: t =1,2,...} follow a random walk
Yt =Yr1t+ e

where ygp = 0. We assume that {¢;: t =1,2,...} is independent and identically
distributed with mean zero and variance c2. We also assume that the initial value
Yo is independent of ¢; for all t > 1. Show that

Corr (yt, Yiip) = t—l—Lh for t>1, h>0
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