ID# 77177 F7
ECO 5375 Prof. Tom Fomby
Eco. & Bus. Forecasting Fall 2011

MID-TERM EXAM

Instructions: Fill in your name and student ID above. You have 1 hour and 20 minutes
to complete this exam. This exam is worth a total of 96 points. I am going to give you
three bonus points if you can answer the Aggie joke below. The points for the “regular”
questions are broken out as follows:

Q1 = Each part counts 2 points for a total of 26 points.
Q2=(2, 4, 2) = 8 points.

Q3=(1,1,1,1, 1)=5 points.

Q4 = (2, 2) = 4 points.

Q5 = (2, 2) =4 points.

Q6 = 6 points.

Q7=(4,12,2, 10, 4) = 32 points.

Q8 =(2,4, 5)=11 points.

Bonus Question worth 3 points:

Aggies think that the English Channel is the TV channel that shows

BR ' ' 5‘ o movies.
+ 32




. Short Answer Questions:

Ntw-5€6 Smal !
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a. Buys- Ballot Plot of Season-by-Year. What distinguishes a Buys-Ballot plot
of seasonal data from a Buys -Ballot plot of non-seasonal data?
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b. a are the major components of the “Additive Time Series

Decomposition™? \Jz T +¢ +S+T
Fedrad, ¢ bgelt, = sengen, T rvegalar

c. One of the important assumptions of the Stable Seasonal Pattern Model is
that the monthly proportions making up the earl totals are
Y prop g p the yearly 7L, Vi -P)

= kbl (i wote havgmgover

d. What are the null and alternative hypotheses of Friedman’s non-parametric
rank sum test? If the test statistic had a probability value of 0.43, what would
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e. Briefly define what we mean by a stationary time serles Why is the concept
important for the Box-Jenkins methodology? AH [ (S—T moef € I asc e €
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f. Cons1der the AR(1) model yt = By + ®1Y¢—1 + a, . What values of @, & VM: (€
guarantee that the model is stationary? 1§ )Lﬂl \dﬂf‘*‘j
....l <. tf' £ I

g. What do you get when you apply the operator A,, to y,? That is

Ay = —%L%—H

h. True ofFalse) The Random Walk without drift model has a constant mean, a
constant variance, and a constant covariance.

i. r False. The Augmented Dickey Fuller tests for a unit root are broken
into three cases: The zero mean case, the non-zero mean case, and the trend
case.

j. r False. A good Box-Jenkins model minimizes its goodness-of-fit
measures, has white noise residuals, has statistically significant coefficients,




and when considering the overfitting models, the overfitting parameters are
both statistically insignificant.

k. Consider the following %logtest output. What does this output tell us? f‘
/A
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1. Inthe below space draw a time series that is not stationary in the covarlance
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. m. r False. The Airline Model is sort of a benchmark model that Box-
- Jenkins model builders use when they are modeling seasonal time series data.

2. In the SSP model, when forecasting the next year’s total we can use the linear
regression on the yearly totals that we have observed so far.
Suppose that we use linear regression and get the following linear regression based on
4 year totals:

oT _ , R
Vi =30+ 4=i _ ?; Zo -i-'-f{f")’
a. What is the 5-year total forecast? j;‘g = o = 2p kD= =0

b. Considering the year total forecasting equation in question 2 above, suppose that
we are working with quarterly data and we have the following quarterly average
proportions computed over the first four years of the data:

63+»~ l P, =03,5, =02, 5, =035,and B, = 0.15
= ¢ 6(,3) 1 4 qtr 2
_; ) @\ The quarterly forecasts for next year (the fifth year) are T~ (' 3 5‘)
"l - - -
A 2 -~ Qtrl= /& ,Qu2=_ |8 ,Qu3= Zuj ,Qtr4 = 7cr ‘:[7.5
= W('}) c. Given the information in question 3 above, we can say that | KRte. i -
-0 The “strongest” quarter during the yearis Q@ ¢, 3 : = STe 1T
- The “weakest” quarter during the year is Ltr. '-} : S
= (0y)
=7,




