Examination

Linkdping University, Department of Computer and Information Science, Statistics and Machine Learning

Course code and name 732A62 Time Series Analysis

Date and time 2017-10-26, 08.00-12.00

Assisting teacher Oleg Sysoev

Allowed aids “Time series analysis and its application” by Shumway & Stoffer or/and

“Time series analysis” by Cryer and Chan, Information Sheet,
Calculator.

Grades: A=19-20 points
B=16-18 points
C=13-15 points
D=11-12 points

E=9-10 points

F=0-8 points

Give motivated answers to the questions. If an answer is not motivated, the points are reduced.

1. Fortime series X = (xq,..x5) = (2,4,—2,6,10), compute a sample autocorrelation p, (2p)

2. Assume that x, and y, are two uncorrelated AR(1) processes with mean zero, 62 = 1, and ¢ = 0.2 for
process x; and ¢ = 0.5 for process y;. Consider z; = x; + 0.3y;. Is z; stationary? Compute its
autocovariance function (2p)

3. Determine ARMA orders for a stationary process x; = 2 — 0.5x;_; + w; + 0.1w;_;. Use this
information to compute ACF values for this process (you don’t need to derive ACF formula yourself).
Make also a long-range forecast, i.e. find out the limiting prediction value X,,,,, when m — co. (2p)

4. Check the invertibility and causality of the following process and determine its orders in
ARIMA(p,d, q) X (P,D, Q) notation (3p):

. Xp =Xp_q +2xp_4 — 2xp_5 +wp — 03w — 0.1wy_,

5. Estimate coefficients of the AR(2) process using Yule-Walker equations by using information about the

following autocorrelations: 5(1) = 0.6, p(2) = 0.2 and write down the estimated model equation.(2p)



9.

For the AR(2) model with estimated parameters ¢p; = 0.8, ¢, = —0.5,u = 5 and 62 = 1, compute a
95% prediction interval for the two-step-ahead forecast, i.e. the interval for X;;, ,. Assume that x,, = 6,
Xn—1 = 8.(3p)

Write down an equation of ARIMA(0,1,1) X (2,0,0), and determine which ARIMA(p, d, q) model it
may correspond to. (1p)

Look at the figures below and determine which ARIMA model of the following models is the most
suitable: ARIMA(0,0,6), ARIMA(1,0,1), ARIMA(7,0,5). Motivate your answer. (1p)
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Look at the figure below and determine which GARCH models of the following models is the most
suitable: GARCH(1,2), GARCH(2,1), GARCH(2,2) . Motivate your answer. (1p)
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After applying a seasonal differencing with period s = 12 to data series x;, an ARIMA model was fit to

the resulting data y, = V,,x; and the following output was obtained. By using this output, write down

the equation of the estimated model in terms of x; and investigate whether the model is reducible or

not. Present the final model equation (if reducible, fix this problem first). The final equation should not

contain backshift operators. (2p)

> arima(data, order

call:
arima(x = data, order

Coefficients:

se.

arl
-0.6822

mal
0.1657

0.1725 0.1576

c(1,0,2))

= c(1, 0, 2))

maz
-0.5784
0.0988

intercept
-0.0304
0.0321

Determine the sine and the cosine amplitudes of the frequency w = 0.1 by knowing that n = 100 and

looking at the following output of the Discrete Fourier Transform d (ﬁ) (1p):

= d_w

Time Series:

Start = 1
End = 100

Frequency = 1

[1]

[6]
[11]
[16]
[21]
[26]
[31]
[36]
[41]
[46]
[51]
[56]
[61]
[66]
[71]
[76]
[81]
[86]
[91]
[96]

.3178445+0.
.2120019+0.
.2628591-0.
.1878075+0.
.2272997-0.
.0216143+0.
.7709906+0.
.2293375-0.
.8728691-0
.0604524+40.
.5086348-0.
.0604524-0.
.8728691+0
.2293375+0.
.7709906-0.
.0216143-0.
.2272997+0
.1878075-0.
.2628591+0.
.2120019-0.

00000001
37552991
18846681
72272061
31311994
96998601
48764551
84277021

. 78501291

64180811
00000001
64180811

. 78501291

842770214
48764551
96998601

.31311991

72272061
18846681
37552991

.3589806+0.
.2033392+40.
.4755845-0.
.0312714-0.
. 408395440,
.8894355+0.
.6182064-0.
.3241282+40.
.3529247+0.
.8262510-0.
.2912167-0.
.8983568-0.
.6943800-1.
.0451891-1.
.450025340.
.9626990+0.
.6612961+0.
.6705536-0.
.1613730-0.
.5454744-0.

07558371
02138951
16376411
11329001
24596991
96482214
75302444
18370644
94501421
66742434
62408761
46622111
44767351
06839961
77717274
85861501
56293431
45064321
73585584
22306261

.1892396+0.
.0997303-0.
.2228794-0.
.2683178+1.
.0130480+0.
.4177923-0.
.1262764+0.
.0180123-1.
L1730722-1.
.0350619+0.
.8742387-0.
.3468271+1.
.6914161+0.
.7088413-0.
.2176846-1.
.9567709-1.
.8189616+0.
.1699727+0.
.3471806+0.
.2029804+0.

19458421
32450391
49618151
44878341
46808134
56389444
79751344
11454724
59845891
67611421
35268921
09558621
61609591
28170671
61465701
59081041
66293121
61553581
00497121
28696721

[= Nl

.2029804-0.
.3471806-0.
.1699727-0.
.8189616-0.
.9567709+1.
.2176846+1.
.7088413+0.
.6914161-0.
.3468271-1.
.8742387+0.
.0350619-0.
L1730722+1.
.0180123+1.
.1262764-0.
.4177923+0.
.0130480-0.
.2683178-1.
.2228794+0.
.0997303+0.
.1892396-0.

28696721
00497124
61553581
66293121
59081041
61465701
28170671
61609591
09558621
35268921
67611421
59845891
11454724
79751344
56389441
46808134
44878341
49618151
32450391
19458421

545474440,
.1613730+0.
.6705536+0.
.6612961-0.
.9626990-0.
.4500253-0.
.0451891+1.
.6943809+1.
.8983568+0.
.2912167+0.
.8262510+0.
.3529247-0.
.3241282-0.
.6182064+0.
.8894355-0.
.4083954-0.
.0312714+0.
.4755845+0.
.2033392-0.
.3589806-0.

22306261
73585581
45064321
56293431
85861501
77717274
06839961
44767351
46622111
62408761
66742431
94501421
18370641
75302444
96482211
24596991
11329001
16376411
02138951
07558371
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