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" V .  Y 0 a r 
2. ~ ? \ r u u w u 1 n s ~ d ? ~ z u q 7 u ~ u ~ ' i n ' ~ l ? ~ 7 i ~  (Food oolsonlna) . . 

l n t  = 2.69+0.0081+0.161X1,+0.5X,,+0.262X,,+0.442X,,+0.401X,, 

+0.382X6, +0.367X, +0.276X8, +O.OPIX,, +O.IOIX,, +0.143Xl1, + E ,  

bud E, = 0 .638~ , . ,  





, , 4.2 ?~ni~no.fiurmo~ 
. . , .  

Kquuuwuinsd bia 

f = (43.34+0.121)1, ; t  =1,2,.. 

W, = a,+0.3319W,~,-0.8504a,~,-0.8046a ,-,, +0.6842a ,-,, 
J fmun 

w, = (1 - B)(I - B I ~ ) Z ,  

2, = lnY, 





161 
.. . 

'imod 
. , .  . . 

. . 

f ,  i ia Piiw~inrrdd~bisin?%uimoi 

f Zo ~iiwuin~ddl&~in~~~~~uandiif~::i~uiiud 

7.1 ? ~ U O ~ ~ L L ( P : : L ~ W ~ M ~  

mii~uuwu~nsd ;o 

= a, -O.7330al-, -0 .8781~ ,-,, -0.6788a,-,, 
i 'imon 

w, = ( I - B ) ( I - B ~ ~ ) z ,  

Z, = lnY, 



8.1 i7iuonaircp:rsuEud 

Kquuuwu~nsdiio 

W, = - 0.7334CC;-,, - 0.3492W,-,, 
4 lmun 

W, = ( I - B ) ( I - B ~ ~ ) z ,  

z, = mr,  

1nt  = 1.5+0.0061-0.194X1,+0.29X2,+0.6X,,+0.92X,,+1.456X,, 

+1.87X,,+2.2X,,+2135X,,+l.922X,,+I.393Xl,+0.649Xll,+&, 
J lmun = 0.798&,., 



f n t  = 2.94+0.007t+0.306X1,+0.152X2,+0.282X,,+0.006X,,-0.048X,, 

+ 0.15 1X6, + 0.255X,, + 0.464X8, + 0.529X, + 0. 451X1, + O.173Xl1, + 6, 

bud E, = 0.635&,., 

" , " .  Y I  
lo. w?uuuwu7nsnrdlusuq- 

., 10.1 ?'ruond~~~:tqu'iud 

miuuuwuintni 40 

W, = a,+0.2714W,~,,-0.7505a,~,-0.9179a ,-,, +0.6889a ,-,, 
bd 

w, = (1-BXl-B12)Y, 

I 0.2 ?!n~tno~?utmof 

miuuuwuintni iio 

ft = ( 1 6 . 0 0 + 0 . 0 7 t ) 1 ,  ; t = 1,2, ... 

10.3 n1~;j.?mti~$oyntunnit~uun(~1~8n 

Iri?rruuwuin~ni iio 
in?, = 1.357+0.005t+1.18X1,+0.64X2, +0.712X,,+0.486X,, +0.734X,, 

+ 0.75X6, + 0.844X, + 0.807Xm + 0.477x, + 0.54X1, + 0.335xll, + 6, 

bud E, = 0..4646,.1 
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J 

, ) ,  . . .  . 
10.4 ~in i~wuin tn i i~u~mu1oip i i~n~u~~~~i1o\ in~ i?u~in1tp i1~u~~ni~1~m 

. . .  
m'?u~uuwuinsdd'o 

= 0.0102?,, + 0.2653y2, + 0.7245f3, 
i fmun 

,̂I Y , n'o ti1wcl1nsmnlm~1n?'an~ri~nn=Mbynsu~~1~1~~~~ 

np\iflian 

, d'o t i i ~ u i n s 6 ~ ~ ~ i n ? i ? w ~ m o i  

, n'a ~ i r n u ~ n o d ~ ~ ~ ~ n ? i ? ~ ~ ~ u o n ~ ~ ~ ~ : ~ ~ w ~ u d  

TSPLOT 

1 

Autocorrelations: 
Auto- Stand. 

Lag Corc. Ere. 

I .83l ,074 
2 ,725 .074 
3 .608 .074 
4 .578 ,073 
5 .604 .073 
6 .588 ,073 
7 .586 ,073 
8 ,532 ,072 
9 ,530 ,072 

10 .GO2 ,072 
11 .GG5 ,072 
12 ,779 .072 
13 .GG4 ,071 

NUMBER 

-1 -.75 -.,5 - . 2 5  0 .25 .5 .75 1 
+----+----t----t----+----t----+----t----+ 

I..,..+**..*.+.*.* 
I"~.....'**"" 
I..,......... 
I.*,..+*.***. 
I.*.****..*.. 
I**~*.******* 
I*..*.*..*... 
I.*.****"*. 
I.*,..*...*. 
I.....**.**.* 
I".......'." 
*..,.**..*~*..*.* 
~**,*.*..****. 

Box -L j  ung 



1.. .....** 
r*.....*.* 
~ . * ~ * * * * * *  
I*..***.* 
I.. ,*..*. 
I*..*..*** 
I*.,***... 
I*.,........ 
I..,.**.+.* 
I.*~....* 
I*.,**. 
I**.** 
I..... 
I.*.*. 
I..... 
I*..* 
I**.* 
I**,** 
I" ,**. 
I..,"" 
I.*.**. 
I*+.+ 
,*I. 

I". 
I' . 
I' . 

F a r t l a l  Autocor re la t ions:  NUMBER 
Pr-Aut -  Stand. 

Lag C o r r .  E r r .  - 1  - . 7 5  - . 5  - . 2 5  0  .25 . 5  .75 1  
+----t----+----+----k----+----+----+----t 

1  ,831  ,075 I*..****.*+*.*+.+* 
2  .111 .075 . I * * .  
3 -.067 .075 . .I . 
4 ,208 ,075 . It*,* 
5 , 262  ,075 I*.,.. 
6 - .054  ,075 . 'I . 
7  ,000 ,015 . I+*. 
8  - .a20  ,075 . + .  
9  .124 ,075 . I**. - 

10 .342 ,075 I.*,**+* 

1 1  .I48 . 075  I*** 
12 ,359 .075 I.+,"++ 
1 3  -.466 ,075 .***++.**I , 



nm-4 a u f i m ~ ~ ~ n ' i l u ~ m l a ; i ~ u ~ ~ ~ ~ d ~ u G a y n i ~ u ~ u y ' i l ~ ~ l s m ~ ~ ~ ~ ~ ~ ~ ~ ~ G ~ y ~  

~inn7sfiqisw7nr1d I - 3 
J ~'num:Yo4iio~naynsu~7nl~ Liluoynsui?n1~od~unn7w~~m4n (Non - Stationary) $ 4 1 ~  

Pii~a$u un=mqiuudslJnu m'~ui~m"a~nLdn~U"aYLp1fioyn~u~a~irn~~1uPi~~a~u U ~ Z P ~ I U  

uds~Isauriou 

TSPLOT 

"7 

TSPLOT 
1 I 



A u t o c o r r e l a t i o n s :  NUMBER 

Transformations: n a t u r a l  l o g ,  d i f f e r e n c e  I 1 1  

Auto- S t a n d .  
Lag C o r r .  E r r .  -1 -.75 - .5  - .25 0  .25 . 5  .75 1 Box-Ljung Prob. 

+----+----+----+----+----+----+----ttttt+ 

1 -.099 .074 .**I . a 1 .775 . I 8 3  
2  ,020 ,074 . + .  1.852 ,396 
3 - .353 .074 **+*,+.I , 24.744 ,000 
4 - . I 6 6  .073 "*I . 29.856 . O O O  
5  ,100 ,073 . I". 31.715 . O O O  
6  ,008 ,073 . * .  31.725 ,000 
7 ,119 .073 . I+*. 34.394 ,000 
8 7  ,073 *.**I . 40.465 . O O O  
9  - .235 ,072  *..**I . 50.970 ,000 

. + .  . I". 
**.*+I . 

. : . 

. + .  

. I". 

P a r t l a l  auto correlation^: NUMBER 
Trans format ions :  n a t u r a l  l o g ,  d i f f e r e n c e  I l l  

Fr-Aut- S t a n d .  
Lag C o r r .  E r r .  -1 - .75 - .5  - .25 0  .25 . 5  . 7 5  1 

+----+----+----+----+----+----+----+----+ 
1 - .099 .075 ."I . 



.**I . . .I . 
..*.I . 

**".,"I , 

'.**I . 
*"*.,"I , 

I.*.**.. 
. *I . 
. I .  

. I". 

. I*.. 

. 'I . 
I... 

..*.I . 
:.I . 

."I . . 'I . . I". 

. *I . 



TSPLOT 

Aul:ocorrelat.ior>s: NUMBER 

Transformations: natural log, difference (11, seasonal difference (1 at 121 

Auto- 
C o r r .  

Stand. 
Err. 

*.**I . 
. *I . . . .  

'I . 
. I *  . 
. + .  . I". 
' I .  , 
. I". 

. I' . 

. ' * I  . . I' . 

. I' . 

. I". 

. I". 
*"I . . I* . 



. I.*. . I". 

P a r t i a l  A ~ ~ t o c o r r e l a t i o n s :  NUMBER 
Trans formrt iono :  n a t u r a l  log ,  difference Ill, seasonal d i f f e r e n c e  I1 at. 12) 

Pe-Rut -  S tand .  
Lag Corr .  E r r .  -1 - . 1 5  -.5 - . 2 5  0 . 2 5  . 5  . 1 5  1 

- ~ 

. I' . 
I... 

+*.**I . 

I". 
' I  . 



Arima 

FINAL PARAMETERS: 

Number of residuals 167 

Standard error ,13679183 

Analysis of Variance: 

DF Adj. Sum of Squares ~es iduel  Variance 

Residuals 163 3.3385230 .01871201 

Variables in the Model: 

0 SEB T-RATIO APPROX. PROB. 

ARI ,58057884 ,09162042 6.336785 .00000000 

MA1 ,91756597 ,05383658 17.043541 .00000000 

SAR1 ,22977095 .I 1286019 2.035529 ,04341705 

SMAI ,891 12930 ,13035646 6.836096 .00000000 

t -I 
M 3 n1s?~7<u~uum'?~uu(~ia~nostic checking) 

Autocorrelatlons: ERR-1 Error for NUMBER from ARIMA, MOD-? LN NO 

Auto- Stand. 
Lag Cocr. E r r .  -1 -.75 -.5 -.25 0 .25 . 5  .75 1 Box-Ljung Prob. 



. I*.. 

."I . . I' . 

. *I . 

. I+ . 

. I". 

Partial Autocorrelations: ERR-1 Error for NUMBER from ARIHA, MOO-7 LN NO 
Pr-Aut- Stand. 

Lag Core. Err. -1 - . 7 5  -.5 - . 2 5  0  . 2 5  .5 . 7 5  1 
+----+----+----+----ttttt1----+----+----+ 

1  - . 0 3 8  , 0 7 7  . 'I . 
2  , 0 6 4  , 0 7 1  . I * .  . 
3 - . I 3 7  , 0 7 7  +*+I . 
4 - . 0 6 4  , 0 1 1  . .I . 
5  , 1 2 8  , 0 1 7  I+.* 
6 - . 0 5 9  .077  , *I . 
1  , 0 6 3  , 0 7 7  , I *  . 
8 - . 0 8 0  , 0 1 7  .*+I  ; 
9 , 0 2 2  ,077  . I .  

10 - . 0 4 3  , 0 7 7  . *I . 
1 1  . O n  ,077  _ . .  

PI1514 2 Kolmogorov-Smirnov 

NPar Tests 

OneSarnple KolrnogorovSrnlrnov Test 

N 
-- - 

Normal Parameters asb Mean 
Std. Deviation 

Most Extreme Absolute 
D~fferences Positive 

Negative 
Kolmogorov-Srnirnov Z 

NUMBER from 
ARIMA, MOD-7 

LN NOCON 

a. Test distribution is Normal. 

b. Calculated from data. 



?mu = ( I - B ~ I - B ~ ~ ) ~ ,  

z, = mu, 

TSPLOT 

mi514 3 rn~nquam.r i~wis i j ;~rn ' i l i~ ' i l .~  (a, y , 6  ) t m u ? ~ ~ a 4 ~ u r m o $  



l i 

. . 
. , 3 113.75479 

. , 
, .. . .  . 4 99.32287 

5 10581811 

6 131 52781 

. , 7 114[1[(671 

8 83 lUJR7 

8 71 M218 

10 7l4BSBO 

11 86 88885 

12 81 00983 

b l i m l  VOIUBI: SBIIB. llend 

4117 2501KI 4 58844 

DFE = I67 

The 10rmallesl SSE'r are Alpha Gamma Della SSE 

70IOaO .WIWOO .WltCOl 2126752,2787 

wlaxa oolowo aoroooo 214os17.zla2 

WJ1MY.X OOlWMl W l W W  21563096284 

H ) I W  WlOWO ODlOWO 2174705.8808 

gl1MY.X 0010000 WlWOO 22023257487 

WlLXXX1 0010U00 20I0000 22366128302 

MICO (101~11100 2llllW00 22480756508 

4 0 1 U  WI1KKlO 0111110110 22485425252 

70I1XW 00llMW 20100W 22488706817 

010000 . 0 0 1 W  4010000 2283671.5681 

s:u i iqhy r u n ' u P i ~ w u ~ n ~ d  ( a )  = 0.701 P ~ I ~ ~ ' u ~ ~ ~ ~ ~ ~ ~ : u ~ ~ ~ L L u ~ ~ ~ ~ ~ ' u P ~ I ~ s : u I M L L u ~  

f& (J') = 0.001 L ~ ~ ~ ~ l ~ ~ ~ f i ~ ~ l ~ 9 ~ ~ ~ 7 ~ l j ~ n 7 ~ 7 ? d ~ ~ ~ l d ~ ~ ~ 7 f l d  (6) = 0.001 &I 

I ~ ~ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ O J ' U ~ J A ~ I ~ ~ A ~ ~ L ~ ~ D U ~ I ~ ~  . 

$UAOU~ 3 n 1 5 ? ~ 7 ' J v U ~ ~ ~ ~ U ( ~ i a g n o s t i c  checking) 

TSPLOT 



Auto- S tand .  
Lag Corr. E r r .  -1 -.75 -.5 -.25 0 .25 .5 .75 1 

+----+----+----+----+----+----+----+----+ 
1  -.016 ,074 . + .  
2 ,046 ,013 . I* . 
3 -.098 ,013 ."I . 
4 -.062 ,013 . 'I . 
5 ,105 .073 . I". 
6 .034 ,072 . I* . 
7 ,098 ,012 . I*.. 
B -.lo1 ,012 .**I . 
9 -.052 ,072 . 'I . 

Box-Ljung 

P a r t i a l  A u t o c o r r e l a t l a n s :  ZRES-1 
Pr-Aut- Stand.  

Lag Corr. E r r .  -1 -.75 -.5 - . 2 5  0 .25 .5 .75 1  
+----+----+----+----+----+--*--+----+----+ 

. I' . 

. I". 

."I . 



TSPLOT 

TSPLOT 

,.. 

,.. 

a. 

¶ .. 
I." I,.. I." I... ,,* 11.1 a ,  ,... ,... ,... 

I." 1.1. (.I 9s.. I." 1..1 111. 111. w.1 ,... 

~ 1 2 5 2 ~  m i n ~ u ~ m ~ w ~ n i s ? ~ n s i : : ~ n ~ i u u d s J s ~ ~ ~ i n n 7 5  

ENTER 



Regression 

AN OVA^ 

XIO, X2, x11, X I  

b. Dependent Variable: LN 

mi714 !j n 7 n ~ u ~ r n ~ ~ ~ d $ : : ~ n ~ n ~ $ n r n n m v ~ l n n ~ ~ ~ r n t ~ m n ~ 9 v ~ ~  ENTER 

Coefficient* 

Sig 
,000' 

a. Predictors: (Constant), X9, DAY, not periodic . X6, X7, X5, X8, X4, X3, 

a. Dependent Variable: LN 

Mean 
Square 

2.331 
2.963E-02 

df 
12 

167 
179 

Model 
1 Regresston 

Residual 
Total 

A ~ t o c ~ ~ ~ e l b t i o n ~ :  RES-1 Unstandardized Residual  

F 
78.672 

Sum of 
Squares 

27.977 
4.949 

32.926 

Sia. 
,000 
,000 
,000 
,000 
,482 
,042 

,000 
,218 
,010 
,000 
,001 
,278 
,001 

Auto- S tand .  
Lag Cor r .  E r r .  

Model 
1 (Constant) 

Trend 
X I  
X10 
X I  1 
X2 

X3 
X4 
X5 
X6 
X7 
X8 
X9 

-1 - . 7 5  L . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1  Box-Ljung 
+----+----+----+----+----+----+----+----+ 

I++,+++.**.**. 7 5 . 1 1 6  

Standardi 
zed 

Coefficien 
ts 

Beta 

,827 
,205 

-. 153 
-.029 
,083 

,148 
,050 
,106 
,249 
,140 

-.044 
-.I43 

I*.,".*' 
. I+*.* 
. I*+.* 
. I".. 

t 
117.879 
27.518 
5.051 

-3.771 
-.705 
2.053 
3.645 
1.237 
2.61 8 
6.125 
3.447 

-1.089 
-3.516 

Unstandardized 

I*.. 
. I' . 
. I". 

- 
B 
5.941 

6.810E-03 
,318 

-.237 
-4.43E-02 

,129 

,229 
7.78'lE-02 

,165 
,385 
,217 

-6.85E-02 
-. 22 1 

Coefficients 
Std. Error 

,050 
,000 
,063 
,063 
,063 
,063 

,063 

,063. 
,063 
,063 
,063 
,063 
,063 



000' SPO'FLI 
000' 001'891, 
000' bZP'S91 

' .I ' 
*. 

'.*I ' 

' I.*' 
'**I ' 

'..I ' 

'*+I ' 

' I*.' 
' .I ' 

SLO' 620' 91 
SLO' COO' ST 
SLO' LGO' PI 
SLO' 680'- CT 
SLO' 0 11 
SLO' C80' I1 
SLO' 100'- 01 
SLO' CZI' 6 
SLO' 880'- 8 
SLO' LSO' L 
SLO' 580'- 9 
SLO' PET' S 
SLO' CTI' P 
SLO' 660'- C 
SLO' 120' z 

.*+.a6+++*'** I ' SLO' IP9' 1 
+----+----+----+----+----+----+----+----+ 

ILO' EST' 91 
ILO' 221. ST 
ILO' L91' PI 



' I*.' 
'..I ' 

' I* ' 
rr .1  . 

I1 ' 
I..' 

SLO' 9 6 0 ' -  H  
SLO' COT' L 
SLO' 8 2 0 ' -  9  
SLO' 9 D I '  S  
SLO' 2 9 0 ' -  D 
SLO' SZ1 ' -  C  

'..I . SLO' GLO' 2  . I. ' SLO' 1PO'- I 
+----+----+----+----+----+----+----+----+ 
I SL'  S '  SZ'  0  9 2 ' -  S ' -  S L ' -  I- ' 1 2 3  '1203 h e 1  

'pn!e>s -2r tv->d 
PI-aow , 3 3 8 ~  ~ 0 . 1 ~  U ~ W ~ N N I  JOJ ~ 0 1 ~ 3  I-UU~ : s u o T > e T a J l u n o > r w  r r T i 1 r d  

PZO' ZCG'RZ 
ICO'  I l L ' 9 Z  

9 5 0 '  PLT'ST 
0  C I L ' I I  
HZZ' 6 C 1 ' 8  

I L O '  S O  9 1  
I L O '  8 9 0 ' -  S I  
TLO' S Z I '  P I  
I L O '  1 9 0 ' -  E l  
ZLO' 8  21 ~ ~ 

ZLO' CZO' T I  
ZLO' CP0 ' -  0 1  
ZLO' L 9 0 '  6  
ZLO' SC1'-  8  

CLO' BZ0 ' -  9  
3  L 6 6 ' L  r r + I  . CLO' 9 Z 1 '  S  
L 8 2 '  8 0 0 ' s  11 ' f L O '  9 P 0 ' -  D 
ZOZ' 6 1 9 ' )  ' ' IIII PLO' 0 C l ' -  C  
I L D '  SGD' I  'rrI ' PLO' 0 8 0 '  2  
LLS '  Z l f '  ' I* ' PLO' 1PO'- I 

+----+----+----+----+----+----+----+----+ 
.qo>d h u n ( ~ - x o e  I SL. s. 'sz.  o S Z . - s . -  SL.- I- ..TTA . J J O ~  hi 

' p u t 3 3  - o a n v  



9 .052 . 075  . I* . 
10 -.a12 .075  . I .  

