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Special Problem Title : Describing And Forcasting Number of
Tuberculosis , Diphtheria , Pertussis,
Tetanus and Poliomyelitis Patients

By Suitable statistical model .

Name Miss Kittiya Liangkhurs
Miss Arunee Ponmanee
Mr. Udom Dhamamrutkul

Special Problem Advisor =~ Assistant Professor Hattays Chiowattakee

Department Applied Statistics
Academic Year 1983
ABSTRACT

The purpose of the study is to find the proper statistical
models for describing and forecasting the number of patients with
Tuberculosis, Diphtheria, Pertussis, Tetanus and Poliomyelitis in
the whole kingdom, in every redions end in Bangkok. The data was
provided from the Division of Epidemiclogy Ministry of Public
Health from January,1987 to December,1981 . The original data
was grouped into mnonseasonal variation and seasonal variation
data. For the nonseasonal variation data we used Moving average,
Single Exponential, Brown's Double Exponential, Holt's Double
Exponential, Triple Exponential and Box-Jenkins method toc analyse.

For the seasonal variation deta. We used Winter's Linear and

Seasonal Exponential Smocthing and Box-Jenkins method to analyse.



We found that +the proper technique for forecasting the

)

numher of paliomyelitis patients in Narth East, the number of
Diphtheﬁia patients in Narth, the number of Tetanus patients in
Nofth East and South is Single Exponential.

The proper technique faor forcasting the number of aver all
Tetanus patients is Brown's Double Exponential.

The praoper technique for forcasting the number of Diphtheria
patients in North East is Winter's Linea; and Seasonal Exponential
Smaothing,

The praoper technique for forcasting the number of aothers is

Box-Jenkins methad .
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iaga TﬂﬂTinaganaunxﬂauuﬂswau WA, 2530 FoLBoutudnAN  w.d.2534 Feuiu

ﬁaqaswanﬁauﬁﬁuau 60 L@DY

o y . om s A A o
3.2 MITLATIBIBINTNLIAINIETENITIARBLATOUNATALARY (Single Moving
Average)
- p v R :
1173 LATIBRTUNTHLIAN2ENT L ARE LAROUNAT 9L ABIUN uagaaasqu1u
L]

o » oV w 1] a" ‘:l v 9 -] » o

ity TasflandeLnanssanssouataanamie aeﬂaqauaaoawuaugﬁaﬂTsaTﬂaTa

Tumanane 1uiﬂ 3.1
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n' ] o ) P 1 ; °
Mg 3.1 mia::aan ATNEINTT uaumamataaau-naaa'm'méﬁaa

Tsaltaloluntanans  fag38ms1a881AG0uNAT S 1AAT

N =3
Time | Original | Forecast | Emor
Data

1 1 i
2 1 8] o0 0 -03
3 1 0| o o 0.0
4 O 1 —-10 41 0 0 0.0
sp 1 03 42| 1 0 10
6 1 1 03 43/ o 0 -03
7 1 1 0.3 44 1 0 0.7
8y o 1 -10 4 o0 1 -0.7
9 © 1 —0.7 8 o0 0 -03
10 1 0 0.7 47 0 0 -03
11 1 0 0.7 48 0 0 0.0
12 o 1 -0.7 9 o0 0 0.0
13| o 1 -07 o o 0 0.0
14} 2 o 17 51y o0 0 0.0
13 o 1 =07 52 0 o 0.0
16 0 1 -0.7 53 0 0 0.0
17 1 1 03 54 0 ) 0.0
18 1 0 0.7 55 1 ) 1.0
19y o 1 -0.7 58| 1 0 07
20 0 1 -0.7 57 0 0 -07
21 Q0 0 -0.3 58 0 1 —07
21 1 0 1.0 9| o 0 -0.3
23 0 0 -0.3 80 0 0 0.0
24 1 0 0.7 61 0 0
231 2 1 13 62 0
28 1 1 00 83 o
27 1 1 -0.3 84 0
28 0 1 -13 &5 0
29 1 1 0.3 68 0
30 1 1 0.3 87 0
31 2 1 1.3 68 0
32 3 1 1.7 ) 0
33 1 2 -1.0 70 0
34 1 2 -10 71 0
33 Q 2 -17 72 0
36 1 1 0.3
37 0 { -07
33 0 0, -03
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3.3 nﬂsﬁtasﬂuéiagaagniut1315133§nﬂ7ﬂ§ut%suuuutan%Tﬂtuntiaaagitann
(Single Exponential Smoothing : SES)
nws%tﬂ?ﬁuﬁagnsutaawﬁasnwsﬂ¥uLgauuuutan%Tﬂtuut%aangetﬁaa
iaqanvsqu1ﬁﬁuuuTﬁu TagiAndL nanssanasouaAsfamie Asdaxauaneduny

