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IN-CLASS

MID-TERM EXAM

Instructions: Write in your name and student ID above. You have 1 hour and 20
minutes to complete this exam. This is the in-class portion of your mid-term and
represents 65% of your total mid-term grade. This exam is worth a total of 83 points.
The points for the separate question are broken out as follows:

Questions 1 — 10 are worth 2 points each.
Q11 =(2, 2, 2) = 6 points
Q12 =(2, 2, 2) = 6 points
Q13 =3 points

Q14 =3 points

Q15 = 3 points

Q16 = 3 points

Q17 =3 points

Q18 = 3 points

Q19 =5 points

Q20 = 5 points

Q21 = (4, 6) = 10 points
Q22 = (4, 4, 2) =10 points
Q23 = 3 points
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1. SAS prggrams have two basic steps. They are the P P & step and the

step.

2. The basic punctuation following each executable statement in SAS is
a. Quotation mark (*)
b. Period (“.”)

€_Bemicolon (*7)
d. Dash (=)

3. To put comments in a SAS program
a. Enclose the comments between quotation marks as in: “content”
b3Enclose 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#

4. @ or False. If a time series is slow-turning around a mean, it is probably a
nonstationary time series and needs to be differenced before analyzing it.

5. If atime series y, exhibits an exponential growth pattern, it can be transformed to

stationarity by the transformation
a. Ay,

G Alog, (7,)

c. exp(y,)
d. tan”'(3,)

6. True ofalse) If some time series data, say X, data needs to be differenced to be
made stationary, then the identify statement in the SAS Procedure ARIMA should

read “identify var = x;’ s heuld be ' ideu b VL‘f Var = X(U v

7. Consider the following AR(1) Box-Jenkins model: y; = 20 + 0.8y,_, 4+ a;. This
model implies that the mean of the y, seriesis __ (@ © . Suppose the last observation

you have on the series is 95. The one-period ahead forecast for th1s model should be
O

meey = ?f-}-‘?;{o’c) %TH( rﬂ,,_(/rr&)cﬁ

8. or False. The “Damping” and “Cutting Off” patterns of the ACF and PACF of 4 - [0O

the stationary form of a time series provide a way to identify the orders of pure Box- ’ T|

Jenkins processes. + (J5—10¢ )
< (o,

9. If the ACF has 2 spikes in it and then cuts off and if the PACF tails off, the ARMA

model] that is appropriate for the data is ARMA( & , ). = e - L}

10. Consider the model: y, = y,_4 + a;. The stationary form of this model is
Y "Eu-; = A;,f_c Ao .

:7@




11. Define the following terms:

@ Stock Out — ﬂe Cag¢ R MM 7%9 57%}*’9 il g m%a%
melrlu rf*‘fcf-d/

Let p = the optimal service level in the optimal inventory model. What is the

G meaningOfl_p?l._/, = ﬂe/pmbqb/'/; 7l7 o a S‘fzcﬂd‘u‘f

@ Lead time forecast — 7719 Foreca S‘f o - *fa%a/ Sa f«e;‘[ cver FRE
Frm € pestod ye/ur\wec{ fo ) tu b jyvenJori €S

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

|~ OiStegressiontogetthe DWstasic . |

The REG Procedure
Model. MODEL1
Dependent Variable: TOT

Durbin-Watson D 0.432 |

Pr<DW (<0001 > /pz,mw {

Pr>DW 1,0000 yp}‘ et

Number of Observations 312 e A he C e /&/ﬁ’"‘
1st Order Autocorrelation 0.783

?No'te:--’Pr_%_Bw:ii:sz;fne_:p-vajjlu'ét'_fo'r:_testinfg;po_s-itiue_;adtpco_;rgnat_i,o‘n,l'ah_;_i-apmpw'isg-the p-value. -

- fortesting negative autocorrelation
@ (a) What are the null and alternative hypotheses of this test? & &= ? & o + Vi
{
H, 10 =0 (ne aufocsme/nfiva ju
erre»s) j
+he prelpf fa o TS Ders)

t{:/; 20 >0 CpeSifrneanfoc
(b) Given the dbove result, what is the conclusjon of this test?

