Week6:

1.

12.

13.

Write the equation that defines a process ARMA(0,1)(0,1)12 with parameters 6;, = 0.8 and
6, = 0.6 and find the ACF of the process.

Write the equation that defines a process ARMA(1,0)(1,0)4 with parameters ¢, = 0.8 and
¢, = 0.6 and find the PACF of the process.

Suppose that you want to analyze a given time series data with the correlogram of Figure 1.

According to this information, what is the best model for this time series? Justify your answer.

Autocarrelation FPartial Caorrelation AC PAC  Q-Stat  Prob

-0.444 -0.444 22515 0.000
0.0z2g -0.211 22,608 0.000
0.015 -0.083 22,634 0.000
-0.097 -0.1585 237283 0.000
0.094 -0.027 24779 0.000
-0.108 -0118 26176 0.000
0.042 -0.075 26.400 0.000
0.036 -0.003 26561 0.0
0.040 0.089 26755 0.002
-0.036 0.027 26913 0.003
11 0118 0183 28651 0.003
12 -0.404 -0.367 49.305 0.000
13 0289 -0.111 &7.870 0.000
14 -0.037 -0.048 58.049 0.000
15 -0.035 -0.037 58213 0.000
16 0.087 -0.023 59213 0.000
17 -0120 -0.077 61134 0.000
18 0.252 0.157 69727 0.000
19 -0176 0.038 73950 0.000
20 -0.047 -0.071 74249 0.000
21 0.056 0.021 74690 0.000
22 -0.056 -0.046 75134 0.000
23 0053 0018 75530 0.000
24 0039 -0.095 75753 0.000
25 -0104 -0108 77.318 0.000
26 0.083 -0.020 78.342 0.000
27 -0.045 -0.090 78.644 0.000
28 -0.015 -0.029 78.676 0.000
29 0037 0055 79833 0.000
30 -0.210 -0.027 86.688 0.000
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Week 7:

14. Are the following processes stationary/causal? Are the following processes invertible? Justify your
answers. Consider that .~WN(0, 02).
a. Ye=¢6+08¢_1—¢_,
b. y =0.6yq+ 0.4y, +¢
c. ¥e=(1—-0.7L+03L%c¢

15.  Consider the process ARMA(1,1) with ¢ = 0.8 and 6 = 0.5 and with mean equal to 10.

a. Formulate the equation that defines the process

Week 8:

16.  For the following processes identify the orders of the autoregressive and moving average part and
write the ARMA representation without the lag operator:
i. Y, =(1-0.5L),
i. (14 0.8L)Y, = (1—1.2L),
iii. (1—0.7L+ 0.4L2)Y, = (1 — 1.2L)¢,
v. (1+08L)Y;=(1—-0.7L+ 0.4L2 + L3)g,

17.  Consider the following models where £,~WN(0, 62):
i Ye=Yeq +&— 1564
i. Yy=0.8Yq+¢—0.5¢_4
ji. Yy=11Y_q +0.8Y_1+¢& — 1.7¢._1 + 0.72¢_,
V. Yy =0.6Y_1+¢&—1.2¢_1+0.2¢_,
a) Verifyif Y; is stationary and invertible.
b) Characterize the behavior of the ACF and PACF.



18. In the following figure you may find the ACF and PACF of four time series.
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(d) Time series
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According to the previous figures identify an appropriate ARMA model for each series. Justify.



19. Consider the following estimation outputs for a fitted model on a prince index (IPI).
b. Write the estimated model in equation form.
c. Comment on the residuals distribution.

d. s the proposed model acceptable?

Dependent Variable: D(IP1,1,12)
Sample (adjusted): 2001M02 2011M04
Included observations: 123 after adjusimenis
MA Backcast: 2000M01 2001MO1
Variable Coefficient Std. Emor 1-Statistic Prob.
MA(1) -0.740267 0.060517 -12.23246 0.0000
SMA(12) -0.887638 0.023475 -37.81162 0.0000
R-squared 0557799 Mean dependent var 0.071479
Adjusted R-squared 0554144 S.D. dependent var 5.378399
S.E. of regression 3.591289 Akaike info criterion 5411026
Sum squared resid 1560580 Schwarz criterion 5.456753
Log likelihood -330.7781 Hannan-Quinn criter. 5.429600
DurbinWatson stat 2249783
0
Series: Residuals
] Sample 2001 M02 201 1M04
2 — 1 DObservations 123
hean -0.052075
5 Median -0.107363
hzimum 8.061525
a hinimum -10.94672
Sid. Dev. 3.576158
Skewness -0.261054
2 Kurtosis 3.053888
Jargue-Bera 1.411936
o - HAHHHAHHHH Probability 0.493631
0.0 25 5.0 7.5

Correlogram of Residuals

Sample: 2001M02 2011M04
Included ohservations: 123
Q-statistic probahilities adjusted for 2 ARMA termi(s)

Autocorrelation Fartial Correlation AC PAC Q-Stat Frob

g -0.128 -0128 20665

0.012 -0005 20842

0.232 0237 848770 0.003
-0162 -0111 12376 0002
0.013 -0.029 12389 0006
0156 0118 15601 0.004
! -01329 -0.055 18168 0003
! 0.032 -0.015 18.308 0.006
0194 0162 23.366 0.001
! 10 -0147 -0.048 26323 0001
! 11 0.084 0023 27287 0001
= 12 0221 0187 34072 0.000
! 13 -0.153 -0.030 37.332 0.000
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14 0024 -0.083 37411 0.000
15 -0.051 -0.152 37.788 0.000
16 -0.073 0.044 38544 0000
! 17 -0.001 -0.051 38544 0001
g 18 -0.033 -0.079 38706 0.001
! 19 -0.139 -0.100 41.557 0.001
! 20 0103 0077 43153 0001

[=)

! 21 0.033 0040 43312 0001
! 22 -0193 -0.160 48972 0.000
= 23 0.218 0158 56.288 0.000
! 24 -0.204 -0.188 62736 0.000
" 25 -0.091 -0.068 G4.034 0000
U 26 0.087 0023 65235 0.000
g 27 -0.231 -0.078 73750 0.000
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28 0.057 0049 74276 0.000
29 0.004 -0.099 74278 0000
30 -0134 0017 77241 0.000