QﬂaaTsanwauu§ﬂ1un§aLnuuuwuﬂs 1u3ﬂ 3.2

zﬂﬁ 3.2 uaaaiagaiﬂuauéﬂvaTsauﬂansﬁn1uniitnunwﬂuai
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s [y o ' ¢ ' o .
A91dn 3.2 ﬁﬁnagaau ATNENTH uaﬁﬂﬂﬁaﬂﬂlﬁﬁﬂﬁlﬁiQﬂﬂ?lﬁﬂ?ﬂ
— .

T?ﬂﬂﬂﬂﬂﬂaﬂ1ﬂﬂzilﬂﬂﬂﬂﬁﬁﬂ1 A7878 SES A a = 0.02

Time | Original | Forecast | Emor
Data
1 1 -
2| 2 2 | o2
3 1 2 -78.8 39 4“ 3 939
o s . o5 0| 3 a -164
4 1 3 2481
3 0 2 4| 1 3 2431
6 3 2 40.0
70 1 2 -824 bt SO Rt
a4 o 3
sl o 2
R I I I
10f 4 2 56.1
R N R
12 1 2 -785
13 7 2 747 i 3 —983
ol 2 . 63 0| 9 3 |-2147
sl o , 51 3 3 -35
W s | 2 | @ 4| e | ms
170 5 2 628
18 2 2 as %4 2 8 —349
550 1 3 |-2075
19 4 2 518
20| 5 2 608 % 0 3
570 3 a 09
21| o 2
8| o 3
2 4 2 %3 59 1 3 -161.4
231 1 2 |-1028 ol o 3
24| 3 2 331 o 5
25 3 2 24 o s
26| 2 2 24 &3 3
271 o 2 o4 3
28| 1 2 |-1005 o5 2
29| 4 2 304 66 3
o 0 2 67 3
31| o 2 e .
a2| 1 2 -945 co 3
33 1 2 -926 0 3
sl 1 2 -908 i 5
as| 1 2 ~89.0 2 5
s o 2
37| 44 2 | os8
8| 2 3 -339
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-2 " » r-1-1 2 r- ] ‘ o : t'l
3.4 nwsvtaswuwnagaagnsutqaﬂavauanwsﬂintiauunutanﬁTﬂtuutﬁnaﬁwaaansq
é ..
713345174 (Brown's Double Exponential Smoothing)

a { " v oo v o [ o -
ﬂﬁ?ﬁlﬁ7W8ﬁ§9£a3¥ﬂ7ulQaWQQHﬁﬁﬂﬁ7ﬂ7Ul7ﬂuuunlQﬂﬁTﬂluﬁlﬁﬁﬂﬁ\

aosnT e nnlustnansasiiuws Tiu Jui funse 50&%uiaga5wu7uéﬁaaTsa

1
anegnnadseind  lusy 3.3
L 3

zﬂﬁ 3.3 uaaauuvTiunaeiwuuuéﬂaniauwanuEnﬁaﬂSslna
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o ) o \ ¢ 3 - - »
13N 3.3 A1 ﬂal:aﬁ“ ATNBINTE  UIBATATTIALARFDUNTDINTLY 'ﬁﬁ‘ﬂh ﬂT?ﬂ

wenssamalTEng saeientTidu S amu end L wui aa

s H ¢ o
AHDIATY DNTVIU N« = O.11

Time | Original | Forecast | Error
Data

1 114 .