@ e v»e‘m:j‘— H . avd acc qLH/ ﬂ«q'f;ﬁ‘e
Q/f’f—;&‘ 5)#7'1?‘ regrepson Méla/s?fw% PBQr"?ZfU‘P/? copyela PC/,

(¢) In further testing of the DTDS model that you are investigating, would you be
inclined to use Ordinary Least Squares Output (Proc Reg) or Generlaized Least
@ Squares Output (Proc Autoreg)? Explain your answer.

Use ée”e”‘a['g’(’c{ L?q)"f‘%mmwf S e ® 7%9
errens of Jlhe Vﬁbﬁfﬁ;"w mwdf*/a/ne @ifecmfajfec/,
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13. Suppose you have been given the output displayed in Computer Output # 1. Does it
@ appear that the DTDS mode} has autocorrelated errors? Explain your reasoni

yes. The AR I AR Y, cud AR Coetocdents an shtistical
9'\6,“n ;‘%}‘('M’][. 711‘"5*"/1" vy ef o (ess Than o0)” shere 2

Computer Output# 1 ¥f e pap/f(,*r,‘ g,u/_[f‘/g,\ #h A
Au #ﬂ(‘@TﬂP/g Fed EW/ rocesf

Parameter Estimates |
Variable DF Estimate Standard Error t Value Appr0x§
Pr>it13
Intercept 1 108160 28166  3.84 0.0002.
¢ 1 2197 3800081 578 <0001
2 1 23581 11592 -2.03 0.0428
42 1 -13603 5248 -2.59 00100
a3 1 26528 6700  3.96 <0001
d4 1 -19559 7308 268 0.0079
ds 1 27417 7317 375 0.00023
dé 1 23676 7454 3.18 0.0016§
d7 I 49498 7512 659 <0001
ds 1 68258 7465 9.14 <0001
9 1 -38426 7336 524 <0001
d1o 1 22235 7331 -3.03  0.0026
d11 1 27777 6744  -4.12 <0001 .
d12 1 11731 5325 220
fes 1 -0.5884 0.0444 -13.24
i "‘Me(ﬂ el 1 -0.1216 00429  -2.83
Ao ;;::S 102234 0.0415  -538 (<0
£

14. Given Computer Output # 1, does it appear that the trend in the DTDS model has
curvature? Explain your answer.

hﬂ\. P ‘6 7 wdrp rld /)/‘? /£ §741>[11§7£(‘C'(af/? h;% ;:/;1‘%
1 =o.0 2 N ! 1
vhe £-valiers povalue S [ess fham 0.63 . This

Il?;/r‘ﬂ fha f HACre€ | ¢ Curvalfunt fn A e fread .
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A
5’3{7[&? _F( )= o h]yh\ﬂi‘ H =297 47162 ¢ 197

wined af K= 2
L the pecf of e Prend s cfeferasnt G16
ﬂq:rejénP/wﬂk 4—9«/19/10'4[0( sCeu chum(’ Lféé ! qéS/K

15. Do you expect the trend in this model to reach a peak and then decline thereafter‘? If
so explain why you expect this to be the case. If there is a peak at what time period do
you expect the peak to be reached? Show me how you get your answer -y
€
/9.5" f{-S‘ﬁm/c( achtere o peak & o f—mﬂ?l(bpe
Fue sogn mh He A2 e 7T NS v 2,358 1)t
A (jotlbo +2197¢ -2356/+°) = 2/97 - -z )

16. leen Computer Ouiput # 2 that accompanies Computer Output # 1, does it look like
there is significant seasonality in the data? Explain your answer. What are the null and

alternative hypotheses of the test result reported in this output? . / v ’(7
49 X,z,: )\5 T )2 = Cmgl 7’/’&-9119 rj‘ ne ¢ 04qSom f
A ﬂ € 0(4

”‘ f“ﬂ% /"f(a ( Thest ’JsmPfPQFM/f}ﬁ sl MF d/ﬂ}(ﬂ

Computer Output # 2 )" e
UQ/HP/‘P_(K/%M@ f

5 e the Foshndoght has a/’ A cc /_} /ﬁf&f’
] i
Test L j‘PaS‘d‘bka /! Izﬂ
Source DF Mean F Value Pr>Fg ] f"[l N
Square

