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ID# ' 7772717177
ECO 5375 Prof. Tom Fomby
Eco. & Bus. Forecasting Summer I, 2015

MID-TERM EXAM

Instructions: Write in your name and student ID above. You have 1 hour and 30
minutes to complete this exam. This exam is worth a total of 97 points. The points for
the separate questions are broken out as follows:

Questions 1 - 17, 19 — 25, 27-28, and 35 are worth 2 points each.
Q18 = 5 points

Q26 =(2,2, 2) = 6 points

Q29 = 4 points

Q30 =4 points

Q31 =4 points

Q32 =4 points

Q33 =(2, 6) = & points

Q34 = (4, 4) =8 points
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SHORT ANSWER AND MULTIPLE CHOICE:

1. What are the 4 components of the Additive Time Series Decomposition and why is it C q nMOT

important for us to know about them? \( - l .,_.S‘ +—C 1—1 [? Pq fon /
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2. In two separate plots below, plot a deterministically trending time series in One plot CU”“ eq/J
and a stochastic trend time series in another plot. Clearly label your plots. Why is it Com

important that we distinguish between these two types of trend? How would you model '\a ﬂ(-‘ ++ AP
the time series in the deterministic time trend case? The stochastic trend case? _(@,N‘ ef
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3. In Chapter 2 of your textbook the authors discussed the common feature between®”¢ U@WIO"
gold and silver prices. What is the nature of the common feature in the gold and silver
prices and why is it important to note common features in this set of time series?
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4. SAS programs have two basic steps. They are the _m step and the
EW . step.

5. The basic punctuation following each executable statement in SAS is
a. Quotation mark (*)
b. Period (“.”)
Semicolon (“;”)
d. Dash (“-%)

6. To put comments in a SAS program
a. Enclose the comments between quotation marks as in: “content™
nclose the comments between /* and */ as in /*content*/
c. Enclose the comments between ( and ) as in (content)
d. Enclose the comments between # and # as in #content#
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7. If a time series y, exhibits an exponential growth pattern, it can be transformed to
stationarity by the transformation
a. Ay,

GEXIn(y,)

c. exp(y,)
d. tan"'(y,)

8. To evaluate whether a proposed forecasting model is a very good one relative to its
competitors, veteran forecasters traditionally examine two things:
a. Volatility and Statistical Significance of forecasts
Standard Errors of Forecasts and Widths of Tumning Points
éAccuracies of Point Forecasts and Interval Forecasts
d. Standard Error of Regression and Autocorrelation of Errors

9. For forecasting experiments we usually partition our time series into two parts:
These parts are |4 —-éq,uﬂ) [e data set and oy ﬁ-p/ - ga%edata set.

10. When choosing an exponential forecasting methods (at least the way Fomby teaches
it) the only two things we need to know is whether or fjot there is n e, in
the data and whether or not there is _ C€4 _§ fq ZI‘% in the data.
11. Which of the following is a useful tool for detecting whether or not there is
seasonality in the time series data we are examining (1 pt.):

a. Cross Correlation Plot

b. Value at Risk Plot

¢ Autocorrelation Plot
uys-BaIlot Plot

12. In chapter 2 of your textbook the authors discussed Key Features of time series. In
particular they looked at one or more of the following:
a. Strong versus weak months in US industrial production
@Changing seasonality in US industrial production
hanging trend in US industrial production
d. Changing cycle in US industrial production

13. One of the important assumptions of the Stable Seasonal Pattern (SSP) Time Series
model is:
a. The number of weak months equal the number of strong months
b. The trend in the time series being modeled is constant
¢. The cycle in the time series being modeled is constant
The monthly proportions within the year are stable over time.
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14. When we used the SSP model for analyzing Fomby Inc. sales we obtained next
year’s total by (1 pt.}
a. Fitting a time trend to the yearly totals
Fitting an exponential trend to the yearly totals
éJ sing the mean of the differences in yeatly totals
d. Using the mean of the differences in the yearly totals relevant to where we are in
the business cycle

Consider the following Deterministic Trend/Deterministic Season model for quarterly
data:
?t = 5 + 10t - 3Dt2 + 4Dt3 + 6Dt4

15. If we had also added a seasonal dummy variable for the first quarter we would have
fallen into the so-called Cﬁ UMl !’ Ui k 4 trap.