2 o4 108 -11.7
3 84 103 -8.7
4| 96 102 ~58
5 107 101 6.0
8 115 102 11.1
7 106 103 0.8
8 101 108 —-49
9 111 103 3.1
10 100 107 -70
11 102 106 -39
12 86 105 -226
13 82 102 -10.4
14 78 100 ~-31.0
13 a3 54 0.7
18 101 o4 8.7
17 119 o5 198
18 87 100 -154
19 110 88 113
20 102 100 18
21 86 101 -171
22 105 88 7.1
23 83 89 -194
24 78 96 ~-27.4
25 75 91 -21.1
26 86 87 -11
27 99 88 13
28 92 88 4
29 86 89 =31
30 77 88 -138
31 73 83 -18.2
32 81 82 -0.8
3 74 81 -9.1
24 83 79 5.4 .
33 84 79 6.3
36 60 79 -318
37 85 74 12.8
38 85 78 -16.3

P& 2388

53886

~d
N

2883332 BR2BPLEATELER28 S

283882

-~y
P Y

H
-t

-

2ER2R888232898

~
vy

E28228LEIA88BB328388
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X EXE

-132
18.0
14
36
—20.5
-186
131
-8.0
-10.9
-1.4
11.2
-0.1
8.2
14.1

143
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3.5 nwiulaswswiagaagnsutuawaaﬂuﬁnﬂsﬂiutsauuuutaﬂﬁTﬂtuulﬁuaﬁwaaaasa
]
laiTaan (Holt's Two-Parameter Exponential Smoothing)
a é an [ o ['1 o ! -
nwsaLa$ﬁuwiagaagn7uLaawﬁaaaﬁnﬁiﬂsutssuuuutanﬁTﬂLuuLﬁaaﬁﬂ

v
(Y] ‘ 1] o o8 o » 1] a
sosntevoslaan  ardeinnluodamrTasinudTin Juidunse 1du iagaaﬁuauq

1‘ T (%) t'a " a' _ -
2¢l5Auaneann2Yseind % « = 0.1 , p = 0.3
120 -
o i
1ind $1 i,
i1 i, {1 ‘\: ﬁ ;!I {.i.:
AR AV R R AN
wad [ YW fhn
LA A I A
R I R A
290 4 I;fgl 7§ ¥ ? " } \,‘:
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p [ LA WA B i
’ VRV
. R R
7 AT
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a0 NV \1: }
IAVASTE
oo
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iB8Y 1588 i9a 1960 165t
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zﬂﬁ 3.4 uaaauuaTiuiwuauéﬁunTiauwanuEnﬁaﬂsutnﬁ
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#7140 3.4 ATNGNAAY ATWENTL uaumamamaamaﬂwmgﬂ':ﬂm
(] !‘J » o0 «© r] ‘ o
pensannadssing melsnTisutTannmens il vut $ee

' z ¢ d
41399A94 10419an. M « = 0.1 ,p = 0.3

Time | Original | Forecast | Error
M‘
1 114 )
2) o 106 1 —124 | e4 70 | -64
3 o 13} 90 0| 8 | e 180]
4 o8 100 | 44 sl 73 72 1.5
5 o7 % 79 a2| 7a 7 29
8| 115 102 133 @l s I B
71 108 108 | -03 sl 57 e s
8| 101 107 | -58 sl 74 o2 8
8l 111 108 5.5 P o oy
10| 100 108 | -78 al s o iy
1] 102 106 | -38 sl o 5 o5
12| s 105 | -189 o e o ao
13| @2 99 -69 ol 6o e 05
14| 78 9% |-203 sl es s 62
15| o3 89 5.9 sl e o 02
18| 101 90 1.1 Y 2 | _128
170 119 83 264 N - 57 io
18] 87 101 | -137 sl es =7 03
19| 110 86 136 sl ea s a1
20| 102 101 14 5| a2 o o1
21| e 101 | -152 I o | 71
22| 105 % 8.8 Y o7 63
23| 83 % | -160 s 41 55 |-138
24| 75 o4 | -187 o1 ‘o
25| 73 87 | -121 e .
28| 88 82 39 a3 s
27| o9 82 17.0 o4 4
28| o2 86 57 o5 44
28] 86 87 —14 o5 a3
so| 77 86 -84 o7 a2
3| 73 83 —96 o8 "
azl 81 79 2.5 6o 3
33| 74 78 _a4 20 a8
4| 83 78 74 7 a7
| 84 77 72 - 2
3| 60 78 | -181
a7l 85 71 187
8| 65 74 —95
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3.6 nqsﬁtaswuéiagaagﬂsutuaw51ﬂ3§n11ﬂ¥nt§auunutan%Tﬂtunt%uaéﬂ
awuaéq (Triple Ezponential Smoothing)
nﬁs%taSﬁsﬁiagaagnsutaaﬁﬁaﬂaihw7ﬂ¥ut§auuuutan%Tﬂtuutiﬂa
Srauass adaunnlusanaasasiun Tiumsnindeds  (ou iagaiwuzuéﬂaa