Numerator 11 29317586854 2437 (20001

Denommator 298 1202946247

17. Consider 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

BSWET: (, pq o sumfhs 1 Jan, [h. ﬂf”\ Ma7 F oef. MoV,
MQ[‘N'ILMM\{"A ’_gg/y/“ :’_—‘i“' I\qg mc(/'ﬂ ?af-iue -,,fr»mﬂlmé\rr/:nz?f
ﬁf"‘ﬂ"*\f‘“ Mem S f’ia”’"d‘l Jenc ?Td/!—, z_, D@Q

C ter Out
Shonf e)f a7 p;l(%r jz o8 fe /@’99# pestive sf‘w{w

Obs sum d1a d2a d3a d4a d5a déa C¢ “P
1 1.97E-15 -0.0231 -0.148 0.21651 -0.1997 -0.2707 0.19076
d7a d8a d9a d10a di1a di2a

0.42398 0.59343 -0.37016 -0.22391 -0.27397  0.082865

18. Does the following data in Figure 1 look stationary to you? Why or why not? If you
were to conduct an augmented Dickey-Fuller test of this data which case would you use?
Does the test equation of this data have an intercept? A trend variable?

Mot date doer net (cohk staftomary TF 15 foe
9(M[7 furn a vencnel 7L9 start 747 -eue[ (’-:[0) Ty 7184/'»-41

o Hhe AD/’ est , one (ol uge cage 2 (e nm—gero
me@t/ (n ﬁr"fej«fl*cm/z cese ) Jhe fexf qpaefy It Mﬂ#’m/ ®

I )
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19. Given the below three EVIEWS outputs, which would you choose to test the time
series in Figure 1 for a unit root? Which statistic did you focus on? What is its p-value?
What is the null hypothesis of the test? What is the alternative hypothesis of the test?
What is the outcome of your test? {}re ¢Asu /r,{ € Oupgy /’ H# 2, &

The Drcheg ~Fuller 4 shofishe 15 o fr wih (70——{}&’[\(3' ,,‘gs.][\
09‘1 ?dbcusr{ Lie alc ’ fﬁ\@ i/l"-if/ 47;}0]’19(})’ qu ‘ﬂPc{’A?(q ')

sou s frnoryl o EENSPIIUIS L et fo boclihfertcel

Null Hypothesis: ¥ has a unit root 71_0 Mifi/l - FLe C\ﬂd ‘
Exogenous: None _C')(ﬂ 7( fen v
Lag Length: 0 (Automatic - based on SIC, maxlag=12) 7 .
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.250726 0.5935
Test critical values: 1% level -2.588530

5% level -1.944105

10% level -1.614596

*MacKinnon (1996) one-sided p-values.




Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y)

Method: Least Squares

Date: 10/16/14 Time: 00:59

Sample {adjusted): 2 100

Inciuded observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

Y({-1) -0.003749 0.014954 -0.250726 0.8026
R-squared -0.001831 Mean dependent var 0.101922
Adjusted R-squared -0.001831 S.D. dependent var 2.059557
S.E. of regression 2.081442 Akaike info criterion 4.294738
Sum squared resid 416.4551 Schwarz criterion 4.320951
Log likelihood -211.5895 Hannan-Quinn criter. 4305344
Durbin-Watson stat 1.847336

EVIEWS OUTPUT # 2

Null Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: 1 {(Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 6820061\) 0.9939 /J‘{ @-7 7L # @
Test critical values: 1% level -3.503049
5% level -2.893230 mfé A ‘F‘ﬁ{
10% level -2.583740 7
i o!i\/%‘—”‘@’“"p e
*MacKinnon (1996) one-sided p-values. -~ j 4 7Lﬂ
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y)
Method: Least Squares
Date: 10/16/14 Time: 01:02
Sample (adjusted): 3 94
Included obsetvations: 92 after adjustments
Variable Coefficient Std. Error {-Statistic Prob.
Y{-1) 0.002599 0.003170 0.820061 0.4144
DY (-1)) 0.343837 0.094727 3.629753 0.0005
C 16.49044 22.01721 0.748979 0.4558
R-squared 0.152767 Mean dependent var 51.82283
Adjusted R-squared 0.133728 S.D. dependent var 45.69209
S.E. of regression 42.43425 Akaike info criterion 10.36585
Sum squared resid 160259.3 Schwarz criterion 10.44809
Log likelihood -473.8293 Hannan-Quinn criter. 10.39904
F-statistic 8.023939 Durbin-Watson stat 2.107897