11 . O O l  , 075  . * .  
12 I .075 I... 

13 -.a32 .075  . 'I . 
1 4  .017 ,075  . I". 
15 ,016 , 075  . * .  
16 .069  .075 . I' . 

q i n n r d  23 ucrz24 wu~~~i~n~~~~~rnnbi ' l~k~6rnf lu~u%udn' ld 

0-151.) z m i n . r ~ ' ~ r n ~ n i s r n s ~ q ' ~ o ~ n i 5 ~ ~ q n ~ ~ ~ ~ ~ u K ~ a 5 i ~  ~o~mogorov -~mi rnov  

NPar Tests 

One-Sample Kolmogorov-Smlrnov Test 

a. Test dlstrihutlon is Normal. 

b. Calculated from data. 

- 

& 

Normal Parameter~a~b Mean 
Std. Deviation 

Most Extreme Absolute 
D~fferences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

" 
~ i n u i d m o ~ n ~ s ~ ~ i ~ P i j ~ ~ ~ u ~ u i n ~ D d T m u ? ~ n i ~ ~ ~ i n ~ d s ' ~ u d i ~ u n ~ ~ w ' ~ i ~ ~ i ? ~ n i ~  

wuinm3au b u n i r c r i P i i m ~ u r i a ~ ~ i ~ ~ n n ' u ~ ~ n i ~ w u i n ~ n i ~ ~ u ~ i a ~ n ' u  3 ??I iio n i t  

Error for 
LNNUMBER 
from AREG, 

MOD 14 
180 

1.435E-03 
,1267834 

,065 
,037 

-.065 

,874 

.430 



Sumarized Results for 1 Pnge : I 





TSPLOT 

Autocorre la t ions :  
Auto- Stand. 

Lag Corr. E r r .  

NUMBER 

Box-Ljung 

I..,.. 
. I**.+ 
. It+.* 
. I**.* 
. I.... 

I*.. 
I*.. 

. I". 
I..' 
I... 

. I". 

. I". 

. I". 

. I' . 

. + .  

. * .  



P a r t i a l  A u t o c o c r e l a t i o n s :  NUMBER 

. . P r -Au t -  S tand .  
Lag COCK. E r r .  -1 - .75  - .5 - .25 0 .25  . 5  . 15  1 

+----+----+----+----+----+----+----,----+ 
1 .711  .075 ~v,-****..w* 
2 .226 .075 1.. . ++ 
3 ,017 , 0 7 5  . . .  
4 ,004 , 0 7 5  . * .  
5 ,015 , 0 7 5  . . .  
6 - .045 , 0 7 5  . .I . 
7 - .009 ,075 . * .  
8 ,085 ,075 . I". 
9 0 1 1  .075 . * .  

1 0  ,156 .075 I.+. 
11 -.009 , 075  . + .  
1 2  - .020 ,075 . * .  
13 - .038 ,075 . *I . 
1 4  , 1 2 1  ,075 . I**. 

.**I . 

. I". 

J 4 rjnwm:uo~u"oynoynsu~~n7d 1fluoynsutqninodluan7wlu'n~n (Non - Stationary) 1utii 
4 

Lanu 6 ~ ~ ~ ? ~ & o i o ~ 1 i d c ~ ~ u " o ~ ~ 1 2 i ~ ~ n ~ u ~ ~ ~ ) 7 n ~ d ~ ~ ~ i ~ ~ ~ ~ ~  
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TSPLOT 
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.,.. 

I , .I. 
*,>,,?$***%***%***\***, ., . .,'..G,.'...h,',,'.,C.',,c,.,& 4,#+.,%,,*.,,,., 

P.. 

--*,, 

Autocorrclatians: NUMBER 

Transformations: difference I l l  

Auto-  Stand. 
Lag CarC. E r r .  -1 -.75 -.5 -.25 0 .25 .5 .75 1 Box-Ljung Prob. 

t----+----+----t----tt--t+----ttttt+----t 

:. 
. * .  
. I". 
, * I  . 

. *I . . I' . 

.**I . 
I*.. 

. *I . :. 



T r a n s f o r r n a t i o n ~ :  dif ference  (11 

P r - A U ~ -  Stand.  
Lag Corr. E r r .  -1 -.75 - .5  - .25 0  . 2 5  . 5  .15 1 

+----+----+----+----+----+----+----+----+ 
1 -.357 , 0 7 5  *+**,+. I  , 

2 -.I21 , 015  .**I  . 
3 - . l o 6  ,075  . *+ I  . 
4 - . I 3 6  ,075  .**I . 
5 -.020 ,015  , * .  
6 -.048 .075 . *I  . 
1 - . l o 0  .015 .+*I . 
8 -.051 ,015 , +I . 
9 -.229 , 075  **,.*I . 



0 0 0 '  SCZ'PP 
0 0 0 '  IZO 'ZC 
0 0 0 '  9 7 0 ' 8 2  
0 0 0 '  S I Z ' S 2  
0 0 0 '  OPT'S2 
0 0 0 '  OZ6'CZ 

'+.I . 
I..' 

.I ' 

'+.I ' 

I." 

6 9 0 '  1LO'-  CC 
6 9 0 '  LGO' ZC 
6 9 0 '  L 6 0 ' -  I C  
OLO' OEO' OC 
OLO' 0 8 0 '  GZ 
OLO' PS0'-  8 2  
OLO' SEO' LZ 
I L O '  SET'-  9 2  

I L O '  T O  PZ 
I L O '  COT'- CZ 
ZLO' C L 0 ' -  22 

ZLO' 1 9 1 ' -  0 2  

CLO' 0 1 0 ' -  8 1  
CLO' LC0'-  L I  
CLO' 1 0 0 '  9 1  
CLO' 900 . -  ST 
PLO' 9 6 0 '  P I  
PLO' PCO' E l  
PLO' 8 1 ) ' -  11 
PLO' 1 S Z '  I1 
SLO' I 0 1  
SLO' 1 9 2 ' -  6 
SLO' 0 9 1 '  8  
SLO' 9 2 1 ' -  L  
9LO'  1 2 0 '  9  
9 1 0 '  PRO' S  
9LO' E 9 0 ' -  C 

0 0 0 '  SCZ'CZ ' rI ' 9LO' SEO' C  
0 0 0 '  CZO'CZ I*.' 9LO'  1 0 1 ' -  2  
0 0 0 '  8 8 2 ' 1 2  ' I+*'rrrr LLO' P5C'- I 

+----+----+----+----+----+----+----+----+ 

'qozd bunC1-xog 1 S L '  s 9  o - s -  - 1- 1 1  ' 1 ~ 0 3  be1 
'PU*?S -0inw 

( 2 1  2~ 1 )  a ~ u a l a j j ~ p  I e u o s a a m  ' ( 1 )  a s u a J a 3 j l p  : s u o ~ ? r w l o j s u r J , L  



... I . . I".. . 'I . 

."I . 

Partial Autocorrelatione: NUMBER 

Transformations: difference Ill, seasonal difference il at 121 

PC-Aut- 
Lag Corr. 

Stand. 
Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 

+----+----+----,----+----+----+----+----+ 
,077 .+**,**I , 

.Oll ".*'I . 

.077 .+*I . 
,077 *.*I . 
,077 . * .  

.017 . * .  

.077 I..,+*. 
,077 .*.**I . 
,077 *.**I . 
,077 . 'I . 
,017 . . .  
,077 *.*I . 
,077 . * .  
.017 . 'I . 
,017 . I' . 



m1m.1 0 ~ I ~ . I ~ ~ ~ . I ~ I ~ ~ ~ ~ ~ I ( u ~ I W I ~ ~ L ~ Q ~ ' Y Q . I ~ ' ? L L ~  ARIMA(O,l,I)(O,1,1),, 

Arima 

FINAL PARAMETERS: 

Number of residuals 167 

Standard error 17.413961 

Analysis of Variance: 

DF Adj. Sum of Squares Residual Variance 

Residuals 165. 57159.410 303.24603 

Variables in the Model: 

B SEB T-RATIO APPROX. PROB. 

MA1 .54667500 ,06310396 8.6947793 .0000000 

SMAI ,92393046 ,15019564 6.1515130 .0000000 

4 
n 3 n 1 5 ? ~ q ' J u U ~ ~ ~ l u ~ ( ~ i a ~ n o s t i c  checking) 

TSPLOT 

DAY, na psrlodlc 

nq14 34 u ~ m . r n n 4 n 1 s n s r ~ 1 u ~ r ~ i 1 ~ ~ ~ 1 n ~ ~ 3 ~ m n ~ 1 ~ n ' ~ ~ ~ n u ~ ~ ~ 1  

qinnnd 34 wuiinisnsz~1uszcrd1~~~1w~u~omnK1~n"uunu~~ni5ru'nwm:ns-l?u 
A A oisou 7 61la~u~uu'rl~m~ii6iEjmwc~1m~61~flc~u~~uquu'~~n~fi~1~i~~~d~d~~u~1~n 

A u t o c o r r e l a t l o n s :  ERR-2 ' Error f o r  NUMBER f r o m  ARIMA, MOD-14 NOCO 

Auto- Stand. 
Lag C o r r .  E r r .  -1 -.75 -.5 -.25 0 .25 .5 .75 1 Box-LjOJng Prob. 

+----+----+----+----+----+----+----+----+ 



. I* . . . .  

. 'I . 

. 'I . . I". 

Partial Autocarrelations: ERR-2 Error for NUMBER from ARIMA, MOD-14 NOCO' 

Pr-Aut-  Stand. 
Lag C o r t .  Err. 

31 .016 .077 . I .  

32 ,039 ,017 . I' . 
33 -.067 .077 . +I . 
34 -.001 .077 . * .  
35 .lo5 .077 . I". 
36 -.035 ,077 . '1 . 
37 ,005 .077 . . 

~ s i d 3 ~  un~l~A~n'iru~m~uw'us'~~~d~u11'il~~mn~u4amnn"1r 



One-Sample KolmogorovSmirnov Test 

a. Test distribution 1s Normal. 

b. Calculated from data. 

N 
Normal Parameter~a~b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

2.2 ?ZnisuaGurmaS 
z, d 
?JMmWgJ 61~~m~9~~uunmaa~(ldentification) 

TSPLOT 

Error for 
NUMBER 

from 
ARIMA, 
MOD-14 
NOCON 

167 
-.8011191 
18.22168 

,102 
,089 

-. 102 

1.318 

,062 



VI~IPI~ (a, y.6 ) ~~clui:nur~al~ilbidiwuino~~Gnaiun~i~1rn~au~au~~m 

~17714 IQ ~ I S ~ ~ L L ~ ~ F ~ ~ ~ I W I S ~ ~ L ~ B ~ ~ Q . I  (a, y,S ) Tmu?Zuo.iiurnai 

MODEL- WINTERS ( L b e ~  Wend, rnulflpUc.bul &m.onhly) Penal- I1 

Jouannlhdco~: 

I IW.d8110 

2 94.31314 

3 99.J2140 

4 116.6148J 

5 111.73447 

4 101.31429 

1 110.62244 

I 93.WI13 

9 8l. l lWO 

10 19.W187 

11 94.41741 

11 81.01111 

Inlthlu* Wo. Tnmd 

2091810 ,47421 

WE- 141, 

lk IOlmnUnISSFluo: AWlo G m r  hlb S8E 

. 4 0 1 W  .Wl0000 .010000 $0391.7124J 

YliW .010050 .WlWCO 30J7l.36297 

JOIW .mlmw . w l m  swoi.1sa11 

6 0 1 W  .WlWCO . W l W  3l194.38176 

,301KCO ,010000 ,010050 JllOl.48044 

.mUm ,010000 . W l W  JlIJO.8JJJI 

. a~m mlmm . m l w  JJIJ~.~~>s~ 

. l O l W  . W l W  .WlWCO 36419.4442J 

JDIW .mmw . m l w  37167.m71s 

.nlm .m~oow .1010000 ~7194 .~789  

,inmind 10 lbiPiinq~d5ulr3;isuudiM~uo~nrturani~m& 3 P i i  80 didYul$duu 

r:~ii\r#oy nn'udiwuinqd (a )  = 0.401 didYulr3;duus:uii~~~~aPw"1.1~uPiid~:uim~~a 

Iw"u ('y) = 0.001 rrn:~id~1r3;isuu~:~ii\rqqni~~'s\rfudid~:u1m (6) = 0.001 d i i  
l ~ ~ i u n s ~ u ~ i C ~ n ~ ~ v o ~ n ~ i u n ~ i p I ~ ~ 1 ~ o u ~ i ~ L i l  



h.md-3 n 1 9 ? ~ s & & k ~ ~ ( ~ i a g n o s t i c  checking) 

TSPLOT 

I 
Autocorrelations: ERR-3 Error for ERR-2 from ARIMA, MOD-4 NOCON 

Auto- Stand. 
Lag Corr. Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 Box-Ljung Prob. 

.*.I . 

. I". . I* . 

. * .  

."I . 

. * .  

. * .  

. *I . 

Partlal Rutocorrelations: ERR-3 Error for ERR-2 from ARIMA, MOD-4 NOCON 

PK-Aut- Stand. 
Lag Corr. Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 



TSPLOT 
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, .  , , , 

, . . . .. . , 8 ,  
' I  

I I : 

TSPLOT . , ,  
. , .  . 

017514 11 mIn4~~m4~~n7~ljL~51::M'~9l~~d~d99~4lnnl5~m~~an~9uuu~9ulj~ 

ENTER 
I 

Regression 

a. Predictors: (Constant), X9, DAY, not periodic 
XlO, x2, X11, X I  

- 
Model 
1 Regression 

Res~duar 
Total 

b. Dependent Variable: LN 

film4 22 m1~~u~m~8uds::7n~n1~0m0~u~inni~Ko)~~~nX~ul j ' i  ENTER 

Sum of 
Squares 

26.994 
36.640 
65.634 

df 
12 

167 
179 

Mean 
Square 

2.249 
.231 

F 
9.722 

Sig 
,000 



I . ) Standardi 1 

Coefficients ts 
Model B I Std. Error Beta t 
1 (Constant) 2.934 1 ,141 1 20.835 

Trend 
XI 
X2 
X3 
X4 
X5 
X6 
x7 
X8 
X9 
X10 
X I  1 

a. Dependent Variable: LN 

1: -I 
n i s ? ~ ~ < ~ n ' ~ k u u ( ~ i a g n o s t i c  checking) 

A~tocorrelations: RES-1 Unstandardized Residual 

Auto- Stand. 
Lag Corr. Err. 

Partial Autocorreiations: RES-1 Unstandardized Residual 

Pr-Aut- Stand. 
Lag Corr. Err. -1 - . 7 5  - . 5  - . 2 5  0 . 2 5  .5  . 75  1 

+----+----+----+----+----+----+----+----+ 
1 . 4 7 9  .a75  I*+,****..* 
2 -.016 . 0 7 5  . * .  

Box-Ljung Prob. 



~.~ ~ ~ ~ . . . . . . . 
OPOETSIL' 9SSS9C ' 89ZLUOCI'  CCLPOSO' iX 
L S I S 6 E P I '  9 6 9 L 9 P ' I  6 8 5 1 9 6 0 1 '  0 3 8 8 0 9 1 '  TX 
0 0 0 0 0 0 0 0 '  8 2 1 1 8 1 ' 9  OEZ9EIOO' FOZPBOU' QN3M.C 

SLO' 5 0 0 '  9 1  
SLO' 0CO' -  5 1  
PLO' ZPO' P I  
SLO' C1O'- E I  
SLO' 6PO'-  2 1  
SLO' 6 2 1 ' -  I 1  
SLO' COT' 0 1  



TSPLOT 

Autocorrelatlons: ERR-1 Error for LN from AREG. MOD-16 
Auto- Stand. 

Lag Corr. Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 Box-Ljunq Prob. I 

6 - .  035 ,071 * I  . 
7 -.a78 ,070 ."I . 
8 .024 ,070 . + .  
9 -.a63 .070 . * I .  . 

10 .I35 .070 . I"* 
11 -.029 .070 . * I  . 
12 -.a75 .070 'I . 
13 -.019 .069 . * .  
14 .074 .069 I* . 
15 -.OOl .069 . * .  
16 ,003 .069 . I .  

nmd 46 ufi~~~~6iji(~rn~r]W'ud~'il .1~~1n~~~'~lrnnpl'i~ 

Partlal Autocorrelatlons: ERR-1 Error lor LN from AREG, MOD-16 
PC-Aut- Stand. 

Lag Corr. Err. -1 -.75 -.5 -.25 0 . 2 5  .5 .75 1 
* - - - - + - - - - + - - - - + - - ~ - + - - - - + - - - - + - - + +  

.+*I . 
*"I . 
. ' .  
. I' . 
. I". 



199 

, , .  , ,  qlnnsld46 rin:: 47 ~ ~ i i r i i r ~ ~ ~ ~ ~ l d ~ m n ~ ~ ~ l j i i d m n ~ l ~ u r ~ u t f f u  

BI~IJ 14 ~ 1 ~ 7 ~ u m m ~ n i 5 m 5 ~ ~ ~ ' ~ u n ~ ~ u q n u ~ ~ R ' ~ ~ ~ ~ m i i ~  ~o~rnogorov-~mirnov 

NPar Tests 

One-Sample KolmogorovSmirnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parameter~a~b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
LN from 
AREG, 

MOD 16 
192 

9.50E-03 
,3978483 

,091 
,087 

-.091 

1.256 

,085 



................................................................................................................................................ .. .... ............................................................ 
i S u m a r i z e d  Results for 1 Page : 1 

i z e d  Resul ts  f o r  1 



G -I 
ri lMuti l~~~uunma~d(ldentif ication) 

TSPLOT 

Autocorrelations: NNUMBER 

Auto- .Stand. 
C o r r .  E r r .  

,732 ,074 

-1  -.75 -.5 -.25 0 .25 . 5  .75 1 
+----+----+----+----+----+----+----+----+ 

~..,.***.*+*.*.* 
~..~*..**..**. 
I.*.+**...**. 
I".".."'. 
I*.,***.*** 
I*. . . . . . .  
I.....**. 
I**,...*. 
I**,.**..+ 
I*..**.** 
I**~+**.* 
I.....+..* 
1 *. , . .. . . 
I**.**.. 
~+*.+.+. 
I.*."' 
I.*,.** 
I*..*+. 
I*..... 
I*.... 
I.+.*** 
I*..** 

. I.*,* 
I**,** 

. I.-.* 
I*.. 

. I"*. . I*.. . I*.. . I++. 

. I.*. 

. I**. 

Box-Lj ung Prob. 

.ooo 
,000 
,000 
,000 
.ooo . 000 
.ooo 
,000 
.ooo 
,000 
,000 
.ooo 
.ooo 
.ooo 
,000 
.ooo 
.ooo 
.ooo 
,000 
.ooo 
,000 
.ooo 
,000 
,000 
.ooo 
,000 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 



. I.'. 
I*.. 

. I+* ,  
I... 
I" * 
I*.. 

. I*.. . I**. . I**. 

. I* . . I *  . 

. I' . . I' . 

P a r t i a l  A ~ t o ~ o r r e 1 a t i o n . s :  NNUMBER 

P r - R u t -  Stand.  
Lag Corr. Err.  -1  - . 1 5  - .5  - . 2 5  0 .25 .5 .15  1 

+----+----+----+----+----+----+----+----+ 

. 'I . 

. * .  . I".  

. I' . 

. * .  

. * .  

. I* . 

..*I . 
l... 