3. Consider graphs contained in Qutput #1 that you have been given.

. In Graph A the appropriate way to make the data stationary for the;Box-Jenkins
approach is to ‘ffa Ar ok o) #@a\ceg 7%_ ' D'jf-'
. In Graph B the approprlate way to make the data sta onary the Box Jenkins
approachisto_ jea V€ e fme, Da"/t‘?' Erence 4 7"1
.. In Graph C the appropriate way t make the dat statlonary for, the 3-;(-] enkjns 'L
approach isto_y 04/ 0[ Aarte_aS Letymmn it he Frenel | 4, =4 fh
. In Graph D the appropriate way to, make the data stationary, Box-]enkms
approach is to 'é AT erenee ﬂﬁia
. In Graph E the appro, rlate way ¢ data statlonary or the Box-J e
approach is to ?&%&? ¢ @ Mf el of A #& .
o e 4 164(y4)
4, Lonsiaer the population ACY and PACE below. Given these graphs, your ;i 7
tentative identification of p and q in the Box-Jenkins frame work should be
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5. Consider the population ACF and PACF below. Given these graphs, your
tentative identification of p and q in the Box-Jenkins frame work should be

P=_© andQ=_0O .
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6. Fill in the following Box-Jenkins Pattern Table:

Autocorrelation and Partial Autocorrelation Functions of Nonseasonal Models

Model ACF . PACT

AR(p) Zo /S &ﬁ( | P spmAhel e mﬁyé(

MA(g) 26 mheS HRencufs off] t4 1 fc pfrt
ARMA(p,q) U e rfe pdf ¥4 lS o

7. Consider the Computer Output #2 that you have been given. Use it to answer the
following questions.

a. Take alook at the ACF and PACF of provided in Output # 2. What pattern
do you see in these graphs and what is your tentative identification of

p=_ O andq= ﬁ . Be sure to clearly explain your reasoning. .
= } )
@ At Fhasoe 9/)»%63‘&12&‘%0{ Hen e Fe @# -Wﬁt/f:‘
e PACE fails ol =D mALI1) model
b. Fill in the following P-Q box assaming that the data are observed monthly.
Be sure and explain meanings of the entries in the Box.
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’ ?ﬁ Given what you have put in the P-Q box and knowing what.you do about the
sample ACF and sample PACF what is your tentative choice of ARMA

model? : L
P=_ & J Explain your reason Tt med g hat
vy ﬂq“- A‘t‘c ¢M4 SRC andd ﬁﬁpﬁ?}ge{ig ehw@ w 732" LT o

fﬁ f’ Use Computer Output #,1’ 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.

Eme e betth a;ﬁm.e oww}fb% ne coe '\ *&%iﬁ; PP

f“/é"”’} otn s f?%‘“mﬁfm M cp‘*&m vﬁ‘p&m’?"’f’. P PO, 05 ) woe eheore
C’/ Model 1: p= % q"“ - ﬂe C’»’V“*% g‘wq,f M&f}
Overﬁtting cocfficient ==& . & ¥ é’j el | ey J\P iy
Overfitting t-statistic = o), 4

P-value of overfitting t-statistic = ¢, 8 £ 29
Model 2: p = [ .q=_{
Overfitting coefficient= , 0 &7 2 &
Overfitting t-statistic = & 5 L .
P-value of overfitting t-statistic=_¢. 7

@ \ M In the below space, write out the final model that you have chosen for the
' Y time series with accompanying standard errors, goodness-of-fit
@ measures, and a test statistic for white noise residuals with accompanying p-
value. (You can use either the mtercept -form or the deviation-from-mean

brm) g = ¢ §,9¢908 +m:(’»=a Gebs) Sy

e re{)f ﬁw\wﬁ (o ?gf"‘a Y) ¢ v.022Yy-)
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8. Con51der the Computer Output # 3 that you have been given and use it to answer
the following questions:

s a. Which case of the Augmented Dickey-Fuller test is appropriate for analyzing
the data plotted in Computer Output # 3?7

Cose=__ 2 .(ov"Frend “ca (e )

b. The null hypothesis of the test is
Hy: dats_needs Jo bho 407
@ The alternative hypothesis of the test is
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c. The Dickey-Fuller t-statistic = "“%a ‘f “M 290
Its probability value= ¢ . 046 © |