Prob(F-statistic) 0.000625




EVIEWS OUTPUT # 3

Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
Augmented Dickey-Fuller fest statistic -1.983249 0.6023
Test critical values: 1% level -4.062040
5% level -3.459950
10% level -3.156109
*MacKinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares
Date: 10/16/14 Time: 01:04
Sample (adjusted): 4 94
Included observations: 91 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Y(-1) -0.047957 0.024181 -1.983249 0.0505
DY (-1) 0.293021 0.104490 2.804304 0.0062
D{Y(-2)) 0.157670 0.100263 1.572572 0.1195
C 235.8543 107.2270 2.199580 0.0305
@TREND("") 2.705673 1.306515 2.070909 0.0414
R-squared 0.196223 Mean dependent var 52.47473
Adjusted R-squared 0.158838 S.D. dependent var 4541148
S.E. of regression 41.64909 Akaike info criterion 10.34981
Sum squared resid 149179.6 Schwarz criterion 10.48777
Log likelihood -465.9165 Hannan-Quinn criter. 10.40547
F-statistic 5.248705 Durbin-Watson stat 1.958721

Prob(F-statistic) 0.000786

Now consider the SAS Computer Output # 4 that is provided as an insert to this
exam. Use them to answer the following 4 questions. We wish to determine the best
Box-Jenkins model for this data. Assume that the time series is observed monthly.

Here is a picture of the series:
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20. Using the sample ACF and sample PACF that is provided by Computer Output
# 4, give me a tentative identification of the d, p, and q values for the Y(1) series. Explain
your answer. ‘e Pd &

d=_| ,p=_1 ,q=_o0 . /:)'/2/'”/4-(//[}0

; t
Explanation: __7hp A€ £ has & CPW,wa M?L ﬁ-ta/(;{u,’%lu'/f; /P
e PRCIEhal me ook & h iFond e cals ofF .

7+

Then affey di A Cren cfm/};./vﬁ(»;ﬁqp’-ci @fﬂ‘ oS Jo b an ﬂ%ﬁ(l‘)}mc@ﬁ-.

21. 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.

Reasoning:_7 Aer® /¢ 4 split dec tsin }J’t"fclw(’ e fhe AE“’)M
AR models. Jhe ARCI) model hag 1he smallert SEC neasiere
while The ApCe ] oloded has 1he smallesd AEC m ealurt, Hfeweer,

ﬁ'{) A/Z{,Zr e P’ﬁ[i‘c }3‘17L n ﬂx? /—}/2(),) w.Ocﬁ"E( e 57‘& %lig)Li‘ o f/Li/
'\W‘gfﬁ":ﬁ\@mf' (P <0.1%> 0.0r/, Alse The faA—CFc()‘oeS'ﬂef

7“7’&”’% She AR() wed-ef . The P/F,—C/:lmg mfc( e S‘/r /LP i A

:t/;} f/ui“f"'rLWO‘ Taﬂre]é»?, Fhp f’»Q E oX 5u7—'?.{>;/—f Jhe

S ol
/'\7"/?-(” ol e Te.oocl Pw(‘r‘mr‘wm"r] choctte, R wl( %/wa

L . . (= h ‘ :_t 3 CAO\C
w A e et g X Gre e fo ceatiram TS fee

Ve fe Apl1) medel has whife ache el als .




eqund e P8R gy by el
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0 G telr L 977.6%5 1 §76.07119
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22. 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 its corresponding t-statistic. What conclusion do you draw from the
overfitting exercise? Explain your answer,

Overfitting Model 1 is ARMA( 2, ©).
The overfitting coefficientis o , 1§~ 27 ® .

The T-statistic of the overfitting coefficient is /7T
Therefore the overfitting coefficient from this model is
statistically (signiﬁcant/. Circle one alternative.