. ' I  . 

. * .  

~ 7 n n 7 s ~ . r i s w n r 7 A  48 - 50 uorn~nisi~liou1~7~n+~"o~n~iu~u~~?u2u ~ u i 7  

J J ~n~num:uoq.tb~nn~n~~~'1~76 ~ ~ u o y n s u r ~ n ~ ~ o ~ l u ~ p n ~ w ~ ~ ~ + n  (NO" - Stationary) $ 4 1 ~  



J J 
P~ILD& ~Lwrnai~~~drd?a16 ~ ~ ~ U ~ ~ ~ Y O ~ U ~ A ~ # ~ ~ ( P I ~ ~ ~ ~ ~ S U L ? I P ~ A ~ W ~ \ ~ ~ ' I L D R ( J  ilAn97U 

~~Jdsaur iou 

TSPLOT 

I. ,. * .. I, I.. ,I. I,. I" I.. 

TSPLOT 

'I 

I. .I .. ,. ., ,.. I., I.. I.. 

wnnr7d 51 uwr. 52 d l ~ l ? ~ l d A \ l ~ f l y A ~ ~ ~ ~ U ~ i ~ ~ ~ ~ ~ 4 # 8 i o y ~ ~ ~ d d ~ Y ~ ~ ~ ~ 7 ~ l ~ u ' ~ 4  

n"lunaiuL~d~drau Tmunisld 'In Iuiioy~oynrur~nqmiZu (K) ~:Idioynszlr?r91lud 
J i 

{z, ria Z, =/ , I  Y, o i o ~ 1 n ~ u ~ ~ d 1 n i r ~ ~ d ~ ~ # 0 y ~ ~ ~ o l ~ # o ~ ~ o ~ l u ~ n 1 w n ~ n 2 u t i 1 ~ a e w  

buiioynsur~wiqrn1~1i {z, UIUIG~F~~I~ 

AuLocorrelat ions:  NUMBER 
Transformations: natura l  l o g ,  d i f f e r e w e  (11 

Auto- Stand.  
Lag Corr. Err. -1 - . 7 5  - . S  - . 2 5  0 . 2 5  .5 .75 1 Box-Ljung Prob. 

+----+----+----+---.+----+----+----+----+ 
1 - . 4 2 8  , 0 7 4  ' * . - * , + + I  . 33.411 ,000 



. I*'. 
. .**I  . . I*-: 

. I". 

. + .  

**.**I . 
I*., .. 

.**I . . + .  

. I**.  
'*'I . 
. I' . 
* * + I  . 

I**,.+ 
"'I . 
. 'I . 
. I* . . 'I . 
. I**. 
.**I  . 
. I". 

P a r t i a l  A u t o c o r r e l a t i o n s :  NUMBER 
Trans€orrnat lons:  n a t u r a l  l o g ,  d i f f e r e n c e  I l l  

Pr-Aut-  S t a n d .  
Lag C o r r .  E r r  -1 - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1 

+----+----+----+----+----+----+-.--+----+ 





. I". . 'I . 

. 'I . 

. I*+.* 

P a r t i a l  Autocorrclatiorms: NUMBER 

Transforrnatians: natura l  l o g ,  d i f f e r e n c e  11). seasonal d i f f e r e n c e  ( 1  a t  121 

Pr-Aut- 
Lag Corr. 

Stand.  
Err.  -1  -.15 -.5 -.25 0 .25 . 5  .15 1 

+----+----+----+----+----+----+----+----+ 
.077 .++*...I . 
,071 **.++I . 
.Oll **+*,*+I . 
,077 .**I . 
,077 . 'I . 
,017 . 'I . 
,011 I*.. 
,017 ' ,**I . 
,011 . -1 . 
,011 . * .  
.Oll . I*..* 
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.I 
M 3 n i s ~ ~ s ~ f I ~ a u u u ( ~ i a g n o s t i c  checking) 

TSPLOT 

A u t o c o c r e l a t l o ~ ~ s :  ERR-12 Error f o r  NUMBER from ARIMA, MOD-14 LN N 

Aut.:.- SL.,I>.J. 
I .  . r ,  ILrr. - 1  -.75 -.5 -.25 iJ .25 .5 .15 1 B o x - L j u n g  Frob. 

+ - - - - 4 - - - - * - - - - + - - - - + - - - - + - - - - * - - - + - - - - +  

1 ,095 ,077 . I". 1.523 ,211 
2 -.a89 ,016 .**I . 2.886 ,236 
3 -.a75 ,076 . *I . 3.842 .279 
4 .064 ,016 . I' . 4.552 ,336 
5 .045 ,076 . 1'. . 4.909 .427 

[ ' a c t i . > l  AuCr~c , r , r - rc la t lo17s:  ERR-12 E r r o c  tor NUMBER trm!t AI3IMA. MCJLI-14 LN N 
P r - h u t -  31al ld.  

Lbq C o r e .  E r a .  -1 -..I5 - . 5  -.25 0 .25 .5 .75 1 
+----+----)----+----+---'----t--+----+----+ 

1 .095 .077 . I*.. 
2 -.099 ,017 .**I . 
3 -.057 ,077 . *I . 



I". 
'I . 

miS14  17 ~ I ~ ~ U ' E I P ~ ~ ~ I S ~ ~ ~ ~ ~ ' I I U ~ I S L L ~ ~ U ~ ~ ~ ~ U ~ " ~ ~ ~ ~ ~  Kolrnogorov-Smirnov 

NPar Tests 

One-Sample Kolmogorov-Smlrnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal P a r a m e l e r ~ ~ ? ~  Mean 

Std. Deviation 
Most Extreme Absolule 
Differences Positive 

Negative 
Kolmogorov-Srnirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
NUMBER from 

ARIMA, MOD-14 
LN NOCON 

167 
-5.9701879E-02 

,5164067 
,054 
,040 

-. 054 

,694 

,721 



TSPLOT 

J 4 
llfln7ld 61 ~~ ~ l ~ ~ i o y ~ f l ~ f l ? ~ 1 ? f l l ~ ~ l ? l ~ 1 f l f l ~ ! ~ 7 L ~ ~ ~ ~ l f l l ~ ~ 7 ~ 6 ~  LL19:qQnIfi 

bu~Cnjnuw:nis~n~ou!cta~~o~qin~~nint~u~~uu~wfluiu~u?f6u a~~njnum:$~~no~nsu 

~~n~rruu~~uu~:~ius'u?~n1swu1nr6~1uu?uLrnw lrnulfldsrrnrud7~sl~1~ SPSS' iiu?na 

J 4 UIP~IPIJM (a, y ,  6 ) d ~ u ~ i : ~ u ~ ~ 0 1 ~ ~ i ~ i w u i n s 6 d ~ n ~ i u n n i m ~ n ~ w u 6 ~ u d ~ r n  

W I ~ I J  18 P I I T ) J U ~ ~ ~ J P ; I W I ~ I Z L ~ ~ ~ V ~ J  (a, y,S ) ~m~lj~wo~lju~mai 

Rest l l ts  of EXSMI)O'I'II precedure for  Var iab le  NUMBER 
MODEL- WINTEIIS (L inear  trend,  mult1pl icaLIve seasonalltyl Period- 12 

Seasonal  indices: 
1 107.72593 
2  82 .28550  
3 109.88365 

I n i t l a l  v a l u e s :  S e r l e s  Trend 
20.91369 - .09673  

DFE - 167.  

The 10 snaal lest  SSE'a a r e :  Alpha Gamma Delta  SSE 
.SO10000 .0010000 .0010000 7311.73484 



' I**' SLO' 211'- Z 
' +I ' SLO' PLO' I 

+----+----+----+----+----+----+----+----+ 

I SL' 5' SZ' 0 5- 5'- - 1- 11 '1103 be7 
'PUE3S -inV-Jd 

660' S9S'CZ 
CLO' ZSS'CZ 
CSO' OBP'CZ 
SPO' P9L'ZZ 
SCO' ZGl'ZZ 

' I* ' 
'**I , 

I*.. 
' I.*' 
' I*.' 

TLO' 800'- 91 
ILO' GTO' 51 
ILO' 090'- PI 
ILO' P50' CI 
ZLO' TOT' 21 
:Lo' I- IT 

ZLO' 180' G 
ZLO' 051'- R 
CLO' ~11'- L 
CLU' POI'- 9 

565' L89'E I+ ' FLO' PP0'- '; 
POS' GZC'C ' .I ' CLO' FCO' P 
CLC' bZ1.C PLO' 610' C 
LIZ' SSO'C I*.' PLII' 901.- : 
91C' POO'I ' +I ' PLO' P1.O' I 

+----+----+----+----+----+----+----+----+ 

'qold bun["-xog SL' S. SZ' o , Sz'- S'- SL'- I- '1.13 '1.103 be7 
'pueig -oxnu 
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4 4 2. K~udsu4 qqnln(X,,, X ,,..., X,,,) ~ i~k l~n~wn~uo~ '91nqqn1n  

TSPLOT 
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ELZ 

d300' 
'b!S 

L~E%OL 
EPO'LP 
LgZ'Z9 
se~enbs 
lo W~S 

lei01 
lenp!sau 

uolssa~dau 1 
lapow 

OZP'BL 
4 
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6el.S 

ejenbs 
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a. Dependent Variable: LN 

d 
n 3 n 7 5 ? ~ q < ~ m ' 1 k ~ ~ ( ~ i a ~ n o s l i c  checking) 

Sig. 
,000 
,000 
,030 
,536 
,015 
,087 
,084 
,005 
,004 
,002 
,038 

,009 
,578, 

A ! ~ t o c a r r e l a t i o n s :  RES-1 Unstandardized Res idua l  

t 
19.624 

-13.988, 
2.192 

,620 
2.450 
1.724 
1.738 
2.815 
2.895 
3.081 
2.093 
2.631 

,557 

Auto- S tand .  
C O C ~ .  E r r .  - 

Standardi 
zed 

Coefficien 
ts 

Beta 

-.712 
' ,151 

,043 
,168 
,119 
,120 
.I94 
,199 
,212 
,144 

,181 
,038 

Model 
I (Constant) 

TREND 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X I0  
X I  1 

* 

.1 -.75 -.5 -.25 0 .25 .5 .75 1 
, ----+----+----+----+----+----+----+----+ 

I..,..**. 
I*.,.. . 

, I+... 
I.*,*. 
I*.... 

. I*'. . I+*.* 

. I* . 
I''. 

. I". 

. I* . 

Unstandardized 
Coefficients 

I". 

B 
3.049 

-1.07E-02 
,425 
,120 
,475 
,334 

,337 
,546 
,561 
,597 
,406 

,510 
,108 

P a r t i a l  Alltocr,rrelat.lon:;: RES-I Unstandrrdized Res idua l  

Std. Error 
,155 
,001 
,194 
,194 
,194 
,194 
,194 
,194 
,194 
,194 
,194 
,194 
,194 

Pr-nut.- s l .and.  
Lag C o r r .  E r r  1 -.75 -.5 -.25 0 .25 .5 .75 1 

I... 
. I". 

I*+.  
. I**. 
. .I . 
. I". 
. - - I  . 
. I' . 



00000000' LSBPZZ'LI LZ6PZPLI' LOIPTOO'C LNVLSN03 , 
LSC9POOP' 096ZPB' SGOTRIPT' 90LGLZI' 1IX 
C89SOCOO' 8bGSOO'E ZOnP68~1' SOOGLES' OIX 

pbd UOISS~J~~JO~~~V ~t,n~~p~\~~~rnsukay::~s~1t,c~ (l)tlV P1~1bL~UUO~MlRldlbOR~fllIL~ 
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ronnLpbnnty ~=1 uLhrjnyiwLsrLpawm&! ffiy~pflg~(plagnlp 1 p:Punn\ hy~pn3 - ", NRLpb~ljin~iX$UI,OLW c 1=1 ULkIIM RLpb&lJP\_MR~UI,OP\~,Ub~ULbL~bLb~Q~l::btll ~R~L~LM 

r 
L~lb~L~~BUl~~llbbtU~PZ_M~~~ULbbO~l ,. ~~~~MLUMP~\)Q~PI_MN~UI,OP~&,U~‘~~UL~PL~UMOFM~ 

RldlbQRptU Old ?1P~n~l~RU~C(bLKUUIQ~MlRldlL~L~nM 89 311 119 pLSUULb 
- k 

' I*.' 
... I ' 

' I. ' 
. . 

SLO' COT'- 91 
SLO' 960' ST 
SLO' 820'- 11 
SLO' 810' El 
SLO' 6EO' Z1 
SLO' 1PO'- I1 
':LO' 1300' I>.! 



TSPLOT 

Aut.ocurrr1at.lolls: 
Auto-  S t a n d .  

Lag C o r r .  E r r .  

EI1R-1 E r r o c  for LN From AREG, MOD-20 

-1 - . 1 5  - . 5  - . 2 5  0  .25 . 5  .75 1 Box-Ljung Prob. 
+----+----+----+----+----+----+----+----+ 

. *I . . I... 

. I' . 
*.** 
I." 

P a r t l a 1  Aut.ocorrelal. lons: ERR-1 E r c o c  for LN from AREG, MOD-20 
F r - A u t -  St;xnd. 

Lag Corr. r 1 - . 1 5  -.5 - . 2 5  0 .25 .5  .15  1 
+----+----+----+----+----+----+----+----+ 

1 -.(>61 .1)'15 . *I  . 
2 .(I'll .075 . I' . 
3 ,012  .015  . I*  . 

I"' 
. I.+.* 
. + I  . 

I..* 



NPar Tests 

One-Sample KolmogorovSmirnov Test 

a. Test distribution is Normal 

b. Calculated from data. 

N 
Normal  parameter^'.^ Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 

Kolmogorov-Srnirnov Z 

Asymp. Sig. (2-tailed) 

7 

Error for 
LN from 
AREG, 

MOD 20 
I 8 0  

2.72E-03 
,4743174 

,050 
,027 

-.050 

,667 

,766 - 





C: -I 311/maun I ~ 7 ~ u m ~ ~ ~ u n m ~ a 4 ( 1 d e n t i ( i c a t i o n )  

TSPLOT 

Aut .ocor re la t . l ons :  NUMDER 

Auto- Stand. 
Corr .  E r r .  

, 5 0 7  .074  
, 0 8 2  ,074 

- . 0 1 4  ,074 
-.or> I ,07.1 
- I  . 11 1 1  
- . 0 7 5  .U' lJ  
- .073  , 0 7 3  
-.OH1 .072  
-.OH5 , 0 1 2  
- .041 ,012  
- . 0 1 2  ,072  

, 0 0 0  . 0 7 2  
-.OUH . 0 7 1  
- .077  , 0 7 1  
- .05H , 0 7 1  
- 9  , 0 7 1  
-.041i , 0 7 1  
- . 0 5 2  .[ I70 
- .039  , 0 7 0  
- .037  , 0 7 0  

. I " .  

Box-Lj ung Prob. 

. ooo  

. 0 0 0  

. oon . 0011 

. 0110 

.OOU 
, 0 0 0  
, 0 0 0  
, 0 0 0  
,000 
, 0 0 0  
. 0 0 0  
.110u 
,000  
.ooo 
,1100 
. 000  
, 0 0 0  
,000  
.ooo 



. I*.. . I' . . *I . 

. ' I  . 

. 'I . 

. 'I . 

. *I  . 

. 'I . . . .  . . .  

Pattlal Autocorre la t ions :  NUMBER 

PC-Aut -  S t a n d .  
Lag Cocr. Err. -1 -.75 -.5 -.25 0 . 2 5  . 5  . 7 5  1 

2 3  ,096 ,075 . I". 



~ i n n - i t ~ i s m ~ n t i d  72 - 74 Lcnm.rnis~niau1uq~~4~1oyn..iiuqu~~qu5u wuii 
Y J 4 " 

~nwmZuodoynoynsu~~~iu ~iluoyntu~?n7no~~unniwWn.1n (Non - Stationary) 6 lu 
J 

i i ra iu unznq~uu~dnlsqu 6 4 ~ U ? J ~ Q i o J l L d ~ J ~ ~ y ~ ~ ~ ~ Y ~ 5 U L 7 R l ~ J M " ~ ~ ~ l ~ Q  U A Z ~ ~ I U  

~~dnloquri~u 

TSPLOT 

TSPLOT 

Aotocot'telatlons: NUMBER 
Transformations: natura l  log ,  difference 111 

Avto- SVand, 



Lag Corr. E r r .  -1 -.75 - .5  -.25 0  .25  . 5  . 7 5  1 Box-Ljunq Prob. 
I - - - - * - - - - + - - - - + - - - - + - - - - , - - - - + - - - - + - - - - +  

. o o i  

P a r t i a l  Autocorrelations: NUMBER 

Transformations: n a t u r a l  log, difference I 1 1  

Fc-nut- 
Lag Cory. 

1  - .a23 
2 - . l a 1  
3 - .183  
4 - . I13  
5 -.073 
G - . I 1 9  
7  - . I 4 5  
R -.062 
9 -.210 

1 0  - . I n 7  
11 - . I 2 7  
12 .145 
1 3  -.012 
14 - . I 3 2  
15 ,000 
16 -.024 

S t a n d .  
E r r .  

,075 
, 0 7 5  
,075  
,075  
.07 5  
,075 
,075  
, 0 7 5  
,075  
,075  
,075  
,015  
. 075 
,075  
,075 
, 0 7 5  

-1 -.75 - .5 - . 2 5  0  .25  .5  .15 1 
+-- - -+- - - -+- - - - * - - - -+- - - -+- - - -+- - - -+- - - -+  

. + . 
.,**I . 
*:. I . 
."I . 
. 'I . 
.**I  . 
.*+I . . 'I . 
*.+*I . 
+..*I . 
.*.I , 

I". 
* 

"'I . 



e3ue!~e~ lenp!saa sa~enbs lo luns .lpv jo 

:aaue!leA jo s!sXleuv 

SEPOPZIS' JoJJa PJePUelS 

~91 s(enp!saJ lo JeqwnN 

:Stl313WVklVd 1VNIJ 

' I. ' 

' I* ' 

' I*,' 

' *I ' 

' I+.. 
' .I ' 

' I..' 

SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
s 1.0 ' 

SLO' 
SLO' 
SLO' 
SLO 

9EO'- 
Leo'- 
GI0.- 
FI0'- 
PC0 '- 
LT0'- 
CPO' 
LOO ' 
680' 
810,- 
OPO' 
210' 
620'- 
EC0.- 
PS0'- 
9LO'- 
9CO ' 
LZO' 

SLO' HIO' LZ 
SLO' 6qO'- 9Z 
SLO' 910' SZ 
SLO' P90' PZ 
SLO' $10.- CZ 
SLO' 621'- ZZ 
SLO' 020' 1Z 
SLO' 801'- OZ 
SLO' $60' GI 
LO LOT'- or 
SLO' 0SO'- LI 



L: -i 
n i s ? ~ l ~ ~ ~ 9 u u u ( ~ i a g n o s t i c  checking) 

TSPLOT, 

A u t o c o r r s l a t i o n s :  ERR-11 Error for  NUMBER from ARIMA, MOD-42 LN N  

Atlto- SI.arld. 
Lay C o r r .  E r t .  -1 -.75 -.5 -.25 0 .25 .5 .75 1  Box-Ljung Frob. 

+----+----+----+----+----+----+----+----+ 
. * .  . I". 
.**I . 
.**I . 

. I". 

..*I . 

. I". . -1 . 

. ' I  . 

. + .  

. I* . 

P a r t i a l  A u t n c o r c e l ; r t . i o n s :  CRR-11 Error  f o r  NUMBER from ARIMA, MOD-12 LN N  

PC-Aut-  S t a n d .  
Lag C o c r .  c .  1 -.75 - . 5  -.25 0 .25 . 5  .75 1 

+----+----+----+----+---*------+----+----+ 
1 - . 0 1 0  ,077 . * .  
2 , 1 1 5  ,077 . I". 
3 - .1GS ,077 ***I . 
4  - 9  ,077 . * * I  . 
5 -.052 .077 . 'I . 
6 - . 0 3 1  .077 . *I . 
7 - . I 6 6  ,077 "'I . 
8 - . O l d  ,071 . * .  