bd o ‘” oo “ o ‘ o 2
T?ﬁ10ﬂ7ﬂﬂﬁ615 QvﬂﬁﬂﬁﬁﬁLﬂiﬁﬂﬂﬂ?ﬂ?ﬁﬂﬂ?ﬂi“LTEH“UUlQﬂﬁTﬂluulﬁﬂaﬁﬁﬂﬂﬂ

(4
A9 Na =0.2

T i

“‘"L—‘n g

3ﬂﬁ 3.5 uaaainuauéﬂuaTsa‘aﬂsu1unwﬁ1i
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o V. o v ¢ Yo - . »
f1774n 3.5 ﬁ'ﬂlaﬁ!ﬂa“ ATWATINTO u‘a“ﬂ']ﬂaqﬂlﬁaa‘“’aia'ﬁnu‘"hﬂ'i‘rﬁ
A ]

Tonsuluaald Maedsnaidu Samum ond it vu Seadh

» (]
AWATI N« = 0.2

Time | Original | Forecast | Emor
Data N

1] 17 .

2 10 18 —-80.68
3 23 13 331
4 21 21 17
] 9 22 -143.4
8 21 13 298
7 3 17 484
8 14 25 -80.7
9 16 19 -18.1
10 16 135 44
11 21 13 by g |
12 29 18 48.7
13 24 21 1335
14 24 21 11.1
13 26 22 169
16 27 23 1352
17 16 24 -51.3
18 18 18 -22
19 26 16 383
20 2 20 3898
21 19 25 -33.8
22 21 21 -12
23 10 20 -988
24 S 13 -1304
25 14 5 628
28 2 7 —~226.1
27 i2 1 5.2
28 9 3 e2.1
29 -] 4 362
30 7 3 61.9
31 7 3 58.4
a2 5 3 32
33 17 3 8386
34 25 10 80.5
as 8 19 -1394
36 7 i3 -i07.7
37 4 10 -1735
3 4 7 | 7008

sa2ag

R EEREEBEREEREREEEEEEEEEEEEE B

~
b

~
N

G&MNNGWO-‘O-&GON-‘&GNMNNQ

000”'4\!050)0!0&O&&NOAANQO-*MQUGO-*NJB&

- ek b b
- - O

107

178|
718

1000
693
~-88.1
336
-195.8
—121
3.6
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o 4 oo o o 4
3.7 n111lﬁiﬂﬂwa&ﬂiﬂl?315181ﬂﬂﬂiﬂ?ﬂ&ﬂ?TiﬂﬂﬁﬂﬂQﬂﬂaﬂaﬂ1ﬂlﬂ87
{Ninter's Linear and Seasonal Exponential Smoothing)

a < ¢ oo v o [1 - H H
?lﬂ?ﬁﬂﬁﬂ%ﬂ?ﬁl?ﬁﬁﬁ?ﬂ?ﬁﬂﬁ?ﬂ?ﬂL?ﬂﬂuﬁﬂlaﬂﬁTﬂlu“lﬂﬂﬂﬁﬁaﬁﬂﬂsﬂ

a0 o '3 Y o v ' ° » )
iaganuwuwaLaswauasnaeuﬂawuuuuﬂsqqnwa LHY% iagaaﬁuaugﬂaaTiﬁamTin1u
AALRUS  3AY « = 0.1,