Overfitting Model 2 is ARMA(_{ , /).
. The overfitting coefficientis o .32 S 28 .
The T-statistic of the overfitting coefficient is [.32
Therefore the overfitting coefficient from this model is
statistically (significant/qusignificand). Circle one alternative.

My conclusionis s,hc € éaﬂ W%%/‘ag ce ?764\(“ fléfn)( f aent
@ stafisticalle qnshonifitaas we choore e AR )

mg_'@f!\g e { lwﬁ%ﬂa[aﬂér‘{@‘

23. In the below space write out the final model that you have chosen for the Y time
series in Computer Output # 4 with accompanying t-statistics, standard errors,

@ goodness-of-fit measures, and a test statistic for white noise residuals with accompanying
p-value. (You can report your estimated model either in the intercept-form or the

deviation-from-mean form.) DOy M feen - frem ~ &0 7Qrm .
—

Mfﬁ’—@\ : 4 Ay, —4EEE < o, L (A, -7E5F) 1-4
Ave =3 IS""f—(g,fol)]%_( ~Q, . 7 (737) (s o‘f?) Je-i G
©F7 . _
ATC=979.08, SBCZ979./57, Gay = €25 Sarn € AT, SBC  efr.
g Co.£Y)




COMPUTER OUTPUT # 4

data MT;
input vy;
datalines;
4958,900
4857.800
4850.300
4936.600

9485.600
9518.200
9552.000
9625.500

H

proc arima data = MT;
identify var = y(1);

ep=0gqg-=0;
ep=14qg-=0;
ep=2qg=0;
ep=0q=1;
ep=0gqg=2;
ep=1qg-=1;

run;




SAS Output

The SAS System

The ARIMA Procedure

Name of Variable =y

Period(s) of Differencing

1

Mean of Working Series

50.17849

Standard Deviation

47.77749

Number of Observations

93

Observation(s) eliminated by differencing 1

Page 1 0of 14

Autocorrelation Check for White Noise

To Lag

Chi-Square

DF

Pr > ChiSq

Autocorrelations

22,15

6

0.6011

0.360

0.261

0.153

0.081

-0.053

0.029

12

26.08

12

0.0105

0.027

-0.082

0.112

0.038

-0.068

-0.103

18

28.50

18

0.0548

-0.079

-0.055

-0.078

0.004

-0.019

0.075

Trend and Correlation Analysis faor y(1)

i . 1.0~
100 7 Ly 05
— f ;5 L
T |}l 2 00
_ '3_ tb]
v P d 0.5
' i ® . :
A0 & A0
H { 1 ¢ 1 i i i
1] 20 40 B0 80 100
Obsgervation
5 e
o =
-05
EN 1.0
H H i H i H !
0 5 10 15 20 0 5 10
Lag Lag

20

file:///C:/Users/00008904/AppData/Local/Temp/SAS%20Temporary%20Files/ TD4308 ... 10/16/2014

Conditional Least Squares Estimation




SAS Output Page 2 of 14
Approx
Parameter | Estimate | Standard Error | t Value | Pr> jt[| Lag
MU 50.17849 498115 10.07 | <.0001 0
Constant Estimate 50.17849
Variance Estimate 2307.501
$td Error Estimate 48.03645
AlC 985.1017
SBC 987.6343
Number of Residuals 93
* AIC and SBC do not include log determinant.
Autocorrelation Check of Residuals
To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations
6 2215, 6 0.0011| 0.360| 0.261| 0.153 | 0.061|-0.053| 0.029
12 26.08! 12 0.0105| 0.027|-0.082| 0.112 | 0.038|-0.069 | -0.103
18 28.50 18 0.0548, -0.079 | -0.055 | -0.078 | 0.004 | -0.019| 0.075
24 30.39 | 24 01723 0.045) 0.012:-0.102 | -0.028 | -0.045 | 0.002

file:///C:/Users/00008904/AppData/Local/Temp/SAS%20Temporary%20Files/ TD4308 ... 10/16/2014




SAS Output Page 3 of 14

Residual Correlation Diagnostics for y{1)