. I..' 
I*.' 

.I ' 

' I... 

' I... 

LEZ' 

8E0'1 

080'- 
LLO' 
080' 
E~ZPLBS' 
20-309SSBZP'E- 
191 

N030N Nl 
ZP-aow 'VWIUV 

woJ1 t138N1lN 
JOJ 10~~3 

. 

LLO' 120'- 91 
LLO' 900'- $1 
LLO' +IT'- PI 
LLO' 160'- FT 

(pa(!e~-2) '3s 'duKsw 

AoU~!US-AOJO~OW~O)~ 
a~!+eBa~ 

aAlI!sod saoua~ajj!~ 
atn~osqw awa~pi3 isow 

uo!~e!~aa 'PIS 
uealn] q,.slalawe~ed (ewio~ 

N 

LLO' 820' IT 
LLO' 621'- I1 
LLO' 810' 01 
LLO' LS1'- G 



TSPLOT 

r~n i r ruudru~ i :~1~ i~ ' i~n i r~u in~6r~~u ' i u im bu1fld~rrn~udi i i~pl SPSS+ ' i i ~ u m  

~iPiin4d (a, y,S ) d r u u i ~ ~ u r ~ ~ ~ 3 f l b i ~ i ~ u ~ n ~ ~ ~ ~ n ~ i u n n i m r n ~ ~ u ~ ~ u d ~ m  

m1~1.r 16 ~ I ' ~ ~ J L L ~ A ~ P ~ I W I ~ I ~ ~ L ~ ' ~ ~ S ' I I ~ ~  (a, y,S ) ~nui;~wo.ri;u~moi 

MWEL=WNIERS(Llnsar trend, m3llpllcalu. seasonal#yl Pertod: I2 

lrullalvalus- ~ e r m s  lmnd 

21160417 12153 

WE = 161 

lha Ill.mdlln~l S E .  ore Aph* G ~ m m d  Oelta SSE 



s:vii~hy~nirPiiwuins~ (a) = 0.901 P;~diuZ~isuu~:uii~~iu~~Cun'uPiid~:u~m~~u~ 

t d 
M 3 n 1 5 ? . ? i j l ~ U ~ ~ ~ ~ u ( ~ i a ~ n o s t i c  checking) 

TSPLOT 

J adsou 1 Pi7u~iu~utY ufin~i~Pi1fimwn7rnGPi7~a~uu~~n~~uitdotls~un~n 
Autoca~relatlons: ZRES 

Auto- Stand. 
Lag C o r r .  Err. -1 -.75 -.5 -.25 0 .25 . S  .75 1 Box-Ljuny 

+----I--- ,+----+----+----+----+----+---- ,  

1 ,015 ,074 . + .  ,039 
2 -.:I4 ,073 *.*.I . 8.547 
3 -.I10 ,073 .**I  . 10.801 
4 -.048 .013 . *I . 11.237 
5 ,001 ,073 . * .  11.238 
G ,011 ,072 . * .  11.295 
7 ,004 ,072 . * .  11.290 
8 -.a05 .072 . I .  11.302 
9 -.087 ,072 .+'I . 12.751 

10 ,059 ,072 . I' . 13.430 
11 - . O X  ,071 . *I . 13.633 
12 .OH4 ,071 . I". 15,019 
13 0 ,071 . . .  15.OHg 
14 -.05H ,071 . 'I . 15.767 

* 



15 ,024 .071 . + .  
16 ,026 ,070 , I' . 

n7ld 84 U ~ A ~ ~ ~ ~ ~ U ~ ' P ~ $ ~ ~ ' U ~ ' I I O J ~ P I W L H ~ ~ R ~ ~ ~ ' I ~  
Partial Autocorrelations: ZRES 

PC-Aut- Stand. 
Lag Corr. Err. -1 -.75 -.5 - . 2 5  0 .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
1 ,015 ,074 . * .  
2 -.214 .074 * , * . I  . 
3 -.lo0 .074 ,**I . 
4 -.098 ,074 .+.I . 
5 -.050 ,074 . *I . 
6 -.030 ,074 . *I . 
7 -.025 .Old , *I . 
8 -.019 ,074 . + .  

" 
dii~~unism~u~umaunisfi~~.~oi~uuuwu~nsm~mu?~n~s~~fl~~:MCn~snmoou(oi.~ 

LL6mJ;umou1uund 3) ~41a~tn ls~mL~onoiaL~~s?t  ENTER TmuG~isminsirl~~fim~ni~ 

i 3.d- - 
~ ~ n o u ~ u ~ u o ~ a y n s u ~ ~ a ~ ' ~ o ~ u " o y ~ ~ i u a u y " i l a u  wu41Knwm:u"o'oynoynsu~aniqmuuontj 

A C" 3 
~ I P L ~ D . J I I ~ L L ~ ~ ~ ~ U  un:qqnin ~~~ui~iii~ummiuds?ifis:lufiuniswu~nsnam~u 

1 ,  ~ 7 u d r L i ~ ~ i ? ~ i ( t )  dic14cv~n5wntdoq~iniLuaT6u 

2. mj~r~sLi~ i ;~~nia(x~, ,  X, ,..., x, ,~ ~iv~u?in5watdo<qinqqnin 

TSPLOT 



nsid 8s r ~ ~ m ~ n i . i r ~ l ~ a u l ~ ~ ~ n ~ i ~ ~ ~ n ~ n ~ ~ r ~ a i ~ n ~ ~ ~ ~ u ~ ~ ~ u ~ ~ u ~ d ~ ~ u u ~ ~  

97nn47d 86 wui7nin~liRou1uauo~e~n7u~~(Pi~mi (Y,) i i ~ d r L ~ ~ n i ~ ~ 1 u ~ a L ~ u ~ d  

~ruugru ~q;uiqiiin7sud(Pdo~nfuLani {<I ~fluoynsumnilurj {z,) 4 4  2, =lnK 64 

nsqd 87 i : r G u i ~ o y n s u ~ ? ~ ~ i j C n r u : n s u ~ f l u t l J ~ \ ~ u u ~ n ~ & a  L L R : W U ~ ~ C ~ W ~ ~ : ~ ~ T  
d 4- d ~nnou!u?fbynoynsur~(~iuon~w(~~ue~q~n~~ua~~u LLAZ(lqfll(Y 

TSPLOT 

n i n ~  m 1 n . r u f i m ~ u a n i s ~ ~ ~ l n : : ~ ~ l ~ i ~ ~ d ~ d 5 ~ ~ ~ i n n ~ s p l " m ~ ? a n ~ ~ ~ ~ u 6 ~ ~ ~ ~  

ENTER 

Regression 

a. Predictors: (Constant), X9, TREND, X6, X7, X5, X8, X4, X3, ~ l 0 , ' ~ 2 ,  X I  1, X I  

b. Dependent Variable: LN 

Mean 
Square 

2.054 
' ,421 

F 
4.883 

Model 
1 Regression 

Residual 
Total 

Sig. 
,000. 

Sum of 
Squares 

24.647 
70.242 
94.889 

df 
12 

167 
179 



a. Dependent Variable: LN 

t5 d mmaun 3 n75?G?.J'u&ku~(~ia~nostic checking) 

Sig. 
,000 
,031 
,666 
,904 
,706 
,487 
,554 
,870 
,793 
,347 
,005 
,000 
,065 

Autocor re la t ion ; :  RES-1 Unstandardized Residual  

Model 
1 (Constant) 

TREND 
X I  
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X I  1 

nuto-  
Lag C o r r .  

Standardi 
zed 

Coefficien 
ts 

Beta 

,145 
,039 

,011 
,034 

-.063 
-.054 
-.015 
,024 
,085 
,256 
,413 
,167 

S t a n d .  
E r r .  

t 
20.280 
2.173 

,433 
,121 
,377 

-.696 
-.594 
-.I64 
,263 
,944 

2.839 
4.581 
1.855 

Unstandardized 
Coefficients 

Pact.ial Aut.ocnrrelat.ions: RES-1 Unst.andardized Res idua l  

B 
3.851 

2.026E-03 
,103 

2.870E-02 
8.944E-02 

-.I65 
-.I41 

-3.90E-02 
6.224E-02 

,223 
,672 

1.085 
,439 

1 Box-Ljung 
- -+  

83.818 
115.260 
124.800 

Std. Error 
,190 
,001 
,237 
,237 
,237 
,237 
,237 
,237 
,237 
,237 
,237 
,237 
,237 

Frob. 

,000 
.ooo 
,000 
,000 
,000 
.ooo 
,000  
,000 
,000  
. O O O  
.ooo 
. O U O  
. O U O  
. uoo  

' .ooo 
,000 

Pr-A8)t- S tand .  
Lag Cor r .  E r r .  -1 -.75 - . 5  - . 2 5  0 . 2 5  . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
1 ,671 , 0 7 5  I".+*+.++**+.+ 

2 - .081 .075 .**I . 
3 - .  036 .075 . 'I . 
4 , 045  .015 . I' . 
5 , 0 5 3  .075 . I* . 



" 3  4 

qinnsid 88 uo: 89 wu~idi~nwiu~ornnXi~G&nw~::~~urn~u no nsivluodrprw 
J A  

' ~u~ornnfiii7~~1n4~n'~uo'olKu%usb~lunniwm~n L ~ ~ ~ ~ I ~ ~ ~ ~ u % ~ ~ o P ~ R ~ L L u u L A Y ~ ' ~ ~ I & ~ L u " I  

ui~iiquti l l ~ ~ l ~ ~ ~ ' 9 i ~ N i ~ 3 i n ~ d n ' ~ ~ ~ ~ i l ~ ~ % ~ ~ ~ ~ d n d 7 ~  wuj i i  t=i  ~i~<rnKu%ueia.~~d 
J " " 4  

Cudipiry 1uum;n t n~uij01LjiCudiPjndry Zo ~ ~ m l ~ ~ o t i i ~ ~ ? r n ~ ~ ~ u ( $ ~ q i n  t=1 mdu~iiiuum 

f i ~ l ~ ~ ~ ~ ~ i P r ~ t ~ ~ ~ ~ n & l d l ~ ~  AR(1) i.jjlnsi:~oynsu1~oi~uLj~m~1~?~ Autoregression fid 

FINAL PARAMETERS: 

N u m b e r  of r e s i d u a l s  1 8 0  
S t a n d a r d  error , 4 7 6 6 9 3 3 4  

DF R d j  . Sum o f  Squares R e s i d u a l  V a r i a n c e  

V a r i a b l e s  i n  the Model: 
R SEB T-RATIO APPROX. P R o a .  

AR1 
TREND 
X1 

XII 
x 1 v  
X I 1  
CONSPANT 



TSPLOT 

~ r ~ r . o c o r r e l . + r l o t ~ s :  ERR-1 Error  f a r  LN from ARCG, MOD-1 

P a r t i a l  A u t o c o r r e l a t l o n s :  ERR-1 E r r o r  f o r  LN from AREG, MOD-1 
PC-Aut-  Stand. 

Lag C o a r  E r r .  - 1  - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 1 5  1 
+----+----+----+----+----+----+----+----+ 

Frob.  



f l l T I 4  2Q min.runm.rn1srns?lmun19~~1nL~~4~~um'~~'i~ Koimogorov-Smirnov 

NPar Tests 
One-Sample Kolmogorov-Smirnov Test 

a. Test distribution is Normal 

b. Calculated from data. 

N 
Normal Parametersa.b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Posit~ve 

Negative 

Kolmogorov-Smirnov Z 

Asymp Sig. (2-tailed) 

. 

= 3.81+0,002E+0.114X,,+0.047X2, +0.111X3, -0.141X4,-0.115X5, 
-0.013X6,+0.087X,1 +0.247X8,+0.693X9,+~.f0l~,,,+0.449X,,,+~, 

A fmun E, = 0 . 6 8 ~ ~ - ,  

Error for 
LN from 
AREG, 
MOD 1 

180 
2.53E-03 
,4603054 

,081 
,081 

-.056 

1.084 

,190 



~ ? . ~ ~ ~ ~ ~ ~ ~ ~ ? , ? ~ ~ ~ ~ s ! ~ ? - . ~ ~ ~ ; : x : ~ ! ~ % % s ~ ~ . ~ ? : ; ~ ~ ~ ~ ~ ~ . ~ ~ : . - ~ ~ . ? ~ ~ ~ : ? ! ~ ! . ! : ~ ~ ; ~ ~ . ~ ~ ~ ~ ! ~ ! % ~ . ~ ~ ? ~ % ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ! s ! ~ ! ~ ~ ~ . ~ : ~ ~ > ~ ; ~ ~ ~ ~ ~ : ~ ! : ! ~  

Minimized OBJ. function = .35570!3 Iters. : '19 



TSPLOT 

A(1t.o- SLand. 
Lnrj C o r r .  E .  -1 - . 7 5  - . 5  - . 2 5  0  . 2 5  .5  . 1 5  1 Box-Ljung 

+----+----+----+----+----+----+----+----+ 
1  ,681  , 074  I*..*.*.*+.+.+. 8 6 . 4 1 6  
2  , 432  ,014 I"..*****+ 1 2 0 . 8 2 3  
3  , 008  , 014  I.*,+.. 138 .370  
4  , 226  , 0 7 3  I*+ ;a 141.882 
5 , 166  , 0 7 3  1". 153 .025  
6 , 1 4 0  ,1173 I + + +  1 5 6 . 7 3 3  
7  ,2117 , 0 7 3  . . I d * . 4  l64,ll3!l 

I"."'.".. 
I"...'. 

. . I",.. 
1"' 
I... 
1"' 
I... 
I*.* 

. I.+.* 

Prab. 



. 069  
, 0 6 9  
, 0 6 8  
. OGB 
.068  
. OGH 
.OG7 
, 0 6 7  
, 0 6 1  
. 0 6 1  
, 0 6 7  
,066  
, 0 6 6  
,066 
. ORG 
, 0 6 5  
, 0 6 5  
. 0 6 5  
, 0 6 5  
.064 
,064 

, I*..+ 
. I". 
. I*+.  . I' . . . .  

I... 
I.** 

Part-la1 A u t o c o r a e l a t l o n s :  NUMBER 
PC-AuL- Stand. 

Lag C a r r .  E r r  -1 - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1 
.+---- + * ---- + ----,.--..- + ---- $ 

1 ,687 , 0 7 5  I++,+*++++*+*.* 

2 - . 0 7 5  , 0 7 5  .+*I . 
3 ,077  . 0 7 5  . I**. 
4 , 0 0 2  , 0 7 5  . * .  
5 .008  , 0 7 5  . + .  
6 ,038  ,075  . I* . 
7 . l l 3  . 0 1 5  16.' 

8 , 0 9 6  , 0 1 5  . I**. 
9 ,146  , 0 7 5  1". 

1 0  .207  ,075  . 1.'. * 

. . .  
I"' 

. I' . 



qinn7sfiqi~~ins7~ 92 - 94 L L n r n ~ n 7 ~ ~ n ~ o u 1 ~ ~ ~ o ~ ~ a ~ n i ~ u ~ u ~ 1 ~ ~ u t u  wuiq 
" 2 J " 

o'nuna:uo.t$oynoqnsu~~a16 ~fluoqnruiqn1nodlufiniwbjn4n (Non - Stalionary) 6l1u 
J 

pil~aitl ~rn:nw.u~d,dmu ~n:nqiu 

rdsds~uriou 

TSPLOT 

I."..'. 4- 

...-..,.-.* 

TSPLOT 

wnnr+ 95 crn: 96 i i n i s ~ ~ ~ ~ ~ i i ~ ~ ~ ~ n t l i u n ~ ~ ~ ~ ~ n ~ j j ~ ~ n n r r i ; i J I o ~ n s u ~ a n i ~ n ~  

~ l u n ~ i u r ~ d ~ ~ l s q ~ ~  Tmunisld 11, IuU"oylsoqnsu~qn-~qrn~?iu {Y,) 1:1mbqn~u~qn-11uU. 
4 i 

{z, 1 z,  =I,! Y, oio~in6u~~~~n1s~~dn~$o~n~~o1~'U"'il~~o~1unn~wn.~n1~piitanu 

fmui~oqnsuc7aiqmIud (z, UIUIWR~I~ 



A l ~ t o ~ ~ r r e l a t i o n ~ :  NUMBER 

Trans format ions :  n a t u r a l  log ,  d i f f e r e n c e  I l l  

Lag 
Allto- 
Cor r .  

S t a n d .  
E r r .  

.074 
,074 
,074 
,073  
.073 
,073  
,013 
.07 3 
.072 
,072 
,072 
,072 
,072 
,071  
.071 
.071 
,071  
.070 
,070 
,070 
,070  
,070 
,069 

Parl.la1 A 8 ~ t o ~ o r u n l d t i o n s :  NUMBER 

Tl;rnsCorn\;rtio~rs: r m t u r a l  log ,  difference (1) 

PC-AuL- SLalld. 
Lag Cor r .  E r r .  -1 -.75 - .5 ,  - .25 0 . 25  . 5  .75  1 

+----t'---+----+----t----+---t+tttt+----& 

1 - .257 ,075 .',.*I , 

2 - . I 2 6  ,075  +**I , 
3  - . I61  , 0 7 5  ***I . 
4 - .033 ,075 . + I  . 
5  -.U77 .075 . * + I  . 
G 7  ,075 **.*&I . . 
7  - .  191 .075 '.**I , 

8 - . I44  ,075  "*I . 
9  -.187 ,015 +.+*I . 

1 0 - 1 4 9  , 0 7 5  ".I . 
11 -.093 , 0 7 5  ."I . 



' ,I ' 

' I..' 

' I+*' 
' *I ' 
' I..' 
' I+ ' 

I*.' 
' I* ' 

.I ' 

SLO' 120' Sb 
SLO' 800' PI 
SLO' 020' CP 
SLO' CZ1'- ZP 
SLO' 900'- 1P 
SLO' SCO' OP 
SLO' GPO' GC 
SLO' 
SLO' 
SLO' 
SLO' 

SLO' 
$10' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 

910' 
SLO ' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 

ZZO' 
0GO'- 
OSO' 
9LO'- 
GS0'- 
SS0'- 
POO' 
OPT'- 
SZO' 
ZIO' 
9TO'- 
8CO ' 
LOO' 
CPO' 
PZO' 
801'- 
rL0'- 
240 ' 
100' 
060' 
OSO ' - 
650' 
SZO' 
520' 
ICO' 
960' 
811' 



Autocarrelations: NUMBER 

Transformations: natural log, difference Ill, seasonal difference I1 at 121 

Auto- Stand. 
Corr. Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 

+----+----,----+----+----+----+----+----+ 
-.360 ,017 **+.,++I , 
-.082 .076 .**I . 
-.038 ,076 . *I . 
,027 ,076 . I' . 

-.027 ,076 . 'I . 

. *I . 

. I* . 

. * .  

. I .  

.**I . . I". 

. I + * .  
'.+*I . 
. I". 

FarLlal Al l tocnr I 'e la I . Iona:  NUMBER 

Transformations: natural log, difference Ill, seasonal difference I1 a t  121 

Pr-Aut- Stand. 
Lag Carr. Err. 



' I* ' 

' I * . '  
I*.' 
I*.' 

.I ' 

' I**+ 
' I*.' 

a .  I*.. 
. '**I ' 

' *I ' 

f .  

' I. ' 

'..I ' 

' I..' 
* .  

' I. ' 

' I..' 
' I*.' 
' I*.' 
' I..'.. 