16. The trend line for all second quarter data across all years is given by the formula
Ye = -2 Fpof T2 4]0
The trend line for all fourth quarter ta across all years is,given by the formula
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17. Lety, = ln(RGDPt) where RGDP, is annual real gross domestic product in the US.
Consider the time series model Ay, = u; + 8D, + &, where D = 1 when the US
economy is in a recession and O otherwise. Suppose we estimated this model using Proc

Autoreg and got fi;= 0.04 and § = —0.02. I a sentence or two explain to me the
ing of this model. _Th 8 }§ o Two~vesime -Hw\e sen'es
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18. Consider the Optimal Inventory Model analyzed in Exercise 3: = D, + ¢, ®71(p) .
Define these terms
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19. Briefly explain to me the purpose of this equation: p = ¢ [ 21In (L M)]
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20. When we first estimate the DTDS model using PROC REG (recall the Plano Sales
Tax Revenue data), we examine the DW statlstlc What js the purpose of exammmg this
statistic and what is it tesfing? 74 ,CTP
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21. Trueor m If some tlme series a{a say X, n%e%? ‘(lhffe nced 3

read “identify var=x;" [ 4 ¢ b\bﬂ/d be A w nar = ¥( /)/'

22. Consider the following AR(1) Box-Jenkins model: y, = 20 + 0.8y,_4 + a;. This
model implies that the mean of the y, seriesis __ { 8 © . Suppose the last observation
you have gn the series is 95. The one-period ahead forecast for this model should be

v 2O o 2o ,/ooz 7b-u,zw ¢ (1s)
F and PACF of

v
23.r False. The “Damping” anc( “Cuttmg Off” patterns of the Al
the stationary form of a time series provide a way to identify the orders of pure Box-
Jenkins processes.

made stationary, then the identify statement in the SAS Procedure 2%&/-\ should

1

24. If the ACF has 2 spikes in it and then cuts off and if the PACEF tails off, the ARMA
model that is appropriate for the data is ARMA( d , &)

25. Consider the model: y, = v,_; + a,. The stationary form of this model is

A4 =G
Y ¥

OTHER QUESTIONS:

26. Suppose you have applied ordinary least squares model to a DTDS meodel that
produces the following table.

o - OL:Sregression to.get the DW statistic. - L |

The REG Procedure
Model: MODEL
Dependent Variable: SALES

Durbin-Watson D 0.432
Pr<DW <.0001 .
Pr>DW 1.0000

Numbgr of Observations 312 i
1st Order Autocorrelation (.783 |




(a) What are the null and alternative hypotheses of this test? °
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(b) Given the above result, what is the conclusion of this test?
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(¢) In further testing of the DTDS model that you are investigating, would you be
mclined to use Ordinary Least Squares Output (Proc Reg) or Generlaized Least
Squares Output (Proc Autoreg)? Explain your answer.
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27. Suppose you have been given the output displayed in Computer Qutput # 1. Does it
appear that the DTDS model has autocorrelated errors? Explain your reasoning.

e the AR/ and AR 2
c):/ f:;f}é'c;ﬁ %ﬁc fz/z :viﬁayf/y s &niycang-at- 14

Computer Qutput # 1 S—-70 /€ ve /

Parameter Estimates

Variable DF Estimate Standard Error t Value Approx
Pr > |t|
Intercept 1 108160 28166 3.84 0.0002
t 1 2197 380.0081 578 <0001
2 1 -2.3581 1.1592  -2.03 0.0428:
d2 1 -13603 5248  -2.59 0.0100
d3 1 26528 6700 3.96 <0001
d4 1 19559 7308 -2.68 0.0079
ds 1 27417 7317 -3.75  0.0002
do 1 23676 7454 3.18 0.0016
d7 I 49498 7512 6.59 <0001
ds 1 68258 7465 9.14 <0001
d9 1 -38426 7336 -524 <0001
d10 1 -22235 7331  -3.03  0.0026
di1 1 27777 6744  -4.12 <0001




Parameter Estimates

Variable DF Estimate Standard Error t Value ApproxE

Pr> |t
d12 1 11731 5325 220 0.0284
ARI1 1 -0.5884 0.0444 -13.24 <0001
AR4 1 -0.1216 0.0429 -2.83 0.0049
AR12 1 -0.2234 0.0415 -538 <.0001:

28. Given Computer Output # 1, does it appear that the trend in the DTDS model has

@ curvature? Explain your answer. )/ es. m_e G_L f‘ OJ-E)L@I‘ n I\\ﬂ[
Cn;%‘tf‘eq% L2 vanpebe (s shiushvally
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29. Givén Computer Output # 2 (which was produced by PROC AUTOREG) that
accompanies Computer Output # 1, does it look like there is significant seasonality in the

data? Explain your answer. What are the null and alternatwe ypotheses of the tes M
@ result reported in this output? y 7]&1 aunt/ A ol ‘s ,&
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30. Cons1der Computer Output # 3 below. Suppose that the data so analyzed has the
following output. Which months of the year are weak? Which months are strong?
Which is the weakest month? Which is the strongest month? Thoroughly explain your
answer on the next page.

! o #— ( b,‘q ?-?I}‘Flwg"h f) Computer Qutput # 3

f bs sum dta d2a d3a dda d5a déa
b\};ﬂl"—i- 1.97E-15  -0.0231 -0.146 0.21;651 -0.1997  -0.2707  0.19076
rom 14 =Geph
"’H‘ A ur) d7a d8a d%a d10a d1ta d12a
Cor .e? 0.42398 0.59343 -0.3@7016 -0.22301  -0.27397  0.082865
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Answer for Question 30:
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31. (a) In the below space I want you to draw the ACF and PACF of the ARMA(0,0)
model. On one graph you should have “ACF” on the y-axis and J on the x-axis. On the
other graph you should have “PACF” on the y-axis and J on the x-axis.

MICE PACF
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(b) In a similar manner draw me “plausible” ACF and PACF functions for the MA(2)
(equivalently ARMA(0,2)) model in the below space.
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Now consider the SAS Computer Qutput # 4 that is provided as an insert to this
exam. We are analyzing the monthly sales of Goofy Burgers. Use this output to answer

the following 4 questions. We wish to determine the best Box-Jenkins model for this
data.

32. Using the sample ACF and sample PACF that is provided by Computer Qutput
# 4, give me a tentative identification of the p, and q values for the series. Explain your

answer,

p=_© ,q=_{ .




33. Using Computer Output # 4, fill in the following P-Q box. Be sure to tell me
what the entries of the cells of your box are. Which model is indicated to be the best
@ model in the P-Q box? Explain your reasoning.
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34, Use Computer Output #4 to conduct an overfitting exercise on the model you
chose from the P-Q box. Below, report the overfitting coefficient of each overfitting
model and 1ts corresponding p-value. What conclusion do you draw from the overfitting
exercise? Explain your answer.

Overfitting Model 1 is ARMA(© J

The overfitting coefficient estimate is ©,0 12 .
(j@ The p-value of the overfitting coefficient estimate is . &2 8 T

Therefore the overfitting coefficient from this model is

statistically (significant/ ). Circle one alternative.

Overfitting Model 2 is ARMA( { , ).
The overfitting coefficient estimate is ~ & . © { ? 25

@ The p-value of the overfitting coefficient estimate is  © g‘é 7£
Therefore the overfitting coefficient from this model is
statistically (significant/ . Circle one alternative.

35.Myc ﬁ?dusjon is that the best model for Goofy Burgers is

&
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SAS Output Page 1 of 12
CM/)&%W @Mﬁu%#% ~
Sales of Goofy Burgers
X=Time Y=Y
Y o
88

sp i ¥
45
éﬂi Sl ey et s e ey ¥ 2 E e A s St S i * e e T
0 20 40 80 80 100 120 140 160 180 200
Obs
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SAS Qutput Page 2 of 12

Building the P-Q Box for the Goofy Burgers Time Series
The ARIMA Procedure

Name of Variable =y
Mean of Working Series | 50.16262
Standard Deviation 1.445853

Number of Observations 200
Autocorrelation Check for Whlte Noise
To Lag | Chi-Square { DF | Pr> ChiSq Autocorrelations
6 4701, 6 <.0001| 0.454 | -0.1051-0.077 | 0.020 | 0.089 | 0.018%
12 5643| 12|  <0001|-0.117 | -0.105 -0.070 | -0.084 | -0.072 | -0.051 |
18 59.20ﬂ 18<0001 -0.017 1 0.003; 0.030] 0.011 | -0.068 | -0.081
24 - 67.13 24 <0001 | 0.054 | 0.157 | 0.067 | -0.033 | -0.006 0.046J