10
0.5 -
Lr. L.
[ n
g g [1k1]
s - 05 -
A0 10
f f i i i 1 H H H
0 5 10 15 70 0 5 10 15 20
Lzqg Lag
S 001~
o
2 1]
5 Lz
2 z
aq
=05~
L5 =
1.0 10
T 1 T T
0 5 10 15 a0
Lag Layg
Residual Normality Diagnostics for y{1)
Distribution of Residuals QG-Plot
| e Komel (| 100 S a
30
E g ] T p.d
g 20 =
=3 wr
& &
10
-100 -
[w]
D o ¥ e . o
l f i i i H ¥ ¥ ¥ 1 { ¥ ¥ [
-180 140 100 -60 -20 20 60 100 140 -2 -1 0 1 2
Residual Quantile

Model for variable y
!
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SAS Output Page 4 of 14

Estimated Mean 50.17849
Period{(s) of Differencing 1
Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr>[t| | Lag
MU 48.88861 7.27282 6.72 | <.0001 0
AR1,1 0.36274 0.09787 3.71| 0.0004 1

Constant Estimate 31.15467
Variance Estimate 2028.233
$td Error Estimate 45.03591

AIC 974.0883
SBC 979.1538
Number of Residuals 93

* AlC and SBC do not include log determinant.

Correlations of Parameter
Estimates

Parameter MU AR11

MU 1.000 | -0.021

AR1,1 -0.021 | 1.000
Autocorrelation Check of Residuals |

To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations

6 383 5 0.5741 |-0.055| 0.126 | 0.064 | 0.040  -0.107 | 0.052
12 10.88 ¢ 11 (0.4532 | 0.060)-0.164: 0.163 | 0.032|-0.081 | -0.072
18 13.21 | 17 07222 1-0.032 | -0.006 | -0.075 | 0.050 | -0.058 | 0.088
24 16.23 | 23 0.8452 | 0.026 | 0.041,-0.126 | 0,028 | -0.047 | 0.056

file:///C:/Users/00008904/AppData/Local/Temp/SAS%20Temporary%20Files/ TD4308_... 10/16/2014




SAS Output

Page 5 of 14

Residual Correlation Diagnostics for y{1)

10
o5
1
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o
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10~
¥ H ¥
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Distribution of Residuals QQ-Plot
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Model for variable y
I
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SAS Output Page 6 of 14
Estimated Mean 48.88861
Period(s) of Differencing 1
Autoregressive Factors
Factor 1: | 1-0.36274 B**(1)
Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr> |t| | Lag
MU 47.76943 8.49179 563 <0001 0
AR1,1 0.30844 0.10446 295 0.0040 1
AR1,2 0.15330 0.10456 1.47 | 0.1461 2
Constant Estimate 25.71258
Variance Estimate 2003.35
Std Error Estimate 44,7588
AlC 973.9127
SBC 981.5105
Number of Residuals a3
* AlC and SBC do not include log determinant.
Correlations of Parameter Estimates
Parameter MU | AR1,1| AR1,2
MU 1.000 | -0.018; -0.036
AR1/1 -0.0181 1.000| -0.365
AR1,2 -0.036 | -0.365| 1.000
Autocorrelation Check of Residuals
To Lag | Chi-Square | DF | Pr > ChiSq Autocorrelations
6 214 4 0.7095 | -0.003 | -0.003 | 0.048 | -0.002 | -0.128 | 0.052
12 9.96 | 10 0.4438; 0.045;-0.160! 0.169 | 0.072 | -0.075 | -0.085
18 11.81] 16 0.7570| -0.025 | -0.003 | -0.065 | 0.037 | -0.041| 0.089
24 15.05 | 22 0.8602; 0.057 | 0.028 | -0.128 | 0.008|-0.016| 0.075
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Residual Correlation Diagnostics for y{1)
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SAS Qutput

Estimated Mean

47.76943

Period(s) of Differencing

1

Autoregressive Factors

Factor 1:

1-0.30844 B**(1) - 0.1533 B**(2)

Conditional Least Squares Estimation

Parameter

Estimate

Standard Error

t Value

Approx
Pr>|t|

Lag

MU

49.71299

6.04443

8.22

<.0001

MA1,1

0.27289

0.10104

-2.70

0.0082

Constant Estimate

49.71299

Variance Estimate

2108.473

Std Error Estimate

45.91811

AlC

977.6966

sSBC

982.7618

Number of Residuals

93

* AIC and SBC do not include log determinant.