LLO'  2 1 0 ' -  SP 
LLO'  OL0 ' -  P P  
LLO' 
LLO' 
LLO' 
LLO 
LLO'  
LLO '  
LLO'  
LLO'  
LLO' 
L L * '  
LLO 
LLO 
LLO 
LLO' 
LLO' 
LLO' 
LLO' 
LLO' 
I. LO ' 

POO' CP 
I L 0 ' -  2P 
2 6 0 ' -  I P  
8 9 0 ' -  OP 
CC0 ' -  6C 
6 5 0 '  8C 
CC0 ' -  LC 
G I O '  9C 
R Z 0 ' -  S t  
RCU'- P C  
5HO'-  CC 
6LO' -  ZC 
0 2 1 , -  I C  
SPO' OC 
COO'- GZ 
8 2 1 ' -  HZ 
8 0 1 ' -  LZ 
L 1 O ' -  9 2  
I 5,' 

. .. 
LLO'  L G I '  C i  
LLO' S O  ZZ 
LLO' CZO' TZ 
LLO'  CS0 ' -  OZ 
'LO' ~ 8 0 '  G I  
LLO' 6 0 1 ' -  H I  
LLO'  0 1 0 ' -  LT 
LLO' 2 b 0 ' -  9 1  
LLO'  8 1 1 ' -  ST 
LLO'  1 2 1 ' -  P I  
LLO'  0 6 0 ' -  CT 
LLO'  P S I ' -  2 1  



d 
n 3 n l s ? ~ ~ < u ~ ? ~ U ~ ( ~ i a g n o s t i c  checking) 

TSPLOT 
I 

All l :ocorr~~l ;~ I . lo l~: i :  CI<R-1 ISr ror  [or NUMBER Cram ARlMA, MOD-I !i LN N 

-1 -.75 - . 5  - . 2 5  0 .25, .5  . 7 5  1 
+----+----+----+----+----+----+----+----+ 

. . .  . I' . 

. 'I . 

. * .  

. +I  . 

. *I . 

. 'I . 

. + .  

. I .  

I"' 
. I". 
. I .  

. I .  

. 'I . 

P a r t i a l  A u t : O c o r r e l a t i o n s :  ERR-1 E r r o r  f o r  NUMBER f r o m  ARIMA, MOD-15 LN N 

Pr-Aot-  S t a n d .  
Lag C o r r .  E r r .  -1 - . 7 5  - . 5  - . 2 6  0 . 2 5  . 5  . 7 5  1 

+----+----+----+----+----+----+----+----+ 
1 - . 0 1 1  , 0 7 7  . + .  



. I*.. 
, I". 
. . . 

n57d 104 r r a m ~ ~ ~ r i i r u ~ m 8 u w ' ~ s ' ~ ~ ~ d 9 ~ 1 1 ~ ~ ~ ~ [ ~ ~ ~ ~ ' ~ m n p l ' 7 . 1  

q inns~r l  103 un:: 104 ~ ~ ~ 1 ~ 1 L f l ~ L ~ ~ Q m n d i i d ! ~ ~ 6 m f i ~ f ~ ~ ~ s ' n ' ~  

KEY22 m ~ n ~ r ~ ~ m ~ n i ~ m ~ ~ ? ~ ' ~ ) u n 1 5 ~ ~ ? n ~ ~ ? 4 n ' 9 ~ ~ 9 ~ i i ~  Kolmogorov-Smirnov 

NPar Tests 

One-Sample Kolmogorov-Smirnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parametersa.b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-ta~ied) 

Error for 
NUMBER 

from 
ARiMA, 
MOD-15 

LN 
NOCON 

167 
-3.9E-02 

,4465165 
,077 
,077 

-.058 

,989 

,282 - 



TSPLOT 

A A 
~innsid 105 w u ~ i u " o y n o ~ n s u ~ ~ o i i i n ~ ~ ~ m ~ o u l ~ ~ ~ u o ~ ~ ~ n ~ ~ u ~ T f i u  rm:qplm 

4 i 
~ U ~ ~ ~ S ~ ~ W Z ~ ~ T L ~ ~ ~ ~ ~ U ~ ~ ~ L U O ~ T ~ ~ ~ ~ ~ ~ ~ ~ L ~ U L ~ U U Q W ~ U L L U ~ ~ ~ N  d.l~fljnWW~d=u"fl~fl~~"TN 

3 .. -4 ~ ~ ~ i r r u u ~ ~ ~ u ~ ~ d ~ ~ s u ~ f i n i s ~ ~ i n ~ d ~ ~ ~ u ~ u ~ m o  Tm~l.iiT~J~~~n~udifiqpJ SPSS* 6iuaru 
i 

MIP~IR~ (a, y , 6  ) ~ ~ ~ u ~ ~ o u ~ w o l t r " l ~ p i i w u i n s d ~ i j n ~ ~ ~ m n ~ r n ~ n ~ o u ~ o ~ M " ~  , 

mi574 24 ~ I ~ ~ L L ~ ~ ~ F ; ~ w ~ s ~ ~ L ~ ~ ~ ' I I ' E ~ ~  (a, y , 6  ) lrnu?~ua4?u~mns' 

R e s u l t s  o f  EXSMOOTII proced l~ue  for  Var iab le  NUMBER 
MODEL= WINTERS I l l n e a r  ?rend,  m ~ l l t l p l i c a t i v e  s e a s o n a l i t y l  Period- 12 

Seasona l  i n d i c e s :  
1 94 .43544  
2  72 .65526  
3  13 .27071  

I n i t i a l  v a l u e s :  s e r i e s '  
108 .19762  

DFE = 167 .  

'l'he 1U smal l r s l .  SSC's a r e :  Alpha 
.5010000 

Tcend 
- . 50794  

Gamma 
.0U10000 
.001U000 

Llelta SSE 
.GO10000 274123 .59215  



Z. d n 3 n i s ? ~ q < ~ m v ? ~ u u ( ~ i a ~ n o s t i c  checking) 

TSPLOT 

Auto- S t a n d .  
Lag Corr. E r r . - 1  - .75 - . 5 - . 2 5  0 .25 .5 .75  1 

nnd 107 r~~rn+J~ridiu~mJr]w"ua'~~'il~~mn~u~'~lmnn"i~ 

P a r t i a l  AuLocorrelat ians:  7,-RES 



' I. ' 
' I..' 
' .I ' 

' I+ ' 
' *I ' 
' .I ' 

I). 

' I. ' 

' I*.. 
. I**.+ 

I*.' 
' I. ' 

SLO' 
Sl.0' 
SLO' 
SLO' 
SLO' 
?LO' 
SLO' 
SLO' 
5LO' 
SLO' 
SLO' 
SLO' 
SLO' 
5LO' 



nnd 110 ~::t5uiioynsu~~niijrjnu~:nitt~u~~tilu~duuuu~nrtA;1 ump:wuiiIPiluw:ni~ 
A A ~n~ou~u~.iioympoyn~~~~ni~'on'a~n~uo~~int~u~l6u un:qqnin 

TSPLOT 
1 

m i n q  a m 1 n ~ r ~ f i n ~ u n n i s ? ~ f l ~ : ~ m ? 1 u ~ ~ d 5 d ~ ~ ~ ~ i n n i s n ' m ~ ~ ' i l n ~ ~ ~ ~ u ~ h ~ f j ~  

ENTER 

Regression 

AN OVA^ 

a. Predictors: (Constant), X9, DAY, not periodic , X6, X7, XS, X 4  X4, X3, 
X10, x2, X11, X I  

b. Dependent Variable: LN 

Model 
1 Regress~on 

Residual 
Total 

F 
19.489 

Sum of 
Squares 

52.973 
37.826 
90.799 

Slg. 
,000s 

dl  
12 

167 
179 

Mean 
Square 

4.414 
,227 



Coefficients? 

a. Dependent Variable: LN 

t d yummun 3 n i i ~ ~ ~ < a m " 9 ~ ~ u ~ ( ~ i a g n o s t i c  checking) 

Auto- S t a n d .  
Lag Corr .  Err .  -1 -.'I5 -.5 -.25 0 .25 .5 .75 1 

+----+----+----+----+----+--*--+----+----+ 
1 ,501 ,014 I+.,.*.."+ 

t 
32.349 

-13.284 
1.737 

,748 
,518 

-.360 
2.287 
3.986 
3.790 
4.190 
3.643 
3.650 
2.099 

Standardi 
zed 

Coefficien 
ts 

Beta 

-.665 
,118 
,051 
,035 

-.024 
.1'55 
,270 
,256 
,283 
,246 
,247 
,142 

Model 
1 (Constant) 

Trend 
X1 

X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
XI0 
X I  1 

, *.*.... 
. I**.+ . I.++ 
. I " .  
. I". 

Sig. 
,000 
,000 
,084 
,455 
,605 
,719 
,023 
,000 
,000 
,000 
,000 
,000 
,037 

P a r t i a l  A u t o c o r c e l n t i o n s :  RES-1 Unstandardized Res idua l  

Unstandardized 
Coefficients 

PC-Aut- 
Lag Corr .  

1 ,501 
2 .077 
3 ,012 
4 .01H 
5 -.001 
6 .Oll 
7 -.017 
8 .065 
9 .07R 
10 ,108 

8 
4.507 

-9.09E-03 
,302 
,130 

9.013E-02 
-6.26E-02 

,398 
,693 
,659 
,728 
,633 
,634 
,365 

Stand .  
Ecr .  

Std. Error 
,139 
,001 
,174 
,174 
,174 
,174 
,174 
,174 
,174 
,174 
,174 
,174 
,174 

-1 -.75 -.5 -.25 0 .25 . 5  .15 1 
+----+----+----+----+----+----+----+----+ 

, I.*,..**.** 
. I+-. 
. * .  
. I". 
. * .  
. + .  
. + .  
. I* . 
. I*.. 
. I*.. 

Box-LJung Prnb. 



FINAL PARAMETERS: 

Nt~mber oC r a s l d u a l s  180 
S t a n d a r d  e r r o r  ,41082535 

A n a l y s i s  of Variance: 

DE' Adj . Sum of  Squares Residllal  Variance 

R e s i d u a l s  166 28.064935 .A6811147 

V a r i a b l e s  i n  the Model: 
B SEB T-RATIO APPROX. PROB. 

AR1 ,5143738 ,06683419 7.696261 .00000000 
TREND - .  0090521 .00119456 -7.51782,l .00000000 
X1 .3085516 ,12417225 2.484916 .01394926 
X2 .1413092 ,15078696 .316936 ,33002249 

-- 
X9 ,6575416 .16184381 4.062814 .00007464 
X10 .6551164 ,14948916 4.382751 .00002012 
X11 ,3784706 ,12164016 3.111395 .00219264 
CONSTANT 4.4756174 ,16554158 21.036213 .0000il~JOO 



TSPLOT 

Alltocorrelat ions:  ERR-1 E r r o r  for  LN from AREG, MOD-7 

Auto-  S t a n d .  
Lag C o r r .  E r r .  - 1  - . 7 5  - . 5  - . 2 5  0  . 2 5  . 5  . 7 5  1 Box-Ljung Prob. 

+----+----+----+----+---+---- ,----+----& 

+ .  
I". 

P a r t i a l  A u t o c o r r e l a t i o n s :  ERR-1 E r r o r  for LN f rom AREG, MOD-7 

PC-Aut- Stand. 
Lag C o r r .  E r r .  -1 - . 1 5  - . 5  - . 2 5  0  . 2 5  . 5  . 7 5  1 

4 ---- + ---- +<---+ + ---- + 
1 - 5 . '  . 0 7 5  . ' I  . 
2 .UI,II ,071, . I -  . 
3 - . 0 0 1  , 0 7 5  . * .  

. I' . 

. I*+ .  

. I". 



m1Ti-a 3 m l ~ 4 ~ i ~ m ~ n l 5 m ~ ? ~ ~ ~ ~ n l ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ m ' ? a i i ~  Koirnogorov-Srnirnov 

NPar Tests 

OneSample Kolmogorov-Smlrnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

' 

N 
Normal Parameters..b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Koimogorov-Smirnov Z 

Asyrnp. Sig. (2-tailed) 

Error for 
LN from 
AREG, 
MOD 7 - 

180 
2.35E-03 
,3968849 

,085 
,078 

-.085 

1.141 

,148 





Y "  , uni'iiwiqm?LLuuwuinm 

6.7 %iumn4u~zt,u;iui 

$umoui 1 ~ ~ ~ ~ m ~ 9 ~ u ~ ~ r n ' ~ ~ . 1 ( 1 d e n t i f i c a t i o n )  

TSPLOT 

Autocorrelations: 
Auto- $<and. 

Laq Corr. E r r .  

1 .801 ,074 
2 .490 ,074 
3 9 .074 
4 .016 ,073 
5 -.060 ,073 
6 -.077 ,073 
7 -.075 ,073 
R -.On1 ,072 
9 ,010 ,072 
10 ,247 ,072 

NUMBER 

~.&,.***......**. 
I..,.."... 

. I**.* 
, * .  . *I . 

I..,..... 

Box-Ljung 



I..,'. 

..*I . 

. -1 . 
;. 

I*.. 
I",... 
I..,.... 
*",.*' 
I..* 

P a r t i a l  Autocorre la t ions :  NUMBER 
Pr-Aut-  S t a n d .  

Lag C o r r .  E r r .  -1 - .75  - .5 - .25  0  . 2 5  . 5  . 7 5  1 
+ - - - -+ - - - -+ - - - -+ - - - - * - - - -+ - - - -+ - - - -++  . 

1 , 8 0 1  , 0 7 5  I.+,.*...**.**.** 
2 - . 4 2 0  , 0 7 5  +*++.,+.I , 
3 -.Oil6 . 0 7 5  ."I . 
4 , 0 9 3  . 0 7 5  , I". 
5 - . 0 0 9  , 0 7 5  . * .  
6 - .040  , 0 7 5  . *I . 

. 1. . 

. I' . 
I"' 



J V 

~ i n n i ~ ~ q i s ~ i n n r /  115 - I 17 u f lm4n i tmno~~~9~o4f ioyn~ iu9~~~9uWid  W U ~ I  

A 4 p j , w ~ z y o ~ f i a ~ n a y n s u r ~ n i d  ~Juoyns~~qninodlunniwWn~n (Non - Stationary) k l u  
J J Piiranu rrn:n~iurrdslJs.ru 6 ~ ~ ~ ~ ~ r n " o ~ ~ ~ d n ~ i i o ~ n l f i a y n o u ~ ~ n i n ~ n l u d i r a ~ u  ~1nzn9iu 

r~dnls~uriou 

TSPLOT 

TSPLOT 



A s ~ t o c o r r e l a t l o r ~ s :  NUMBER 

T r a t > s t o r ! n a t i o n . i :  n a t u r a l  loq, d i f f e r e n c e  I l l  

Auto- Stand. 
C O ~ C .  E r r .  -1 - . 7 5  - . 5  - . 25  0 .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
*..*I . 
. I' . 
".I . . . .  

**.**I . 
. I". 
".I . 
:*1 . 
. *I . 
. I". 
. I' . 

I....... 
. I". . I' . 
. *I . 
.**I . 

B o x - L j  unq 

. * .  

. I' . . I". 
I*.,.. 

. I... 

. I* . 

.**I  . . 'I . 
**+I . 
. + .  
"'I . 
. 'I . 
."I . 

P a r t l a 1  Autocor re l , , t ions:  NUMBER 
T r a n s f o r m a t i o n s !  n a t u r a l  log, dlflerence I l l  

P C - A t l t -  Stand. 
L a q  C o r r .  E r r .  -1 - . 7 5  -:5 -.25 0 .25 .S .75 1 

+----+----+----+----+----+----+----+----+ 
1 - . I 87  ,075 +.**I . 
2 ,024 ,075 . f .  
3 -.I56 ,075 **+I . 
4 -.036 .075 . 'I . 
5 -.282 ,075 +++,+*I , 

6 -.050 .075 . 'I . 
7 -.197 , 0 7 5  *.**I . 
H - . 3 3  ,075 ++.+,+.I , 

!I -.24R ,015  ".*'I . 
111 - L 4 7  .(I15 "."I . 
11 - . 2 5 2  , 0 7 5  +*..*I . 



. I " .  . I**. . + I  . 

. I- . 

. I' . ' 

. 'I . 

TSPLOT 



Transformations:  natura l  log, d i f f e r e n c e  (11 ,  s easona l  difference I1 a t  121 

At1t.0- st-and. 
~ a g  Cort .  E r r  -1 -.75 -.5 - .25  0 . 2 5  .5 .75 1  Box-Ljung Frob. 

+----+----+----+----+----+----+----+----+ 

, I++ .+  
, I". 
. I' . 
*.-'I . 
, I.*. 
*'*I . 
. I' . 
. 'I . 
. I". 

ezirt.i.31 Aot.ocorrelal.ion;: NUMBER 

TransfotmaC.ions: n a t u r a l  l o g ,  d i f f e r e n c e  I l l ,  s e a s o n a l  d i t f e r e n c e  I1 a t  121 

Pc-AYI . -  
Laq C o r r .  

Stand .  
E r r .  -1 - . 7 5  -.5 - . 25  0 . 25  .5 .75 1  

+----+---'+----+----+----+----+ttttt.(-.(-, 

,077 +...+,++I . 
,077 *."I . 



Arima 

FINAL PARAMETERS: 

Number of residuals 167 

Standard error ,61093785 
I 

Analysis of Variance: 

DF Adj. Sum of Squares Residual Variance 

Residuals 165 68.772316 ,37324506 

Variables in the Model: 

B SEB T-RATIO APPROX. PROB. 

MA1 ,77293892 ,05041596 15.331234 .0000000 



SMAl ,87812542 ,09087259 9.663259 .0000000 

" " 
n 2 nis'i~?a"urn'?~u~u(~iagnostic checking) 

TSPLOT 

A ! ~ t o c a r r e l a t l o n a :  ERR-3 E r r o r  f o r  NUMBER from ARIMA, MOD-31 LN N 

Auto-  S t a n d .  
Laq C o r r .  E r r .  - 1  - .75  - .5  - .25 0  .25 . 5  .75 1 Box-Ljung 

+ - - - - + - - - - + - - - - I - - - - + - - - - + - - - - + - - - - + - - - - +  

1  , 0 2 2  .077 . * .  , 0 8 1  
. I * .  , 
.**I . 
. I.*. 
.+.I . 

. . .  

. + * I  . 

. I". 

r.>l'rI.!l A ' l t n c ~ , r l e l . r l . i n ! \ s :  ERR-3 Er ror  f o r  NUMBER fro!?> ARIMA, MOD-31 1.N N 
?, -m,r- $v.:,tod. 

L,>y Curr .  E l  r .  -1 - .75  - . 5  - . 2 5  0  . 2 5  . S  . 75  1  
+----+----t----+----t----+----+----tttt-+ 

1 ,022 , 0 7 1  . ' . 
2 ,038 ,077 I' . 
3  - . l o 5  ,017 .*'I . 
4 .125 .077 . I*.. 
5  - . I 2 0  ,077 .*'I . 
6 .OH0 ,071 . I". 
7 ,024 ,017 . * .  
R - . a12  ,077 . + .  
9 , 0 8 3  , 011  . I". 

1 0  -.(I21 , 0 7 1  . * .  



nciiri 128 u.~m~~~n'iruaVPl8~rr"uudrkd~uua~r~r~r~'iamn~1~ 

~ i n n s i d  127 UR:: 128 wu~i~iir~l~rcl~amnbi1.~~i~6mflc16uflud~u 

WI$IJ 31 mim4~~'~m4n15m59~fla~n15~~~n~i~4ol '9~m'9d~~ Kolmogorov-Srnirnov 

NPar Tests 

One-sample Kolmogorov-Smirnov Test 

a. Tmt distribution is Normal 

b. Calculated from data. 

N 
Normal Parameters '.b . Mean 

SM. Deviation 

Most Extreme Absolute 
Differences Positive 

Negative 

Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
NUMBER 

from 
ARIMA, 
MOD-31 

LN 
NOCON 

167 
-.I086045 
.6685176 

,081 
,043 

-.081 

1.041 

,226 



TSPLOT 
..a 1 

~ ~ n l L r u u ~ ~ M U l ~ i i ~ i u ? i l n i s ~ ~ l n ~ d l l ~ u ? u m  fm~lilTtl~~~ns~d11"s~~d SPSS' 61167~ 
d 

~ 7 ~ i 1 n d  (a, y ,  6 ) ~ ~ c n l i : n ~ ~ ~ o l ~ d i p i ~ w u ~ n s n a ' ~ Z n ~ ~ ~ p I n ~ m ~ n P r ~ u ~ o u ~ ~ m  , 

RISIJ 2 (a, y , S )  Twu5ZwaAurm.ili 

MODEL=WNIERS (Llnemr Irend. m3liplicalive sea,onal\ty) Psnod= 12 

SBasonalindlcdl 

1 219 I2988 

2 25862378 

3 20108873 

4 12.588170 

5 7158765 

0 1247087 

7 d7 431164 

0 43 32181 

0 37 112002 

IU 311713U 

11 52UIM8 

I 2  61 13774 

hblral W I Y ~ S .  Serls5 lrend 

75595 33234 

UFE = lli7 

llie I I ~ r r n ~ I l e ~ l  SSVr +r Npha Gamma Oelld SSE 

4UIlIMJO lOlUWN WlWOO ~1757117SS4 

[511[3130 OOlODW OOlWW 1767S87385 

41fJXn WlOWO WlWOO !7821?H41776 

331KOl .IOlWOO M l W  l7867sB634 

tolam .IOIWW o o i m  1sa4037s4s 



.d 
M 3 n i $ ~ ~ 9 . i r ' ~ ~ a l r u u ( ~ i a ~ n o s t i c  checking) 

TSPLOT 

AUt.0- Stand.  
Laq Cocr. E C C .  - 1  - .15  - .5 - .25  0 .25  . 5  . 1 5  1 Box-Ljl lnq Prob. 