@ The number of augmenting terms = & .
The information criterion used to select these terms = < I (4
The outcome of the testis _ & P e L‘f‘* th M ¢ &’)’1‘ Hi L
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450
425
400
375
350 3
325
3003
2753

|ll[|ll]llllli(s{%li'lll]li]]lllltl;li!il}ll;lll]l!

a

10

20

30

40

B0
Obs:

GRAPH.C

60

0

80

40

100




RW Series

120
1103
100
90 3
80 -

70

i

=
o]
j

5 8
Il

[»e}
(=]
lIIIlliI]illlllliillilllllllilill

£
=]

[ine] frun ]

&
(=}

I T T I T ] - | [ 1 11 i 177718 ! i3 1 | T 7 T E T | L | T 17 | LI H E T T [ l

g

10

20

30

40

50
Obs

GRAPH D

69

70

80

a0

100




PlotofY

100 Observations

2200
20005
1800%
1600%
1400%
12005
10005

aooé

600;

400%

200 -]

R L B B ety B B B B et ey s e B S
0 10 20 30 40 50 60 70 80 90 100

Obs

GRAPH E




SAS Output 0 M7L[> u’/’ # 5 Page 1 of 12

X=Time ¥Y=Time Series

Time Serigs
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SAS Output

Page 2 of 12

Time Series for Computer Output 1

The ARIMA Procedure

Name of Variable =y

Mean of Working Series

40.96876

Standard Deviation

1.390358

Number of Observations

100

Autocorrelation Check for White Noise

To Lag

Chi-Square

DF | Pr> ChiSq

Autocorrelations

28.72

6 <.0001

0.505

0.019| 0.038-0.009

12

38.09

12 0.0001 | -0.203

-0.175 | 0.053| 0.054

18

42.30

18 0.0010

0.132

-0.0341-0101 | -0.039

24

4439 | 24 0.006¢ | -0.024

-0.086 | -0.081 | -0.004

54 .

52 -

48 -

45 -

PACF

Trend and Correlation Analysis for y

10

B0 80 100

Observation

IACF

10 15 0 25
Lag Lag
Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr>[t| | Lag
Mu 49.96876 0.13974 | 357.59 | <.0001 0
Constant Estimate 49.96876
Variance Estimate 1.952621
Std Error Estimate 1.397362
AlC 351.6999

file://C:\Users\00008904\AppData\Local\Temp\SAS Temporary Files\ TD5348 ITS168...
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SAS Output

ACF

IACF

8BC

354.3051

Number of Residuals

100

* AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals
To Lag | Chi-Square | DF | Pr> ChiSq Autocorrelations
6 2872 6 <.0001| 05051 0.019; 0.038 | -0.009!-0.089 -0.113
12 38.09; 12 0.0001}-0.203 |-0.175 ! 0.053 | 0.054:-0.040 | 0.074
18 4230 18 0.0010! 0.132 |-0.034 | -0.101 | -0.039 | -0.060 | -0.034
24 4439 24 0.0069 | -0.024 | -0.086 | -0.081 | -0.004 | -0.033 { -0.026

Residual Correlation Diagnostics fory

PACF

5 10

Lag

White Noisa Prob

Lag

10

05 -

0.0

-05

.0

0m -~

05

140 -t

15 on 25

Lag
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SAS Qutput Page 4 of 12

Residual Normality Diagnostics for y

Distribution of Residuals Qo-Plot
Normaig o
L .
30
b T
= ©
20 =
3 2 0~
hod @
o ®
10 - .
o 4 @
B H 3 T H T 1 H H H T
48 36 24 AZF 0 12 24 3B 48 2 A 0 ] 2
Residual Quantile

Model for variable y
Estimated Mean | 49.96876

Gonditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr> |t| | Lag
MU 49.95608 0.24369 | 205.00| <.0001 0
AR1,1 0.51126 0.08752 5.84| <.0001 1

Constant Estimate 24.41574
Variance Estimate 1.463036
8td Error Estimate 1.20956

AlC 323.8188
sBC 329.0282
Number of Residuals 100

* AIC and SBC do not include log determinant.