Trend and Correlation Analysis for y

54 10~
82 05 -
o 50+ © 00~
8 .05 -
46 - o
& 4.0~
H H 1 H H
0 50 100 150 200
Observation
10

PACF
IACF

Lag Lag

! Conditional Least Squares Estimation

Approx
Parameter | Estimate | Standard Error | t Value | Pr> || | Lag
Mu 50.16262 0.10249 1 489.42 | <.0001 0I

Constant Estimate 50.16262
Variance Estimate 2.100996
$td Error Estimate 1.449481
[ AIC 717.0552

file:///C:/Users/00008904/AppData/Local/ Temp/SAS%20Temporary%20Files/ TD1604 1... 6/12/2015




SAS Output Page 3 of 12

SBC 720.3535
Number of Residuals 200

* AIC and SBC do notinclude log determinant.

Autocorrelation Check of Residuals
To Lag | Chi-Square | DF : Pr> ChiSq Autocorrelations
6 4701 6 <.0001 | 0.454 -0.105%-0.077 0.020 0.089;{ 0.018
12 56.43 . 12 <.0001 | -0.117 -0.105;-0.070 -0.084 -0.(.']722-0.051E
i 18 £9.20 | 18 <.0001 | -0.017 0.003‘\ 0.030 | 0.011)-0.068 -0.081;
B 67.13| 24|  <0001| 0.054 | 0.157 | 0.067 |-0.033|-0.008 | 0.046
30 81.62 | 30 <.0001 | 0.038 | -0.049|-0.117 | 0.038 | 0.199 0.053§
36 92.33| 36 <.0001 | -0.117 | -0.082 : -0.005 | 0.054 | 0.008 -0.144}

Residual Correlation Diagnostics for ¢
10 -

05+

ACF
PACF
[=)

[=]

001

InCF

05 -

White Noise Prob

18- . . . 10

Lag Lag

file:///C:/Users/00008904/AppData/Local/Temp/SAS%20Temporary%20Files/ TD1604 1... 6/12/2015




SAS Output

Percent

Residual Normality Diagnostics fory

Cistribution of Residuals GiG-Plot
4 - '_,/.
e
fx ]
=
2 0-
[44]
21}
o
2 .
o®
A
Ve
4 /,* o
3 O
! i T T H T
65 45 25 .05 15 35 3 -2 -1 a 1 2
Residual Quantile
Model for variable y
Estimated Mean | 50.16262
Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr> |f] | Lag
MU 50.18020 0.16708 | 300.34 | <.0001 0
AR1,1 0.45547 0.06343 7.181 <0001 1
| Constant Estimate | 27.32461
Variance Estimate 1.675429
Std Error Estimate 1.294384
AlC 672.7792
SBC 679.3758
Number of Residuals 200
* AIC and SBC do notinclude log determinant.
Correlations of Parameter
Estimates
Parameter MU | AR11
MU 1.000 | 0.016
i ARTA 0.016 | 1.000
Autocorréléii;h Check of Ré;‘.iduals
To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations
6 J966| 5 <.0001 D.179i-0.377 -0.069% 0.028 | 0.114: 0.040
12 44,43 11 <.0001:-0.128 | -0.054 | 0.001-0.043 |-0.031 ;: -0.025
18 4868 17 <.0001 | 0.005|-0.002! 0.035| 0.038 | -0.085 | -0.111 |
24 58.35 23, <0001 | 0.039| 0.171! 0.030|-0.089 | -0.015| 0.056

Page 4 of 12
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SAS Output

IACF

Percent

82.02§ 29 |

<.0001

0.060 | -0.037 | -0.175

0.014 | 0.253

Page 5 of 12

0.032 |

94.45! 35|

<0001 -0.163 | -0.054

0.014

0.082 0.063

0.105 |

Residual Correlation Diagnhostics fory

10+

03

PACF

0 2%

0ot -

.05

White Noise Prob

10 e

Residual Normality Diagnostics fory

20 25

Distributicr of Residuals QQ-Plot
T 4 P
25 - s JETNEE |
20 - 2
®
15 2 g
w
1]
o
10 -
-2
LR
4 - Ve
Q- o
H i H 3 H H H
28 12 04 2 36 -3 -1 a 2 3
Residual Cuantite
i Model for variable y i
| Estimated Mean | 50.1802 |
Autoregressive Factors
Factor 1: | 1 - 0.45547 B**(1)
Co

nditional Least Squares Estimati

file:///C:/Users/00008904/AppData/Local/ Temp/SAS%20Temporary%20Files/ TD1604 1... 6/12/2015