Correlations of Parameter
Estimates

Parameter

My

MA11

MU

1.000

0.005

MA1,1

0.005

1.000

Page 8 of 14

Autocorrelation Check of Residuals

To Lag

Chi-Square

DF

Pr> ChiSq

Autocorrelations

7.50

5

0.1859

0.059

0.233

0.082 | 0.064

-0.081

0.040

12

12.91

11

0.2991

0.053

-0.135

0.144 | 0.016

-0.055

-0.079

18

15.40

17

0.5665

-0.052

-0.021

-0.081 | 0.041

-0.062

0.087

24

18.01

23

0.7568

0.017

0.040

-0.120 | 0.019

-0.059

0.034
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SAS Output Page 10 of 14

Estimated Mean 49.71299

Period(s) of Differencing 1

Moving Average Factors
Factor 1: | 1 + 0.27289 B**(1)

Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr> |t | Lag
My 49.09344 6.83021 7.19 | <.0001 0
MA1,1 -0.28720 0.10419| -2.76 0.0071 1
MA1,2 -0.17595 0.10429] -1.69, 0.0950 2

Constant Estimate 49.09344
Variance Estimate 2050.408
Std Error Estimate 4528143

AIC 976.0719
SBC 983.6697
Number of Residuals 93

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates

Parameter MU | MA1,1| MA1,2

MU 1.000;{ 0.007{ 0.014

MA1,1 0.007| 1.000| 0.240

MA1,2 0.014| 0240, 1.000

Autocorrelation Check of Residuals

To Lag | Chi-Square | DF | Pr> ChiSq Autocorrelations

6 447 | 4 0.3459 | 0.027 | 0.056 | 0.145:0.036 | -0.117 | 0.073
12 11.90 | 10 0.2920 | 0.055-0.167 | 0.153 | 0.057 | -0.084 | -0.078
18 13.51; 16 0.6351|-0.024 | -0.017 | -0.070 | 0.038 | -0.045 | 0.069
24 15.89 | 22 0.8214 | 0.048| 0.025-0.116 | 0.008 | -0.034 | 0.043
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Residual Correlation Diagnostics for y{1)
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SAS Output

Estimated Mean

49.09344

Period(s) of Differencing 1

Moving Average Factors

Factor 1:

1 +0.2872 B**(1) + 0.17595 B*(2)

Conditional Least Squares Estimation

Parameter

Estimate

Standard Error

t Value

Approx
Pr> |t

Lag

MU

47 70871

8.73031

5.46

<.0001

MA1,1

0.32538

0.24581

1.32

0.1890

AR1,1

0.64697

0.19839

3.26

0.0016

Constant Estimate

16.84271

Variance Estimate

2008.722

Std Error Estimate

44.81877

AlC

974.1618

SBC

981.7596

Number of Residuals

93

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates
Parameter MU MA1,1| AR11
MU 1.000 | -0.043 | -0.059
MA1,1 -0.043| 1.000| 0.914
AR1,1 -0.059: 0.914| 1.000

Page 12 of 14

B Autocorrelation Check of Residuals

To Lag | Chi-Square | DF | Pr> ChiSq Autocorrelations
6 217 4 0.7036 | -0.014 | 0.043| 0.019 |-0.010|-0.134 | 0.037
12 9.49| 10 0.4856 | 0.044 |-0.155 | 0.171 | 0.060! -0.065 | -0.082
18 11.68: 186 0.7657 | -0.033 | -0.005 | -0.068 | 0.043] -0.042 0.098“
24 14.96 | 22 0.8641 | 0.048: 0.035|-0.127| 0.016 | -0.022 | 0.077
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Residual Correlation Diagnostics for y(1}
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SAS Output

Estimated Mean

47.70871

Period(s) of Differencing

1

Autoregressive Factors

Factor 1:

1-0.646897 B™*(1)

Moving Average Factors

Factor 1:

1-0.32538 B*(1) i
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