Correlations of Parameter
Estimates

Parameter MU | AR1,1

MU 1.000 | -0.020

AR1,1 -0.020 | 1.000

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

6 15.05| 5 0.0101 | 0.165|-0.334 | 0.0460.010|-0.061 | 0.006
12 28.24 1} 11 0.0030 | -0.154 | -0.188 | 0.163]0.083 | -0.151 | 0.0561
18 35.331 17 0.0056 | 0.194 | -0.073:-0.111 ! 0.038 | -0.057 | -0.003
24 38.97 1 23 0.0200 | 0.037-0.067 :-0.075|0.058 | -0.035 | -0.108

file://C:\Users\00008904\AppData\Local\Temp\SAS Temporary Files\ TD5348 ITS168... 10/21/2011




SAS Output Page Sof 12

Residual Correlation Diagnestics for y
10-

ACF

0+ 7 Y 1
0 5 10 15 20 25
Lag
S 061
o
- @
2 =
2]
= 05
=
104
Lag
Residual Nermality Diagneostics fory
Distribution of Residuals GG-Plot
i R
%5 " e, oL
20 -
b= N )
5 18 3 0
= w
o &
10
5 - D
B i
¥ F H H i H H H H H H
-48 -3.2 =16 o 18 32 -2 -1 o 1 2
Residual Guantile

Model for variable y

Estimated Mean } 49 95608

} Autoregressive Factors

l Factor 1: | 1-0.51126 B=(1)

Conditional Least Squares Estimation

Approx
Parameter | Estimate | Standard Error | t Value | Pr> ] | Lag
MU 49.94664 0.17676 | 282.56 | <.0001 0

file://C:\Users\00008904A AppData\Local\Temp\SAS Temporary Files\ TD5348 ITS168... 10/21/2011



SAS Output

AR1,1

0.67200

0.09679 \ 7.01

AR1,2

-0.32773

0.09680 { 339

Constant E

stimate 32.40194

Variance Estimate 1.321875

Std ErrorE

stimate 1.149728

AlC

314.8469

sSBC

322.4624

Number of

Residuals 100

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates

FParameier

MU | ARi,i| AR1,2

MU

1.000 -0.014 | -0.015

AR1,1

-0.014{ 1.000 -0.511

AR1,2

-0.015] -0.511| 1.000

Page 6 of 12

Autocorrelati

on Check of Residuals

To Lag

Chi-Square

DF | Pr> ChiSq

Autocorrelations

13.43

4 0.0094

0.087 | -0.194 | 0.264-0.011

-0.109

0.032

12

26.59

10 0.0030

-0.121 | -0.220 | 0.149] 0.062

-0.163

0.041

18

35.22

16 0.0037

0.180 | -0.101 | -0.01

0.074

-0.109

-0.027

24

39.21

22 0.0133

0.025 | -0.069 | -0.096 | 0.066

-0.008

-0.107

Residual Carrelation Diagnastics fory

05 -

1.0~

0.5 -

0.0 ~

PACF

0.5

IACF

001 -

05

White Naise Prob

1.0 -

5 19

15 20

Lag
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SAS Cutput

Disfribution of Residusls

Residual Mormality Diagnostics fory

QQ-Plot

Page 7 of 12

30 ~

20 -

Percent

10 -

e Normal a
Wmm Kernel :

Residual

i H

1.2

T
04 2

Residual

Model for variable y
49.94664

Estimated Mean

Guantile

Autoregressive Factors

Factor 1: | 1 - 0.679 B**(1) + 0.32773 B*(2)

Conditional Least Squares Estimation

Parameter

Estimate | Standard Error | t Value

Approx
Pr> |t

Lag

mu

4998208 0.18524 | 269.86

<.0001

MA1,1

0.03345 | -28.60

-0.95652 |

<.0001

Constant Estimate 49.98908
0.999309
0.999654
285.6983
290.9087

100

Variance Estimate
$td Error Estimate
AlC

SBC

Number of Residuals

* AIC and SBC do not include [og determinant.