SAS Output

Page 6 of 12
Approx
Parameter | Estimate | Standard Error | t Value | Pr> |t| | Lag
MU 50.17248 0.11101 | 451.98 <0001| 0|
AR1,1 0.63600 0.06568. 9.68  <000f| 1
AR1,2 -0.39577 006569 | -602| <0001, 2

Constant Estimate 38.11474

Variance Estimate 1.421949 ‘:

Std Error Estimate | 1.192455 |

AlC 640.9584
SBC 650.8533
Number of Residuals 200

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates
Parameter MU AR1,1| AR1,2
MU 1.000| 0.011| 0.004
AR1,1 0.011| 1.000 -0.457
AR1,2 0.004 | -0.457 1.000

Autocorrelation Check of Residuals

To Lag | Chi-Square | DF | Pr > GhiSq Autocorrelations
6 1945, 4|  0.0008| 0.101|-0.143 | 0.249|-0.011 | 0.040] 0.021
12| 2665 10|  0.0030 |-0.140[-0.087 | 0.026 | -0.090 | -0.042 | -0.050
18 2810( 16|  0.0308 | 0.004 |-0.035}-0.004 | 0.033|-0.021 | -0.061
24 3337] 22|  0.0569| 0.020| 0.138] 0.022-0.046 | 0.032| 0.021
30 4719| 28| 00131 0.020| 0.028|-0.118|-0.010 | 0.208 | -0.015
36 54.30| 34|  0.0150|-0.118 | 0.0351-0.030 | -0.011 | 0.012|-0.114

file:///C:/Users/00008904/AppData/Local/ Temp/SAS%20Temporary%20Files/ TD1604 1... 6/12/2015




SAS Output Page 7 of 12

Residual Correlation Diagnostics fory

0.5 -
w U
O
[ -
2 é oo
05+ 0.5
18- -
] 5 10 15 20 25 0 3 16 15 20 25
Lag Lag
O
b4
[+
Lril
5 »
2 2
2
E
Z
104
H ¥ ¥
0 5 10 15 20 25
Lag
Residual Normality Diagnostics for y
Distribution of Residuals GQ)-Plot
20 - 1 R R 'Nﬁr'mah 4 .
e Hiarnel | e
P
15- 9
& 2
2 10~ 7 D-
@ i}
B~ v
5 -2
ep’
,./
. ”ﬁ
0 o
H H H H H f H H H H € T
45 -33 -21 D8 03 15 27 39 -3 2 -1 a 1 2 3
Residual Quantile

Model for variable y
Estimated Mean | 50.17248

! Autoregressive Factors

i

| Factor 1: | 1 - 0.63609 B**(1) + 0.39577 B™(2)

Conditional Least Squares Estimation

Approx :
Parameter | Estimate | Standard Error | t Value |, Pr>|i} | Lag
Mu 50.21403 | 0.14427 | 348.05; <.0001 0

file///C:/Users/00008904/AppData/Local/Temp/SAS%20Temporary%20Files/ TD1604 1... 6/12/2015




SAS Output Page 8 of 12
(MA11 | -0.90561 | 003096 -20.25| <0001| 1|
Constant Estimate | 50.21403 |
Variance Estimate 1.174628
Std Error Estimate 1.083802
AlC 601.7556
SBC 608.3522
Number of Residuals 200 ;

* AIC and SBC do not include log determinant.

-‘éorrelations of Parameter
Estimates

Parameter MU | MA1,1

MU 1.000 | -0.053

MA11 -0.063 | 1.000

Lxutocorrelation Check of Residuals
To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations

6 286 5 0.7213|-0.010 | -0.072 | -0.050 | 0.025| 0.049 | 0.055
12 832 11 0.6845{-0.126 | -0.033 | -0.017 | -0.069 | -0.002 —0.063‘
18 10.51 | 17 0.8810| 0.035,-0.034 | 0.041 | 0.010 | -0.038 -0.066;
24 15.81| 23 0.8631 0.019% 0.139 | 0.017 | -0.039 | -0.005 | 0.044
30| 273629 05522| 0.016 -0.002|-0.119 0008| 0.185| 0.019
36 3443] 35|  0.4966-0.119 -0.010 | 0.016 | 0.045| 0.040 | -0.105

Residual Correlation Diagnostics for y
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SAS Output