Partial Autocorrelatlons: 2-RES 

Fr-Aut- Stand. 
Lag Corr. Err. -1 - . 1 5  -.5 -.25 0 . 2 5  . 5  . 7 5  1 

+----+----+----+----+----+----+----+----+ 

TSPLOT 



~ inns id  133 wu4in1rLPl;ouluquada~n'1u~qn1~rnd {Y,} ifd~iuuni~tau6a~~u 

duuu~ru 6d?ui~$ini~LL1~nqa~nsuLatYi {Y, )  ~flu0ynru~~~iIu2j {z,]  $4 2, = I d ,  64 

nqirl134 q:~Ju4ioqnsut~ni~Ai7~ru:nirsa~Ka~flu~d~~uuu~n~~#~ ~~n:wu411Pln~m:nir 
4 ~ n d o u l u n n ~ u ~ ~ n i i i ~ n i r w t Y ~ u o ~ ~ ~ n r r u ~ l i u  nn-qgnin 

TSPLOT 

p11si-13 min.rrrf ln~wnnisPj~~sizM'~~1~~dsds~~~1nnis8m~Z'i ln~~uuuP;?u?~ 

ENTER 

Regression 

a. Predictors: (Constant). X9, TREND, X6, X7, X5, X6, X4, X3, XIO, X2. X11, X I  

. 
Model 
1 Regression 

Residual 
Total 

b. Dependent Variable: LN 

Sum of 
Squares 
191.594 
62.797 

254.391 

df 
12 

167 
179 

F 
42.460 

Mean 
Square 

15.966 
,376 

Siq. 
,000' 



I I zed I Standardi 

Model 
I (constant) 

TREND 
XI 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X I  1 

a. Dependent Variable: LN 

i n 3 n i s ? i ~ ~ < u ~ ~ u u u ( ~ i a ~ n o s t i c  checking) 

Coefficien 
ts 

Beta 

,662 
,288 
,343 
,294 
,143 
,042 

-. 107 
-.069 
-.091 
-. 103 
-. 107 
-.032 

Unstandardized 
Coefficients 

Autocorrelations: RES-1 Unatandacdized Residual 

B 
,793 

1.515E-02 
1.238 
1.477 
1.265 

,616 
,182 

-.460 
-.295 
-393 
-.442 
-.461 
-. 137 

Auto- stand. 
Lag C o r r .  E r r .  

Std. Error 
,180 
,001 
,224 
,224 
,224 
,224 
,224 
,224 
,224 
,224 
,224 
,224 
,224 

. I". 

. ' I  . 

. I' . 

. I' . 

Partial Autocorrelations: RES-1 Unstandardized Residual 

Pr-Aut- Stiand. 
Lag Cor r .  Err. -1 -.75 - . 5  -.25 0 . 2 5  .5 .75 1 

+----+----+----+----+----+----+----+----+ 
I*..**. 
1". 

. I*.. 
I*.. 

.**I  . 

. I". 

. ' .  

. . . 

. I+*. . * I  . 

Frob. 



01861000' LCC908'C 260ZCSGl' ZLSPCPL' LNVLSNOJ 
PZSLIC9S' OI8LLS'- SP9LOR81' SZL9801'- 11% 
98LILGbO' CZ89LG.T- LSL8SPIZ' L1OZPZP'- 01% 
CSLOHILO' 6OGT18'1- S8CBGTZ2' YPIiZ0P'- GX 

I..' 

' +I ' 

*I ' 

' .I ' 
I*.' 

SLO' 860'- 91 
SLO' POO' ST 
SLO' 8CO' PI 
SLO' 920' El 
SLO' CCO' 21 
SLO' 980'- 11 



-~ ~ -~ ~ 

I ICL'61 
PPI' OLS'GI 
CII' CPC'GI 

810' SOC'SI 
ZCO' GLI'ZI 
220' 6fP'Il 
ROC' 8GS'C 

r~~ulcla~ni~~qra~n~pcei,~n,~~~lcl~n~,u~~~~ouii 
1.1' SLD' 

' +I ' SLO' 
' .I ' SLO' 

';,<,' 
<;Ill' 

I*.' 5/11' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 

960'- 91 
LPO' ST 
;Po. PI 
6111' 1.1 
11Iil'- 21 
1.111- l1 
YZO' 01 
001' G 
510'- fl 
SIO' L 
ORO' 9 

SLO' 050'- S 
SLO' COZ' P 
$LO' 190' I: 

'**I ' SLU' 111' : 
' I* ' SLO' P90'- I 

+----+----+----+----+----+----+----+----+ 

I SL' S' SZ' 0 2- - - - 3 ''103 brl 
'ptrr.is -.anv-.rj 

G- OW '33nw uo~~ NI 103 10123 1h~3 :~uor>r~al~oao~~r~v lay>ard 

- - 

?LO' 820' $1 
ILO' PfO' PI 
ILO' SPO' CT 
ZLO' 9C0' 21 
ZLO' 9LO'- 11 
ZLO' 650' 01 
ZLO' LRO' G 
1.0' 1.20' 11 
L:Ll1' P10' L 

CLO' C90'- 5 
CLO' SOZ' P 
PLO' LPO' C 

102' 961'f '++I ' PLO' SIT' 2 
SRC' 9SL' ' I* ' PLO' P90'- I 

+----+----+----+----+----+----+----+----+ 

.- 
I"". I. .- I..,. i .- 



~tnn5iYI 138 LLR: 139 w~iirilLfi~~~$omnbi74~Liij6mLP~~ufiudn'~ 

pi914 36 m i n ~ ~ ~ m ~ n i ~ m ' i ~ ~ ~ a u n ~ 9 u ~ n u ~ ~ & ~ u m ' ~ ~ ' i ~  ~o~rnogorov-~rnirnov 

NPar Tests 

OneSample Kolmogorov-Smlrnov Test 

a. Test distribution is Normal, 

b. Calculated from data. 

Error for 
LN from 
AREG, 

Normal Parametersa-b Mean 
Std. Deviation 

Most Extreme Absolute 
Differences Positive 

Negatlve 
Kolmogorov-Smirnov Z 

Asymp. Slg. (2-tailed) 

3.39603 
,5684882 

,056 
,046 

-.056 

,758 

,614 





" 4 " 8 " ~qiirruuwuinsdd1~5'ui1~au~d~u~~fl~m (Measles) LUUM 7 

Y. d 
~i~um&uuunmaa4(1dentification) 

TSPLOT 

At>t.ocorrela*. iona: NUMBER 
Au to -  Stand. 

Lag Corr.  Err. -1 -.75 -.5 -.i5 0 .25 .5 .75 1 
+----+----+----+----+----+----+----+----+ 

1 ,778 ,074 I*..+++*"+.+*.** 
2 ,515 ,074 I**,+..***+ 

3 ,283 ,074 I*+,*++ 
4 ,139 ,073 I... 
5 ,080 ,073 . I*.. 
6 ,057 ,073 . I' . 

***I  . 
* .+*I  . 
'.'I , 

"'I . 
.**I . 
.+*I . 



000' ZC6'8PP 
000' GZL'RPD 
000' L9C'RPP ' 
000' CRC'SPP 
000' IST'RCP 
000' SZL'RZP 
000' OCR'RIP 
000' LCE'9OP 
000' SOP'PRC 
000' 199'ZSC 
000' SOI'ZZC 
000' 961'SOC 
000' LZZ'IOC 
000' LZZ'IOC 

000' BCC'BLZ 

'*.I . 
. I..' 
. I.+' 

'..I ' 

*. 
' I* ' 

SLO' PIT' SP 
SLO' 010'- Pt 
SLO' 0t10'- I P 
SLO' 060'- IP 
SLO' PZ0'- IP 
SLO' 160' OP 
SLO' ZOO' GC 
SLO' 6ZO'- RC 

SLO' CCO' IIC - ~ 

SLO' 660' 'iC 
SLO' 1' PC 

' I. ' SLO' DP0'- ir 

I+ ' 
' I..' 

I. ' 

' I..' 
' I+.' 

f . 
' I.+' 

' I.,' 
' I*.' 

' I* ' 

' I.' 
f . 

' I... 

' I..' 
' I* ' 

I* ' 

+I ' 

' .I ' 

' I*.' 
. I*.'** 

..,*.***.*...'** I ' 

+----+----+----+----,----+----+----+----+ 
SLO' 010'- TC 
5LO' 0LO'- OC 
SLO' ZLI0'- GZ 

SLO' 
SL.0' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
SLO' 
5(.(1' 

1.u ' 
,; L 11 ~ 

SLO' CS0'- :I 
SLO' 1LO'- I1 
SLO' 1 01 
SLO' CH0'- 6 
SLO' SC0'- R 
SLO' 210'- L 
5LO' P1O'- 9 
SLO' LSO' S 
$LO' EPO' P 
SLU' Inn'- 5 
SLO' 0CZ'- 2 
510' RLL' I 

**'**I ' 
..r'r*I . ... *',*I ' 

rr.r'r.1 . ..'*.I , 
**.I ' 

1, 

' I..' 
' I*.' 

I... 
' I*.. 
. I..'. 
' I... 
' I... 

ZCZ' GC 
ROC' RC 
ZLC' LC 
99C' 9C 
PLZ' SC 
I PC 
700'- EC 
RL0'- ZE . 
9tI'- IC 
SS1'- OC 
PL1'- GZ 
LL1'- RZ 
ZL1'- LZ 
CP1'- 91 



TSPLOT 
1 

TSPLOT 
I I 

- ; ;  ,.. I,. I,. I.. I., 

,. , , "  .I ., I . . , , , .  8.. I.. 



Aut.ocorcelatlons: NUMBER 
Transformations: n a t u r a l  l o g ,  d i f f e r e n c e  111 

Auto- Stand. 
Lag Cocr.  E r r .  -1 -.75 - .5  - .25 0  .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
1 - .241 .074 -*.**I . 
2 -.OR0 ,074 ."I . 

. I* . . I* . 

. I..,. 

."I . 

. * .  

. ' I  . 

. 'I . 

. -1 . 

. I". 

."I . . I.*. 
***I . . I* . . 'I . 

."I . 

. I* . 

. I* . 

. * . 

.*'I . 

. * .  

. I' . 

. I.+. . I*.. 

. I". 
**.I . 
. * .  . I' . 
. I**. 

Box-Ljung 

10.606 
11.791 
11.801 
12.390 
15.GO:I 
15.916 
16.125 
16.411 
25.487 
26.547 
26.730 
32.693 
34.416 
31.417 
34.654 
35.420 
36.487 
39.493 
42.005 
44.249 
48.427 
48.994 
49.637 

F a r t l a l  A u t o c o r r e l a t i o n s :  NUMBER 
Transfor-mat lons:  n a t u r a l  l o g ,  difference (11 

P~.-Allt-  St-and. 
Lag Covr .  E r r .  -1 - . 7 5  - .5  - .25 0  .25  . 5  .75 1 



. * .  

. * .  

. . I  . 

. I* . 

. * + I  . 

."I . 
*.*.I . 
. 'I . 
.**I . 
*+*I  . 
& + * I  . 
"'I . 
. 'I . 

TSPLOT 



Autocorre la t lona:  NUMBER 

T ~ ~ ~ ~ s f o r r n ~ ~ . i @ n s :  n a t u t a l  log, difference 111, seasonal difference I1 at 121 

Auto- Stand. 
corc. E t r .  

I... 
.**I  . 
."I . . I+*. 
. I**.. 

*****,.*I , 

. * .  

. I+ . 

. *I . . 'I . . . .  . I + * .  
"'I . 

I" 
. * .  . I' . 
.*+I . . 'I . 
. * .  
.++I . 
. I". 
. *I . 
. 'I . . *I . 
. I*.. 

. I' . . I*'.. 
"'I , 
. 1. . 

Prob. 

.002 
,001 
,001 
,002 
,003 
,003 
,001 
,001 
,001 

. 0 0 1  
,000 
,000 
.ooo 
,000 
,000 
,000 
.ooo 
. 000 
,000 
,000 
,000 
,000 
,000 
.ooo 
,000 . oqo 
,000 
,000 
,000 . UOO 
,000 

..ooo 
,000 
,000 
,000 
,000 

Partial Autocorr r l a t l o n s :  NUMBER 

Pr-Aut- St3nd. 
Lag Cor r .  Err. 

natural l qg ,  difference (11, seasonal difference 11 at 121 



. 'I . 

. * .  . I". 

. I* . 

Arima 
FINAL PARAMETERS: 

Number of residuals 167 

Standard error ,71740772 

Analysis of Variance: 

DF Adj. Sum of Squares Residual Variance 

Residuals 165 92.448852 ,51467384 

Variables in the Model: 

B SEB T-RATIO APPROX. PROB. 

MA1 ,37242279 ,06990447 5.327596 .00000032 



-I 
n 3 ni5?~?.J"u$~~ruu(~iagnostic checking) 

TSPLOT 

nsid 150 u~m~nndn15nsz~1~5 : :~ i1~~p l~~~~ ' i lmn~1~n 'u~~nu~~a1  

A8rtocorrelat.ions: ERR-7 E r r o r  t o r  NUMBER from ARIMA, MOD-54 LN N 

Auto- Stand.  
C o r ~ .  E r r .  -1  - . 7 5  - .5 - . 2 5  0  . 2 5  . 5  . 7 5  1 

+----+----+----+----+----+----+----+----+ 
.ou7 . 0 7 7  . I . .  

- . 0 5 H  .07G . + I  . 
.059 , 0 7 6  . I' . 
, 0 8 1  . 0 1 6  . It*. 

- . 0 9 9  ,076 .+*I . 
-.I10 .076 . * . I  . 

, 019  , 0 7 5  . * .  
. 0 4 5  , 0 7 5  . I* . 

"'I . 
. I . 
. 'I . 
. 'I . 

Box-Ljunq Prab. 

r a r t i a l  A l l tocor re la t ion i l :  ERR-7 E r r o r  fo r  NUMBER from ARIMA, MOD-54 LN N 

P, -mt- st.and. 
Lag Cor r .  E r r .  -1  - . 7 5  - . 5  - . 2 5  0  . 2 5  . 5  . 7 5  1 

+----+----+----+--.-+----+----+----+----+ 
1 , 0 0 7  , 0 7 7  . . .  
2  - . 058  , 0 7 7  . 'I . 

. I* . 

. I*.. 

. . * I  . 

. '*I  . 



m&a L L ~ ~ ~ ~ ~ ~ ~ U . J ' R ~ U W ' ~ ~ ' L ~ ~ ~ ~ U Y ' ~ ~ ~ I ~ M L H ~ ~ B ~ ~ X I ~  

qinnnd 151 rtn: 152 rruii~i~~lur~~omndii~~u'~6m~u~~w'ud~u 

~ITIJ 39 mim~u~m4n15m.ia~~'~lun1~~~~n1~9J~a~pl'~diim' Kolmogorov-Srnirnov 

NPar Tests 

One-Sample Kolmogorov-SmlrnovTest 

a. Test distribution is Normal. 

N 
Normal Paramste(s a.b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Srnirnov Z 

Asymp. Sig. (2-tailed) 

b. Calculated from data. 

Error for 
NUMBER from 

ARIMA, MOD-54 
LN NOCON 

167 
-1.8574761E-02 

,7576018 
,053 
,032 

-.053 

,680 

,744 



TSPLOT 

Inlltrlwluer Sener. Trend 

23 57411 OlZdll 

OF€ = I67 

Ihn I I lmc~lm~l  are Nchd T * m m  Della SSC 

WJltUX) UOIOWO 6I11\11M 7200734456 

M l t U n  (KJ1001K) 5011MW 7216742752 

Y)l<XKO W l W W  TOIWOO 723M lrJ88 

LQlKOl WlWOO 40lwxlO 7267402638 

SVlOC03 WIODW BDlWW 7283205565 



C 4 
m 3 n 1 5 ? ~ 7 < ~ ~ ~ ~ U U ( ~ i a g n o s t i c  checking) 

TSPLOT 

A l ~ L o ~ ~ ~ ~ ~ e l a t . l o n s :  Z-,RES 
Auto- S t a n d .  

Lag Corr .  E r r .  - 1  - . 1 5  -.S - . 2 5  0 . 2 5  . 5  . 1 5  1 Box-Ll8~nq Prob. 
+----,----+----+----+----+----+----+----+ . . .  

. * .  

. + .  

. *I . 

.**I . 

. 'I . 

. * .  

. I' . 

. -1 . 

. * .  

...I . 

. I". 
***I . 
.**I . 
. * .  . *I . 



P a r t i a l  Autococrelat lons:  Z-RES 
Pr-AuL- stand. 

Lag C o r r .  E r r .  -1 - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 1 5  1 
+----+----+----+----+----+--t--+----+----+ 

. *I . 

. * .  
***I . 
. I". 
"+I . 

TSPLOT 



~ ~ n n s l d  157 w u i ~ n ~ t ~ n d o u ~ u ~ v o ~ ~ n s u ~ ~ ~ i ~ r n d  {Y,J i i ~ ~ u u n ? t s q u ~ ~ ~ u  

~ L L U ~ Q W  ~q;uiq$qnqs~~dnqB~nsu~an~ { y }  iflwoyn~uiqn~luzi {z,) 4 4  2, 64 

noid 158 ~~~~ui~oqnr~~~n~j;R"nwm::n~ss~ui~~ifju~Lj~iuuuan~i#a L L ~ : : W U ~ I ~ ~ ~ N ~ I T  

A ~ n ~ o l d l u ~ u " o ~ n o ~ n t u i ~ n ~ ~ ' o ~ ' i w n ~ 1 d ~ ~ ~ ~ n ~ i ~ ~ ~ 6 u  i~n:qqn7n 

TSPLOT 

~17574 41  m i 5 7 ~ ~ L ~ m ~ ~ n n 7 5 ? ~ ~ 5 7 ' ~ ~ ~ 9 1 ~ ~ ~ d s d s ~ u ~ 7 n n 7 5 ~ ~ ~ ~ ' i ) n n ' ? u u u & u ? ~  

ENTER 

Regression 

AN OVA^ 

a. Predictors: (Constant), X9, TREND, X6, X7, X5, X8, X4, X3, X10, X2, X11, X I  . 
b. Dependent Variable: LN 

Model 
1 Regression 

Residual 
Total 

& 

Sum of 
Squares 

44.066 
157.206 
201.272 

df 
12 

167 
179 

Sig. 
,000. 

Mean 
Square 

3.672 
,941 

F .  
3.901 



a. Dependent Variable: LN 

C -I maun 3 n75?~~'J'U$?i?~uu(~iagnostic checking) 

Sig. 
,000 
,000 
.I11 
,044 

,012 
.I41 
,834 

,710 
,709 
,784 
,625 
,969 
,692 A 

Model 
1 (Constant) 

TREND 
XI  
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X I  0 
X I  1 

A 8 ~ t o c o r r e l a t i o n s :  RES-1 Unstandardized Residual 

Auto- Stand.  
Corr .  Err. -1 -.75 -.5 - .25 0 .25 .5 .75 1 

+----+----+----+----+----+----+----+----+ ~.*,..' 
I.. .* 
f*.. 