Correlations of Parameter
Estimates

MU
1.000
-0.046

Parameter
MU
MA1,1

MA1,1
-0.046
1.000

Autocorrelation Check of Residuals

To Lag

Chi-Square

DF | Pr > ChiSq

Autocorrelations

0.96

5 0.9656 | 0.034 (-0.013 | 0.032

0.005

-0.072

-0.037

12

8.14

11 0.6088 | -0.094 | -0.201

0.139

0.018

-0.062

0.027
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SAS Output

15.98

17

0.5252

0.149 | -0.045

-0.110

0.068

-0.121

0.041

18.80

23

0.7072

0.035 ’ -0.020

-0.080

0.030

0.008

-0.107

Residual Correlation Diagnostics fory

10 -
05
L
2 o0 -
o
05 05-
W10 - <10~
1 i B H k H H < H i
0 5 10 15 20 25 1] 5 10 15 20 25
Lag Lag
g 001
o
(1]
(2]
=]
=
2 05
-05 - §
A0- ! 10 B i
H H H H H H H i H i
| 5 10 15 20 25 ] 5 10 15 20 25
Lag Lag
Residual Nermality Diagnostics fory
Distribution of Residuals GGI-Plot
— /D
30 - e KEFTIEL 2 - o 57
1 et
20 - —
E 2
e} 2 4
£ §
10 ol
_2
0 - —
B H i i H i i
-33 21 -09 03 15 2.7 -2 -1 o] 1 2
Residual Quantile

Model for variable y

Estimated Mean ’ 49.98908

Moving Average Factors
Factor 1: | 1+0.95652 B*(1)

! Conditional Least Squares Estimation
H 4 l I I T
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SAS Output Page 9 of 12

Approx
Parameter | Estimate | Standard Error | t Value | Pr> |t} | Lag
mu 49.99108 0.19308 1 258.91 | <.0001 0
MA1,1 -1.00002 0.10219) -9.79| <.0001 1
MA1,2 -0.0?405 0.10074 | -0.44 3 0.6629 2 |

Constant Estimate 49.99108
Variance Estimate 1.008327
Std Error Estimate 1.004155

AlC 287.571
SBC 295.3865
Number of Residuals 100

* AIC and SBC do not include log determinant.

l Correlations of Parameter Estimates

Parameter MU | MA1,1| MA1,2
MU 1.000| -0.021] -0.008
MA1,1 -0.021{ 1.000| 0.947
MA1,2 -0.008 | 0947 1.000
P Autocorrelation Check of Residuals
To Lag | Chi-Square | DF | Pr> ChiSq Autocorrelations
6 079 4 0.9402 | -0.008 | -0.017 | 0.035 | 0.004 | -0.069 | -0.032
12 9.27] 10 0.5068 | -0.082 | -0.206 | 0.150,0.012 | -0.062 | 0.021
18 16.63 | 16 0.4099 | 0.151 | -0.048 | -0.109 {0.078 | -0.126 } 0.047
24 1981 | 22|  0.5851|-0.036 | 0.015 | -0.090 | 0.031| 0.013|-0.116

file://C:\Users\00008904\AppData\Local\Temp\SAS Temporary Files\ TD5348_ITS168... 10/21/2011



SAS Output

ACF

IACF

Residual Carrelation Diagnostics for y

Page 10 of 12

1.0 -
0.5 -
(19
g o0+
o
b5~ 05
-1.0~
H H ¥ ¥ H
a 5 10 15 20 25
Lag
S 001 -
.
(=3
=
a
£ 05
B85 £
4.0
i H H H T
a 5 10 15 20 25
i.ay Lay
Residual Nermality Diagnestics fory
Distribution of Residuals QG-Flot
e Vol
: : & 1°4
30 - oL 2 o
=
‘915
1 ‘f
26 - =
=
20
w
@
m ry
10 - -1 dﬂ/
I3
&
2 //ouo
D o o
33 21 08 03 15 27 2 4 0 1 2
Residual Quantile
Model for variable y
Estimated Mean | 49.99108
Moving Average Factors l
Factor 1: | 1 +1.00002 B*(1} + 0.04405 B**(2) ‘
Conditional Least Squares Estimation
Approx
Parameter | Estimate | Standard Error | t Value | Pr>[t| | Lag
MU 43.99101 0.19201 | 260.35 <.0001 ]
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SAS Output
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ACF

IACF

MA1,1

-0.95435

0.03590

-26.59

<.0001

AR1,1

0.03726 1.

0.10720

0.35

0.7289

Constant Estimate

48.12834

Variance Estimate

1.008322

Std Error Estimate

1.004152

AlG

287.5705

SBC

205.388

Number of Residuals

100

* AIC and SBC do not include log determinant.