Residual Normality Diagnostics for y

Digtribution of Residuals

CiQ-Plot

Page 9 of 12

20 -

15~

Percent

10

MNormal
Kernel

Rasidual
(]

45 33 21 08 D3 15 27 3 2 4

Residual

Model for variable y
Estimated Mean \ 50.21403

Moving Average Factors

| Factor 1: | 1+0.90561 B~(1)

Guantile

Conditional Least Squares Estimation

Approx

Parameter | Estimate | Standard Error | t Value | Pr> |t

Lag

Mu

5021235

0.14255

362.25

<.0001

MA1,1

-0.89212

0.07133

-12.51

<.0001

MA1,2

0.01527

0.07112

0.21

0.8302

Constant Estimate

50.21235

Variance Estimate

1.180321

Std Error Estimate

1.086458

AIC

603.7219 |

SBC

613.6169

Number of Residuals

200

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates

Parameter

MU

MA1,4

MA1,2

MU

1.000

-0.047

-0.026

MA1,1

-0.047

1.000

g.901

MA1,2

-0.026

0.901

1.000

Autocorrelation Check of Residuals

——
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SAS Output Page 10 of 12

To Lag | Chi-Square | DF | Pr> ChiSq Autocorrelations
6 286 4|  05821] 0.002|-0.070 -0.054] 0.027 | 0.047 ] 0.056
12 835 10| 05945 -0.127 -0.033 | -0.020 | -0.068 | -0.006 | -0.062
18 1048| 16|  0.8404] 0.033|-0032| 0.040| 0.011-0.039 | -0.066
24 1583 | 22|  0.8243] 0.020| 0.140| 0.018 | -0.038 | -0.005 | 0.044
30 2735| 28|  0.4995| 0.016|-0.003!-0.118 | 0.009| 0.185| 0.020
36 3444 34, 04465 |-0.118 -0.013-0015] 0.045| 0.039 |-0.107

Residual Correlation Diaghostics fory
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SAS Output

Estimated Mean | 50.21235 |

Moving Average Factors

Factor 1: | 1 +0.89212 B**(1) - 0.01527 B**(2)

Conditional Least Squares Estimation

Parameter

Estimate

Standard Error

t Value

Approx
Pr> ||

Lag

MU

50.21278

0.14303 | 351.08

<0001

MA1,1

-0.90828

0.03408 | -26.67

<.0001

| AR1,1

-0.01325

0.07935

017

0.8676

Constant Estimate

50.87798

Variance Estimate

1.180426

Std Error Estimate

1.086474

AlC

603.7278

SBC

613

.6228

Number of

Residuals

200

* AIC and SBC do not include log deferminant.

_éorrelations of Parameter Estimates
Parameter MU | MA1,1] AR1,1
MU 1.000 | -0.036 0.026
MA1,1 -0.036| 1.000| 0437
AR1,1 0.026 | 0.437| 1.000

Autocorrelation Check of Résiduals
To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations
8 286 4| 05817 -0.001|-0.071{-0.053| 0.027 | 0.048! 0056
12 8.34: 10| 05953 | -0.127 | -0.033 | -0.019 | -0.068 | -0.005 | -0.062
18 10481 16,  0.8401 | 0.033 |-0.033| 0.040| 0.011 | -0.038 | -0.066
24 15.83| 22|  0.8244 | 0.020] 0.140| 0.018 |-0.038 | -0.005 | 0.044
30 27.35| 28|  0.4990 | 0.016-0.003 -0.119| 0.009 0.185| 0.020
36 34.45| 34 04464 |-0.118|-0.012|-0.016 | 0.045| 0.040 | 0.106

Page 11 of 12
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Residual Corralaticn Diagnostics fory

1.0
05 -
[
2 ovod
o
-05 - 05 -
14 - A0 ,
0 g 10 15 20 o5 0 5 10 15 20 25
Lag Lag
e 001
a
u 2
z z
m
£ 05
05 - =
-1 lu e 3 y r T T H H
0 5 10 15 20 25 0 5 10 15 0 25
Lag Lag
Residual Normality Diagnostics fory
Distribution of Residuals QQ-Plat
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Model for v;;iable y

Estimated Mean 1 5021278

H

Autoregressive Factors

i

Factor 1:| 1+0.01325 B™(1)

Moving Average Factors

Factor 1: i 1+ 0.90829 B*(1)
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