I*.." 

Unstandardized 
Coefficients 

. I". 

Standardi 
zed 

Coefficien 
ts 

Beta 

-.306 
,149 
,188 

,236 
,137 

-.019 
-.035 
,035 
,025 

-.045 
,004 

-.037 

B 
3.157 

-6.23E-03 
,568 
,779 
,904 
,525 

-7.46E-02 

-.I32 
.I32 

9.741E-02 
-.I73 

1.375E-02 
-.I41 

. I.*. 

. I". 

. *I . 

t 
11.115 
-4.466 
1.603 
2.029 
2.551 
1.480 
-.211 
-.373 
,374 
,275 

-.489 
,039 

1.397 

Std. Error 
,284 
,001 
,355 
,355 
,355 
,354 
,354 
,354 

,354 
,354 
,354 
.354 
,354 

Parr la l  Aut.ocol~rela*.ions: RES-1 U n s t a n d a r d l r ~ d  Residual 

Fr-All<- Stand.  
Lag Corr. Ere. -1  -.75 -.5 -.25 0 .25 .5 .lS 1 

+----+----+----+----+----+----+----+----* 
1 ,278 ,075 , I*+,++. 
2 . I 5 1  ,075 . I+*- 
3 .076 ,075 . I+*. 
4 . I 5 8  .075 . I*.. 
5 -.OR3 ,015 ..+ I . 
G .(112 .<I15 . 1.'. 
7 -.a07 ,015 . + .  
8 ,006 ,015 . .  . 
9 , 101  ,015 . I". 

10 -.026 ,075 . *I . 

Box-Lj ung 



FINAL PARAMETERS: 

Number o f  r e a i d o a l s  1 8 0  
S t a n d a r d  error , 6 6 2 6 5 9 1 8  

I A n a l y s i s  o f  Variance: 
DF A d j .  Sum of  Squares R e s i d u a l  Var iance  

I Residuals 1 6 6  1 3 . 2 0 3 4 9 0  . 4 3 9 1 1 1 1 9  

. --.. 
I3 SEB T-RATIO APPROX. PROD. 

AR1 . 7 3 0 8 8 0 1  . 0 5 2 5 0 1 6 1  1 3 . 9 2 1 0 9 0  . 0 0 0 0 0 0 0 0  
TREND - .  0 0 5 6 0 0 9  , 0 0 3 3 8 2 2 5  - 1 . 6 5 5 9 7 7  . 0 9 9 6 1 5 5 2  



TSPLOT 

Autocorrelatlons: ERR-1 Error for LN from AREG, MOD-11 
Auto- Stand.  

Lag Cocr. Err. -1 -.75 -.5 -.25 0 .25 .5 .75 1 
+----+----+----+----+----+----+----+----+ 

1 -.I51 ,014 *.'I . 
2 ,053 ,014 . 1. . 
3 ' ,100 ,014 . I". 

:. 
. I'.. 

Partial Autocorrelations: ERR-1 Ecroc foc LN from AREG, MOD-11 
Pr-Au~- Stand. 

Laq  C o r r .  E r r .  -1 -.75 -.5 -.25 0 .25 .5 .15 1 

Prnb. ' 



P(L+pbULBMSLU!L P'L 



................... ..................... ............................................................................................................................................ 
Sumarizcd Results for  1 Fayc : f 1 

Minimized OBJ. function = 1.116947 Ittrs. = 15 -.,.. . ...L.*.-.\......w... ......*... .,*.- ""-~ .... "*..~ .*.....- ..*.... - .-.,... ~..*.~..,~ ..-.-... ............. "...... .... - ....... 



TSPLOT 

Allt.acOL.~'elatiolls: NUMBER 

Auto- Stand. 
Laq C o r r .  Grr. - 1  - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1 Box-Ljung Prob. 

+ + . , + + I  . 311.527 ,000 . . .  311.569 ,000 
I.+," 325.589 ,000 
I.*,+..++. 366.087 ,000 
1.. ,*++*++. 615 .423  .OOO 
I * + . * * + +  439.886 .OOO 

. I". 
"'I . 

*.***,*.I , 
..*...***..*I , 
...*..*..*.I , 

...*+..,**J , 

*.....I , 

.*.I . 

. I** .' 
I",....' 
I..,..**.**+ 
I**.*****.*  
I.+,.** 

. I* . 
*.**I . 

*..*....I , 

.*.**+~*.I , 

.* ...,.. 1 . 



".'*I . 
. * .  

I*..... 
I","..".. 
I**,*.'.*.".* 
I.,,,**.***. 

, I*.,*.* 
. ) .  

&**,..I , 

"..**..*I , 
*.*."*,*.~ . 
'..."..*I , 

'+.**I . . : . 

P a r t i a l  Rutocorrelatlons: NUMBER 

Pr -Aut -  Stand.  
Lag C o r r .  Err. 

I*** 

. I* . 
. .++I  . 
.'*I . 
. *I . . I". 
. * .  
. I* . 
. t .  

, I**. 
. I* . . I' . 
, I.*. 
. 'I . 
.+*I . 
. - .  
. I* . . I+*.  

Y 
~ninwr\d:uu4u"~yn~ynsun9~7~ ~ ~ ~ u ~ n ' l u 1 9 ( ~ 7 j i u f j ~ ~ f l n 7 w ~ n . 1 ~  (Non - Stationary) &?U 



J " J J Piiranu un:n~iucudsds?u K ~ ~ ~ ~ J & Q ~ ~ ~ ~ J R J % O ~ A ~ G D ~ ~ Y U ~ ~ A I P I ~ ~ ~ ~ ~ ~ I L ~ ~ U  LLR:A?IU 

erddrquriou 

TSPLOT 

,, .. * .. .. I.. I,. 9.. l" 91,  

TSPLOT 

Autocorrelations: NUMBER 
Transformations: natural log, dlfterence (11 

Aor.0- Stand. 
Laq Corr. E r r  -1 5 5 2 0 . 2 5  . 5  . 75  1 Box-Ljung Prob. 

+----+----+----+----+----+----+----+----+ 



I... 

. + .  
*'+I . 

...** I . 
'*+*,"I , 

*.*,*.I , 
..*.I . 
. * .  . I". 

I",.... 
I..,".. 

, I**~....* 
. I**. . 'I . 

*.**I . 
'...'I . 

*..*.*.I . 
*.."I . 
***I . 
. I .  

Pat-rial Autocotrelatlon8: NUMRER 
Ttansformations: natural log, difference 11) 

Fr-Rut- Stand. 
Lag Corr. Err. -1 - . 7 5  - . S  - . 2 5  0  .25 .5  . 7 5  1 

+----+----+----+----+----+----+----+----+ 
1 ,364 .075 I+* ,+A+. 

2 ,080  .075  . I**. 
3 -.I89 , 0 7 5  +.'*I . 
4 - . 2 9 3  ,075  ++.,+*I , 

5 - 7  , 0 7 5  +.+,**I . 
6 - . 2 2 5  ,075  +.*+I . 
1 1 , 0 7 5  -...I . 
B -.0G2 ,075  . *I . 
9 - .254 , 0 7 5  '.."I . 

10 - . I 3 1  ,015  + . + I  . 
11 ,097 .075  . I**. 
12 1 1 7  ,075  . I * . .  
1 3  ,036  ,075 . I' . 



. 0 7 5  * * + I  . 

. 0 7 5  . * .  
, 0 1 5  .**I . 
. 0 7 5  . + .  
. 0 7 5  . I**. 
. 0 7 5  .*.I . 
, 0 7 5  . ' I  . 
. 0 7 5  . . .  
. 0 7 5  . I". 
, 0 7 5  .+*I . 
, 0 7 5  . 'I . 
, 0 7 5  . " I  . 
. 0 7 5  . I' . 
, 0 7 5  . I .  

. 0 7 5  I.*+ 

. 0 7 5  . . .  

. 0 7 5  I + * -  
, 0 7 5  . *I . 
, 0 7 5  . I .  

. 0 7 5  . * .  
, 0 7 5  . I' . 
, 0 7 5  . *I  . 
, 0 7 5  . * .  
, 0 7 5  . + .  
, 0 7 5  . *I . 

~ ~ ~ 4 ~ 4 6 ~ ~ ~ ~ ~ N ~ ~ ~ ~ ~ 4 d ? ~ $ ~ ~ ~ B ~ ~ ~ ~ l ? ~ 1 ~ ~ 4 j j 9 l n n ' l n l ~ ~ d ~ 4  

Y'nynI~ay~u~ninpI~dM"~Iupii~'il~u L L ~ = P I ? - I U U ~ S ~ T ? U  

TSPLOT 

'I 

A!~tucotrelatlons: NUMBER 

Transformations: natural log, difference 111, seasonal difference I1 a t  121 

Auto- Stand. 



Lag Corr. Err. -1 - . 7 5  - . 5  - . 2 5  0 .25 . 5  . 7 5  1 Box-Ljung Prob. 
4----+----+----+----+----+----+----+----+ 

. ' . 

. + .  

. I' . 
I... 

. 1' . 

I*.. 
. 'I . 
. I*..* 

Partial Autocorrelationa: NUMBER 

T~~a,~sforrnatlons: natural log, difference (11, seasonal  difference fl at 121 

PC-A4~t.- St.nrnd. 
Lag Cotr. E r r .  -1 - . 7 5  - . 5  - . 2 5  0 . Z 5  . 5  . 7 5  1 

+----+----+----+----+tttt+---t+----+----, 

. I* . 

. I". 
I*.. 

. -1 . 
*.*I , 



( 'M} LULIR~U~Q~UML An z'(o'b'z)(o'b'o~vm~8v n~lnnrr~ylon&~y~p~s~b@~uu~h 
"-Iz + ZI-lz - !-Iz - lz - - 'A bp {h] !TMLLML~R~U~O,L$\ ELL - LLL VLSUULb 

' *I ' LLO' PLO' LC 
' 11.. LLO' 6SI'- 9C 
+**I ' ' LLO. SPT' 5E 

I* ' LLO' 0CO.- PC 
LLO' 500' EC 

' .I ' LLO' OCO' ZC 
. *I ' LLO' LCO' IC 

I. ' LLO' OC 
. 1. ' LLO' 9EO'- GZ 

I..' 

I* ' 
I..' LLO' 260'- SZ 



TSPLOT 

A u t o c o r r e l a t i o n s :  ERR-6 E r r o r  for NUMBER from ARIMA, MOD-20 LN N  
Auta-  St-and. 

Lag C o r r .  E r r  -1 -.75 - . 5  -.25 0 . 2 5  5 .75 1 Qox-l.j!lng Prob 
+----+----+----+----+----+----+----+----+ 

. It+. 

. I* . 

. I". 

P a r t l a l  A t l t o c o r r e l a t i o n s :  ERR-6 E r r a r  for  NUMBER f rom AUIMA, MOD-20 LN N  
Pr-AllC- Star ld .  

Lag C o r r .  E L L .  -1 -.75 -.5 - .?5 0 .25 .5 .75 1 
+----+----+----+----+----+----*----+----+ 

1 -.059 .077 . +I . 
2  ,023 .077 . . .  

,071 . I". 
.077 . I* . 
,077 .**I  . 
.077 ."I . 
,071 . .I . 
,077 . * .  

~ram~J~r;iruCm8~u~r&dauu.il.rrmnruZ~mnh.r 



mi575 46 m?$74~~fim4n?~m59~fimun15~~~n~l1*169~~9fi~~ Kolmogorov-Smirnov 

NPar Tests 

One-Sample Kolmogorov-Smlrnov Test 

N 
Normal Parameters'.b Mean 

Std. Deviation 

Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smlrnov Z 

Asymp. Sig. (2-talled) 

, 
Error for 
NUMBER 

from 
ARIMA, 
MOD-20 

LN 
NOCON 

167 
1.22E-02 
,5431069 

,057 
,048 

-.057 

,743 

,639 

a. Test distribution is Normal. 

b. Calculated from data. 



TSPLOT 

i i 
qinnsid 177 w u i ~ ~ ~ i o y n o y n r u ~ ~ n ~ 2 n i ~ ~ n ~ o ~ l u ~ ~ ~ ~ ~ ~ i n ~ ~ u ~ T i L I  LLn:qqnin 

4 ~mu2einum:nis~nnou~~.r~ i " lo~~in~~ni~~~uuuu~mniruu~~Gu d.~einumziio~c~o~n~u 
Y r ~ ~ i ~ u ~ ~ ~ u u i z 6 i ~ s ' ~ ~ ~ n i ~ ~ ~ i n s d ~ ~ ~ ~ ~ u ~ m  ~mu?r~d~unsud ih~d  SPSS' diiu'lm 

i ui~i in .~d (a, Y , J  ) ~ i u u i z ~ u ~ ~ u 1 ~ & p i ~ w o i n s d $ 2 n ~ i u n ~ i m ~ ~ \ ~ o u G ~ ~ $ ~  , 

MODEL- WINTERS lLlneat trend, m~ill.lpllcetive seaoanalityl Period- 12 
Seasonal lndlces: 

1 23.97304 
2 35.26895 

Initial values: Geries. Trend 
13.72321 .21280 

DFE - 167. 
The 10 smallest SSE'; ate: Alpha Gamma Delta SSE 

.8010000 .0010000 .0010000 30536.66985 

.7010000 .0010000 .0010000 30802.9980G 

.9010000 .0010000 .0010000 30876.01819 
,8010000 .0010000 .1010000 31177.80922 



qinmit7.r 4s ~ b i r i ~ n . r d ~ r ' ~ ~ ~ " i s u u i ~ u ~ u ~ ~ n ~ u ~ ~ n i ~ ~ \ ~ ~  3 ~ i 7  zo iid4~~1~"ifuu 

o:uii~4'nynn'uiiwuin~6 (a) = 0.201 piid?uIti~uut:ui~~~~u~TC~n'ui~do:~i~~~u~ 

TCu (y) = 0.101 i i n :P i i d~uu l i l ~uu~ : :u i i ~q~n~~~~~n 'u i i d~ :~~~  (6) = 0.001 &I 
I M " i i ~ n t ~ U ~ i ~ ~ ~ o . r v o ~ p 1 ~ i u n n i m ~ ~ 1 ~ a u ~ i ~ m  

.I n 3 nis?~q.ir'u$?iiuuu(~iagnostic checking) 

TSPLOT 

A u t o c o r r e l a t l o n s :  ZRES 

nut.0- s t a n d .  
Lag C o r r .  Grr. -1 - .75  - . 5  -.25 0  .25 . 5  .75  1 

+----+----+----+----+----+----+----+----., 
1 ,144 ,014 I... 
2 ,107 ,074 . I... 
3 -.I09 ,074 .+*I . 

. . * * I  . 
* . * * I  . 
.*+I . . 1. . 
. I". 
. * .  . *I . 

F a r t i a l  A U t o C o r r e l a t i o n s :  ZRES 

P r - R u t -  Stand.  
Lag C o r r .  Err. -1 - .75  - . 5  - . 2 5  0 .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
1 ,144 ,075 I+.+ 



TSPLOT 

Ds,. 



MLU~~~MII np~~nnu~broniu~gl~gy~u~rnbukouko#tn~nouui r r 
~~uzmfluy~pn~zu~~ ~~~~~~nnnllp~n~i~~nw~~uzmnuun~u~~n~uko~pn~~zb - C 281 puu 

ry ?u]= '2 bp ('2) /~MLLML~P(LU~O~IQI (3) L~~L~NLU~QE~~~~~SLUL~P~~~E~ tubnm1j-d I( 

n~i~yn~sr~unniipZp {'A) ntdh~u~inruhoron~n~,nouul~~u~~n~ isr ~LSUUL~ 
.r P 

d)OO' 
'B!S 

< 

651'22 
3 

zos' 
PLC'LL 

a~enbs 
ueaw 

6~ c 
~9 c 
21 

1P 

EZC'LCZ 
LSL'EB 
99E'EEC 
sa~enbs 
40 wns 

lelol 
lenp!sat( 

uo!ssa~t3at( 1 
IJP'JW 



a. Dependent Variable: LN 

d n 3 n i s ? ~ q & & u u u ( ~ i a g n o s t i c  checking) 

Model 
1 (Constant) 

TREND 
XI  
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X I  0 
X I  1 

Autocorrelatlons: RES-1 Unstandardlzed Residual 

Standard1 
zed 

Coefficien 
ts 

Beta 

,234 
-.073 
,052 
,133 
,216 
,353 
.463 
,544 
,529 

. ' ,477 
,346 
,161 

Auto- stand. 
Corr. Err. -1 -.75 - . 5  - . 2 5  0 .25 .5 .75 1 

+----+----+----+----+----+---*------+----+ 
.787 ,014 I+*,.**..*++..+++ 
,603 ,014 I++,**"***-* 

.409 ,014 I+*,+.++. 

,252 ,013 . I*+.+* 
,167 ,073 I + + .  

.l4G ,013 I+*. 

.137 ,013 I.++ 

.I19 ,072 . I.*. 
,031 ,012 . I' . 

-.041 .072 . +I . 
-.114 ,072 .*+I . 
-.*01 ,012 *.**I . 
-.24:3 ,071 **.*+I  . 
-.261 ,011 ++."I , 
-.2GN ,071 *..*.I . 
-.243 ,071 **..+I . 

Unstandardized 
Coefficients 

n n d  103 ~ ~ ~ n ~ d ~ r i ~ u ~ ~ 8 u W ' u a ' ~ ~ ~ ~ ~ ( ~ ~ u ~ ' i l r n n l i l ' i ~  

PaLLlal Al~tocorrelations: RES-1 Unstandardlzed Residual 

t 
7.936 
4.863 

-1.118 
,802 

2.038 
3.315 
5.420 
7.113 
8.351 
8.131 
7.333 
5.317 
2.472 

B 
1.645 

4.95lE-03 
-.289 
,208 
,527 
,858 

1.402 
1.840 
2.160 
2.103 
1.896 
1.375 

,639 

Fr-AoT- Stand. 
Lay Corr. E r r .  -1 -.75 -.5 -.25 0 .25 . 5  .75 1 

Slg. 
,000 
,000 
,265 
,424 
,043 
,001 
,000 
,000 
,000 
,000 
,000 
,000 
,014 

Std. Error 
.207 
,001 
,259 
,259 
,259 
,259 
,259 
,259 
,259 
,259 
,259 
,259 
,259 



m i s i q  51 m i n ~ ~ ~ m . r P i i d s ~ ~ i ~ w i s i i i ~ m ~ i ~ ~ ' i ] . ~ ~ ~  Autoregression 

AREG 
FINAL PARAMETERS: 

Number o f  r e s i d ~ l a l s  1 8 0  
S t a n d a r d  e r r o r  , 4 3 1 0 8 2 4 7  

Anelysis of Variance: 

DF A d j .  Sum of Squares R e s i d u a l  V a r i a n c e  

Residuals 1 6 6  3 1 . 0 2 2 6 9 9  . l H 5 8 3 2 1 0  

V a c i a b l e s  i n  the M o d e l :  
B SEE T-RATIO APPROX. PROB. 

AR1 , 7 9 8 6 6 8 4  , 0 4 6 8 9 0 9 2  1 7 . 0 3 2 4 7 3  .OOOOOOOO 
TREND , 0 0 6 1 9 0 1  .OOZ88201 2 . 1 4 7 8 3 6  .03317724  



TSPLOT 

A u t o c o r r e l s t l o n s :  ERR-1 E r r o r  f o r  LN Irom AREG, MOD-16 
nuto- Stand. 

Lag Cocr. E r r .  -1 -.75 - . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1 B o x - L j ~ n g  P r o b .  
+----+----*----+----+----+----+----+----+ 

. I' . 

. I". 
. * .  
***I . 
.+.I . 