Correlations of Parameter Estimates
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Autocorrelation Check of Residuals

To Lag

Chi-Square

DF

Pr> ChiSq

Autocorrelations

0.79

4

0.9392

0.000

-0.018

0.035

0.005

-0.069

-0.033

12

9.23

10

0.5106

-0.084

-0.205

0.148

0.014

-0.062

0.022

18

16.49

16

0.4195

0.151

-0.048

-0.109

0.076

-0.124

0.046

24

19.61

22

0.6073

-0.035

-0.016

-0.090

0.031

0.012

0.114

Residual Correlation Diagnostics fory
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Residual Mormality Diagneostics for y

Distribution of Residusls QG-Plot
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Residual

Quantite

Model for variable y

Estimated Mean j 49.99101

Autoregressive Factors

Factor 1: | 1-0.03726 B*(1)

Moving Average Factors

Factor 1: \ 1 +0.95435 B*(1)
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Augmented Dickey-Fuller Unit Root Teston Y

Null Hypothesis: Y has a unit root

Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.832490 1.0000
Test critical values: 1% level -2.589273
5% level -1.944211
10% level -1.614532
*MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
BPependent Variable: D(Y)
Method: Least Squares
Date: 102111 Time: 10:04
Sample (adjusted): 5 100
Included observations: 96 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
Y({-1} 0.034356 0.008965 3.832490 0.0002
DY (-1)) -0.705677 0.106942 -6.598669 0.0000
D{Y{-2)) -0.464576 0.119686 -3.881612 0.0002
D(Y{(-3)) -0.157363  0.105266  -1.404913 0.1384
R-squared 0.314794 Mean dependent var 0.263349
Adjusted R-squared 0.292451 S.D. dependent var 1.346603
S.E. of regression 1.132708 Akaike info criterion 3.127873
Sum squared resid 118.0385 Schwarz criterion 3.234721
Log likelihood -146.1379 Hannan-Quinn criter. 3.171062
Durbin-Watson stat 2.028775




Augmented Dickey-Fuller Unit Root Teston Y

Nuil Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -(3.124729 0.9429
Test critical values: 1% level -3.499910

5% level -2.891871

10% level -2.583017

*MacKinnon (1998) one-sided p-values,

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

Method: Least Squares

Date: 10/21/11 Time: 10:05

Sample (adjusted): 5 100

Included observations: 96 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
Y(-1) -0.001973  0.015821  -0.124729 0.9010
DY (-1 -0.740583 0104117 -7.112965 0.0000
DY (-2) -0.526210  0.117813  -4.466506 0.0000
D{Y(-3) -0.206858  0.103304 -2.002421 0.0482
C 0.648279  0.236233  2.744231 0.0073
R-squared 0.367165 Mean dependent var 0.263349
Adjusted R-squared 0.339348 S.D. dependent var 1.346603
S.E. of regression 1.094525 Akaike info criterion 3.069196
Sum squared resid 109.0167 Schwarz criterion 3.202756
Log likelihood -142.3214  Hannan-Quinn criter. 3.123183
F-statistic 13.19936 Durbin-Watson stat 2.068511

Prob(F-statistic) 0.000000




Augmented Dickey-Fuller Unit Roct Teston Y

Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.444240 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996} cne-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares

Nata ANM1I44 Tieaas 1NOE
QL. Wi if 1 TS, PV

Sample (adjusted): 2 100
Included observations: 99 after adjustments

Variable Coefficient  Std. Error  {-Statistic Prob.
Y{-1) -0.850625  0.100734  -8.444240 0.0000
C 0.072588  0.206939 0.350770 0.7265
@TREND(1) 0.216415  0.025709 8.417842 0.0000
R-squared 0.426754 Mean dependent var 0.251891
Adjusted R-squared 0.414811 S.D. dependent var 1.333111
5.E. of regression 1.019798 Akaike info criterion 2.906921
Sum squared resid 0990.83887 Schwarz criterion 2.985561
Log likelihood -140.8926 Hannan-Quinn criter. 2.938739
F-statistic 35.73367 Durbin-Watson stat 2.009839

Prob(F-statistic) 0.000000