P a r t i a l  A u t o c o r r e l a t i o n s :  ERR-1 Er ror  f o r  LN from AREG, MOD-16 , 

p r - A ~ t -  Stand.  
Lag  C o r r .  E r r .  -1 - . 7 5  - . 5  - . 2 5  0 . 2 5  .5 .75 1 

+----+----+----+----+----+----+----+----+ 
1 ,038 , 0 7 5  . I* . 
2  ,099 ,075 . I**. 
3 -.032 .075 . .I . 
4 -.I36 ,075 **+I . 
5 - . l o 8  .015 ."I . 
6 .021 .075 . . . 
I ,057 ,075 . I' . 
H 1 1  ,1175 I + + *  



~innsid 186 un:: 187 ~ ~ < i P i i ~ ~ ~ ~ ~ ~ ~ ~ m n ~ ~ ~ l u d d m m ~ & ~ ~ u d n ' u  

R757-4 52 rn7m.r~ram.rn1sm5~q~aun7~u~n~~q.r~~uK~aE~ Kolrnogorov-Srnirnov 

NPar Tests 

OneSarnple KolmogorovSrnlrnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parameters*b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
LN from 
AREG, 

MOD 16 
180 

2.73E-03 
,4167433 

,086 
,046 

-.086 

1.153 

,140 - 



Minimized ODJ. function = ,4687675 Iters. = 19 
,%*.." ,.---.---* ~.>-" *. %.-.-" .L..*.-. .--*..-.-... .......% .-.-- - ..'......-*........... - .........*, "+...-%. .-..- .,..-.. ....,. ..\ ..... " ,.... *.. 



" .' " .  
W Z J ~ ~ ~ Y I S U ~ I ~ ~  

Y V , 
U ~ I S ~ ~ J ~ ~ L L U U W U I ~ S N  

9.1 'i3uana'rrnzr~uiiud 

8 -I 
Ti7~~ml l i j~u~~mnaJ( ldent i f ica t ion)  

TSPLOT 

,.. 

1 .  
% h * % * * * % * * * % , S * , * \ , ,  ' b.. ,#',.%., . .. ,., .,,, . ,, ,..,., .,,s44*,,\6..%,+.:%.6.. 

Autocorrrlatlons: NUMBER 

- 1  -.75 - . 5  -.25 0 .25 . 5  .75 1 
,----+----+---- ,----+----+----+----+----+ 

I..,............. 
I*.,.*..***.+ 
I...*..*.. 
1.. ,.**.. 
I**,*..*** 
I..,..'.." 
I.*,.**..** 
I.*,*..**. 
1" ,..'*' 
I*.,*...* 
I..,...'.. 
~*....***** 
I.. ,..*+.* 
I,.,."..' 
I*...... 
I**,.. 
*.*,*" 
I+..***. 
I .+ ,*.A 

I.*,*** 
I+* ,+ .  
1.. ,.* 
I..,." 
I..,.... 
I..,*.** 
I",." 

. I**.* 

Prob. 

. 000 
,000 
,000 
,000 
,000 
,000 
.ooo 
,000 
,000 
.ooo 
,000 
.ooo 
,000 
,000 
,000 
.ooo . uuo 
,000 
.ooo . 000 
.000 
.our, 
,000 



I... 
. I". . I*.. 
. I". 

Fartlal Autocorrelatlons: NUMBER 

Fr-Aut- Stand. 
Lag C o r r .  Err. -1 -.75 -.5 - . 2 5  0 .25 .5  .75 1 

+----+----+----+----+----+----,----*----+ 
1 , 771  ,075 I+..+**+*++*++*.- 
2 -.0113 ,075 . -1 . 
3 - .015 ,075 . + .  
4 , 2 4 3  ,075 I+*,+* 
5 ,152 ,075 I+*+ 
6 ,163 ,075 I+.* 

+*+I . 
.*+I . 

I... 



q1nn7sfivsu7nr~A I aa - 190 u ~ r n ~ n 1 ~ u n ~ o u 1 ~ ~ u o ~ ~ ~ ~ ~ i ~ u a u ~ i l a u 2 ~  ~ ~ 4 7  
J J 

~nnwmzuoJu'n~no~nsuLaA7i ~ f l ~ f l ~ n s u L a ~ l ~ o ~ ~ l d ~ n 7 ~ ~ L i n J n  (Non - Stationary) b d l  

iadu ~ ~ ~ u : c a . j ~ ~ a ~ i r d m ~ u ' o ~ ~ 1 f i ~ ~ n r u i ~ m ~ ~ ~ d 1 u d 1 ~ a ~ ~ 1  

TSPLOT 

Autococcelatlons: NUMBER 

Trans format ions :  d i f f e r e n c e  I l l  

Auto- Stand .  
Lag Corr. Err. - 1  -.15 - . 5  - . 2 5  0 . 2 5  . 5  .75 1 Box-Ljung Trob. 

+----+----+----+----+----+----+----+----+ 
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FINAL PARAMETERS: 

Number of residuals 167 

Standard error 21.755339 

Analysis of Variance: 

OF Ad!. Sum of Squares Residual Variance 

Residuals 165 85316.670 473.29479 

Var~ables in the Model: 

B SEB T-RATIO APPROX. PROB. 

MA1 ,242021 18 ,07267309 3.3302724 .00107044 

SMAI ,64259415 ,06444656 9.9659944 .00000000 
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A o t o c a r r r l a t i o n x :  CHR-I Ert-ar for- NUMOER [corn ARIMA, MOD-41 NOCO 

Auto- Stand. 
Leq Corr. E 1 -.75 - : 5  -.25 0 . 2 5  .5 .15 1 
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Pr-Aut- Stand. 
Lag Corr. Err. -1 -.75 - . 5  - 2 5  0 .25 .5 .75 1 
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NPar Tests 

One-Sample Kolmogorov-Smirnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parameters 'mb Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

b 

Error for 
NUMBER 

from 
ARIMA, 

MOD-44 
NOCON 

167 
,2658231 
22.34597 

,078 
,078 

-.067 

1.005 

,265 
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I2  14 57705 
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Regression 

a. Predictors: (Constant), X9, TREND, X6, X7, X5, X8, X4, X3, X10, X2. X11, X I  

b. Dependent Variable: LN 

a. Dependent Variable: LN 

F 
13.541 

Model 
1 Regression 

Residual 
' Total 

rl 
n 3 n l s ? ~ 7 ~ ' u ~ ~ i i u u ~ ( ~ i a ~ n o s t i c  checking) 

df 
12 

167 
179 

Sig. 
,000. 

A 

Sum of 
Squares 

28.422 
29.210 
57.632 

Model 
1 (Constant) 

TREND 
X1 
X2 
X3 

X4 
X5 
X6 
X7 
X8 
X9 
X I0  
X I  1 

Autocorrelatlons: RES-1 Unstandardized Residual 

Mean 
Square 

2.368 
,175 

Standardi 
zed 

Coefficien 
ts 

Beta 

,619 
,131 
,060 
,127 

-.006 
-.031 
,067 
,118 
,221 
,254 
.217 
,082 

Stand. 
Err. -1 -.75 - : 5  -.25 0 .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
,074 I + + , + + + * + + + . + +  
.074 I+. ,**.++*+* 
.074 I*+,*+.* 
,073 1.. ,.++*. 
,073 I*+..-++. 
,073 :*.,*..+.* 
,073 I*. ,*.+*.. 
,072 I*+ ,+* .*++ 
,072 I++.".. 
.072 : . . , . . . . 
,072 , I+* ,+**  
,012 I+*.+** 
,011 I..,... 
,011 *+.,*.* 

Unstandardized 
Coefficients 

Box-Lj ung 

t 
24.341 
11.220 
1.761 

,809 
1.699 

-.080 
-.421 
,895 

1.585 
2.968 
3.401 
2.907 
1.106 

B 
2.980 

6.746503 
,269 
,124 
,260 

-1.22E-02 
-6.43E-02 

,137 
,242 
,453 
,519 
,444 
,169 

Prob. 

Sig. 
,000 
,000 
,080 
,420 
,091 
,936 

,675 
,372 
,115 
,003 
,001 
,004 
,270 

Std. Error 
,122 
,001 
,153 
,153 
,153 

,153 
,153 
,153. 
,153 
,153 
,153 
,153 
,153 
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Autocorrelations: ERR-1 Error for LN from AREG, MOD-1 

Aoto- Stand. 
Corr. Err. 

. I' . 

. I". . I". 
I"' 

Box-Ljung Prob. 

4.633 .OIL 
14.457 ,001 
18.612 ,000 
22.119 ,000 

' 22.244 ,000 
30.360 ,000 
31.601 ,000 
36.330 ,000 
36.390 ,000 
39.115 .OOO 
39.115 ,000 

Partial Autocorrelations: 6RR-1 Error for LN from AREG, MOD-1 

Pr-Aut- Stand. 
Lag Corr. Err .  -1 -.75 -.5 -.25 0 .25 . 5  .75 1 

+----+----+----+----+----+----+----+----+ 
1 -.I59 ,075 **.I . 
2 ,211 ,075 . I**.* 
3 -.094 .075 .**I . 
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NPar Tests 

OneSample KolmogorovSmlrnov Test 

a. Test distribution is Normal 

b. Calculated from data. 

N 
Normal Parametersasb Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Kolmogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
LN from 
AREG, 
MOD 1 

180 
9.18E-04 
,3127271 

,030 
,027 

-.030 

,403 

,997 
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Pr -Aut -  Stand. 
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J J 
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TSPLOT 

-7 

Al~t.ocorrelat.1ons: NUMBER 
l'ransformalions: d l f  ference I l l  

A0t.0- S tand .  
Lag Corr. r .  -1 -.15 -.5 -.25 0  .25 .5 .15 1 Box-Ljung Prob. 

+----*----+----+----+----+----+I.-.I.+----+ 
1 - . 4 5 0  , 0 1 4  ++..++,*+I , 3 6 . R 6 0  . 0 0 0  



,021 . OOG 
,050  

- . 0 4 9  
- .  024 

Fart.l.31 Aul:ouorrelations: NUMBER 
Trans€ormat.lonk: difference I11 

. It*. . I". . I' . 

. * .  . * .  

. ** I  . 
. * .  . I' . . I' . 



TSPLOT 

A 8 ~ l o c o r r e l a t l 0 n s :  NUMBER 

I 'Tdl l5[0l ls3! . l@r\s:  diICerence I l l ,  seasonal dlfferencr 11 a t  121 

Auto- S tand .  
Lag Corr. E r r  -1 ' - 7  - 5  - 5  0 .25 . 5  .75 1 BOX-Ljung Prob. 

+----+----+----+----+----+----+----+----+ 
...**.,.*I . 1 -.460 .077 ' 35.960 ,000 
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I'.?t.ti;nl A ~ ~ t . n c o r l ~ e l a t l O n s :  NUMBER 

T r a ~ ~ s f o r m a r . l o n s :  difference (11, seasonal difference I1 a t  1 2 1  

P r - R u t -  S t a n d .  
Lag C o r r .  Err .  



wnnsqd 216 - 21 8 fi97smid7ii?~urnmjuuulflu ARIMA(O,l,1)(1,1, I),, ~fin 'ua~nT'u 

l1n7 

Arima 

FINAL PARAMETERS: 

Number of residuals 167 

Standard error 6.619057 

Analysis of Variance: 

DF Adj. Sum of Squares Residual Variance 

Residuals 164 7919.4177 43.811915 

Variables in the Model: 

B SEE T-RATIO APPROX. PROB. 

MA1 ,75053021 ,05069352 14.805250 .00000000 

SAR1 ,27140750 ,11331913 2.395072 ,01774436 

SMA1 ,91794835 ,18142917 5.059541 .00M)0112 



C -1 
1IUlrl'i]WM n l s ? ~ ~ ~ ~ ~ ~ ~ u ~ ( ~ i a ~ n o s t i c  checking) 

TSPLOT 

A ~ t o c o r r e l a t . i o h s :  ERR-2 E r r o r  for NUMBER from ARIMA, MOD-7 NOCON 
Auto-  Stand.  

Lag C o c r .  Err .  -1 - . 7 5  - . 5  -.25 0  . 2 5  . 5  .75 1 Box-Ljung Prob. 

nsid 220 anm~~~ri i lu~mTuvu'us'~~~~plw~u~~mnn'~~ 

I . ~ v l l n l  A ? ~ l o c o r r r l a l . i o n s :  E l  F.r l .0~ for NUMBER from AHIMA, MOD-7 NOCON 
Pr--Aut.- Stand.  

Lag C o r r .  E r r .  -1 - . 7 5  - . 5  - . 2 5  0  . 2 5  . 5  . I 5  1 
+----+----+----+----+----+----+----+----+ 

1 . 0 1 5  , 0 7 7  , * .  
2 . 0 0 1  . 0 7 7  :. 
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11nnrii4 220 rmc. 221 ~ u ~ ~ ~ i i ~ ~ ~ ~ r u Z ~ m n A ~ ~ ~ C ~ m ~ u f ~ f i u ~ n ' u  

mi.L63 m i ~ ~ i i f i m . r n i ~ m ~ Q ~ f i ~ u n l ~ u ~ n ~ i q ~ d i ~ ~ o l ' ~ ~ i i ~  Kolmogorov-Smirnov 

NPar Tests 

One-Sample Kolmogorov-Smlrnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parametersa~b Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
Koimogorov-Smirnov Z 

Asymp. Sig. (2-tailed) 

Error for 
NUMBER 

from 
ARIMA, 
MOD-7 
NOCON 

167 
-.3462852 
7.01 94068 

,076 
,076 

-.056 

,982 

,290 
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Y 82'16349 

11) wtminh 

I1  fi7 2HB73 

12 511 11532 

I m l ~ d l v d l ~ ~ ~  5ene- lrend 

7 4U774 07093 

DFE 3 I07 

The 10 rmalle~l SSE'r era Npha Gamma 

m 1 m  0 0 1 m  

wlam WIWW 

XIIIUXI 1111c10110 

dlllUIII OlJllklllll 

IUlUXU UUllUlUO 

W I K W  lOlWO0 

Della %YE 

W I W W  64Si333180 

W I O O  B588B814 

WIlWU0 683685455 

WJIWUO 885943393 

lNlWO0 BY1735137 

00lOW0 7020 5S88 



r. 
W B U ~  3 n l 5 ~ ~ 7 ~ ~ n ' 7 ~ u u ( ~ i a ~ n o s t i c  checking) 

TSPLOT 
1 I 

A ~ ~ t o c o r r e l a t l o n s :  ZRES 

nur.0- S t a n d .  
Lag Corr. E r r  1 - . 7 5  - . 5  - . 2 5  0 . 2 5  . 5  . 7 5  1 Box-Ljung Prob. 

+ - - - - + - - - - + - - - - + - - - - I - - - - - + - - * - - + - - - - + - - - - +  

I". ~ - 

. I.*. 
I... 

.**I . . I**. 

. I**. 

. I". . I*., 

. * .  

. *I . 

. 1. . 
:. 



F.lrtia1 A!lto~o~relation~i: ZRES 
P C - A u t -  Stand. 

Lag C o r r .  E r r  1 -.75 -.5 -.25 0 . 2 5  .5 .75 1 
+----+----+-_-_+----+---i----t--+----+----+ 

1 ,111 .072 . I**. 
2 , 0 9 5  ,012 . I**. 
3 ,107 ,012 . I". 

-.I24 .072 .**I . 
5 ,100 ,072 . I+*. 
6 -.I17 ,072 .**I . 
7 ,066 .072. . I' . 
H ,003 ,072 . * .  
9 -.011 ,012 . + .  

10 .I148 ,012 . I*  . 
11 .ll'lll .ll'l:! . I". 
1;: .ll!,ii .lI'l:! . 1' . 
1 4 .11'11' . *I . 

TSPLOT 
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?; ENTER 

Regression 

a. Predictors: (Constant), X9, T, X6, X7, X5. X8, X4, X3, X10, X2, X I ? ,  X I  

b. Dependent Variable: LN 

df 
12 

167 
179 

) 

Model 
1 Regression 

Residual 
Total 

Sig. 
,000. 

Sum of 
Squares 

22.251 
70.413 
92.664 

Mean 
Square 

1.854 
,422 . 

F 
4.398 



Model 
I (Constant) 

TIME 
X1 
X2 
X3 
x4 
X5 
X6 
X7 
X8 
X9 
X I 0  
X I  1 

I Standardi ] 1 

Unstandardized Coefficien I 

a. Dependent Variable: LN 

Coefficients I ts 
B I Std. Error I Beta 
1.376 1 . I90 1 

" " -1 
IIYPI'Z)UM n l s ~ i i ~ & d i ? ~ u ~ ( ~ i a g n o s t i c  checking) 

Autocorrrlat . ions:  
Auto- Stand: 

Lag Cocr. E r r .  

t 
7.238 

RE$-1 Unstandardized Resid~laJ 

Sig. 
,000 

-1 - . 7 5  - . 5  - . 2 5  0  . 25  . 5  . 75  1 
+----+----+----+----+----+----+----+----+ 

~**,*.,+** 
I.*,..**** 
*.*.****.* 
I*.,*..*+* 
I**.+...** 
I...".. 

, I..,.... 
1.. ,"*.. 
I..,.... 
I.*..** 

, I*..'... 
I..,.. 

, I.*..* 
I...." 

. I".++ 

. I:'." 

P a r t i a l  Autocarre la t ions :  RES-1 Unstandardized Res idua l  
Pr-Aot- Stand.  

Lag C o a r .  b r r .  - 1  - . 7 5  - . 5  - . 2 5  0  . 2 5  . 5  . 75  1 
+----+----+----+----+----*----+----+----+ 

1 ,465  , 075  I*+.*+*"+ 
2 , 312  . 075  I...... 
3  . 245  , 0 1 5  I*+,.+ 
4 1  , 0 7 5  . I+*.* 
5 ,128 ,075 I*.+ 
G -.On1 ,075  . *I . 

.7 . 046  . 075  . I* . 
tI . O G R  . 075  . I' . 
9 ,0111 , 075  . * .  

Box-Lj ung 



SbE80LEO' 6E9LIOT'Z OSLPPIEZ' 08kb98b' IX 

SLO' 110'- 91 
SLO' $10.- 41 
5LO' ZSO' PI 
SLO' SOO' CT 
SLO' GPO'- 21 
SLO' 560' IT 
SLO' SC0'- 01 

WEE 



TSPLOT 

Autocorrclations: 
A u t o -  Stand. 

Lag Covr. E r r .  

ERR-1 Error for LN from AREG, MOD-3 

-1 -.75 -.5 -.25 0 .25 .5 .75 1 Box-Ljung 
+ - - - - + - - - - + - - - - + - - - - I - - - - - + - - - - + - - - - + - - - - +  

+**I . 3.752 
I*** 8.660 . I**.+ 14.595 

. I+. .+ 20.664 

. It*,. . I* . 
I... 
I*.. 

Pactin1 Autococrelatiorls: ERR-1 Error f o r  LN [ram AREG, MOD-3 
Pr-AuL- Stand. 

Laq C o r r .  E c c .  -1 - .75  - . 5  -.:5 0 .25 . S  .75 1 
*----+----+----+----+----+).-).-+----+ttt-+ 

1 -.I43 ,075 .*.I . 
2 ,146 ,075 I*+. 

Prob. 
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NPar Tests 

One-Sample Kolmogorov-Smirnov Test 

a. Test distribution is Normal. 

b. Calculated from data. 

N 
Normal Parametersaeb Mean 

Std. Deviation 
Most Extreme Absolute 
Differences Positive 

Negative 
~oimo~orov~~mirnov Z 

Asymp. Sig. (2-tailed] 

Error for 
LN from 
AREG, 
MOD 3 

180 
6.16E-04 
,5550380 

,081 
,045 

-.081 

1.087 

,188 



Sumarized Results for 1 PASE : 1 
i:Ela::i:F:.i:*:X:F.ttt.t.t.ie : ~ > ~ ? ~ . : ~ ~ ~ , ~ ~ ~ ~ - > * : ~ ~ : ~ ~ : ! ~ < * d z > ~ : ~ : ~ : ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ : ~ : > > ~ ~ : ~ : ~ ~ ~ ~ * ; ~ ~ ~ ~ w , ~ . : ~ ? ~ ~ ~ : : ~  

i :,:ij?,,t41z4j$: i # g p f i r ~ ~ s i t y ~  tdrr,hLo i / $ ; 3 f 3 < ? ~ [ $ l : 3 i . t ?  
..l " . / : i ":,, $$a;:lc? a ~ i i $ . k a < ~ j j  i t i i 3 ,  Warans , :;$st 
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