p = 0.1, § = 0.3 Taaﬁaaﬂuﬁuuﬂsqqnwauuuuan
ﬁczﬂ 3.6

400
|
.{x
. { i .
i I ) A
! i | A
t i HH ) i m&}u}
3004 . Py T A
| A L VRN B RO R
! ATV RN I R VAN i
- *vgf R AT 1
2egd Vg H 1} i R LA O U
AT i P Ly C
A i N z
i V ¥ H
=y ¢ ! 1 i
et -1 Y i
&= !,;s ‘{ '\_I
1
i
150 -
e P T
1987 igEa jpEg 1B igBi

zﬂﬁ 3.6 uaaqiﬂnqu§ﬂ1571a5h17a1unﬂatwia
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o [ o ) 4 ) - ) - o
f197dn 3.6 a"ﬂaz'laﬁﬂ ATWNEINTAE LIBATAITNLARIBNL 97UW7T “F'Hh ﬂTTﬂ'JaT‘iﬁ

o » on - o ‘
‘hﬂﬂﬂ i¥H3 /878N 71!‘3‘1!&11‘111:3 uay qqmananu 10y

fa=0.1,p=0.1, § = 0.3

Time | Original | Forecast { Error-
Data

1] a4 342 -02

2f 312- 312 -0.1

3l 274 274 -0.1

4| 247 247 -0.1

5| 253 253 -0.1

8| 255 255 -0.1

7! 241 241 -0.1

3| 2 263 -0.1

9| 260 260 0.0
10 230 230 0.0
11| 188 183 0.0
12| 168 166 0.0
13| 297 353 -19.0
14| 244 318 -304
13| 314 27 136
18 223 248 -114
17| 260 252 3.0
18y 278 2% 0.4
19| 284 240 156
20| 262 268 -14
21| 278 262 5.1
22| 268 233 12.4
23| 278 199 27.7
24| 208 181 122
25| 363 354 2.4
28| 288 322 -119
27{ 338 313 68
28| 280 271 31
29| 289 290 -0.4
30| 260 298 ~13.9
31| 232 284 ~12.8
32{ 305 291 48
33| 208 294 -415
34| 2% 261 -1.4
35| 225 235 -4.3
38| 183 19 -5.1
37! 393 352 738
23t 275 320 ~-182

38565288288

28282 BR2BEEAFELBR/28S

~
o

72/

253
277

275
263
195
188
37

282

284
341
312
243

2%52
221

-84

37
-106
332
32
4.0
0.4
-202
-02
-139
3.4
6.7
8.2
200
28
183
1.6
-15.4
8.9
58
3.3
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3.8 MITtATERTaNARuNTIL 1AM IB B UBNTUas | Jufiud
(Box and Jenkins Method)
1. AU LULR L RN 8RN
° M ¥ ¢
- nwivagniut0awa§1uanwusauqaa
- AURTNIULLL IABNINTMNAINNT Y09 ACF U@ PACF 313
ansasognsls
2.1984MA1 Parameter Y99RILUY
.v w0y an ‘ - ( . l
3. MInTredeumuuy lag LiRnaanuend-tiese laauals  uas
WINTUIANAINNARNAL AR

{ a qwo o o o ¢
4. MNIULEINTW LMB15H3“UUﬂlﬁﬂﬁﬂﬂﬂ?ﬂﬂﬁﬂﬁ?ﬂﬂﬁﬂ?&
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Fourth Root of CPERTU - BOX-JENKINS ANALYSIS: IDENTIFICATION

Value

9.74
8.72
0.68
0.72
0.67
8.63
.58
9.56
.58
0.58
9.54
0.53
0.68
8.56
0.50

T-Value

5.69
3.89
2.97
2.79
2.39
2.00
1.73
1.58
1.58
1.5%
1.36
1.29
l.12
l1.28
1.13

AUTOCORRELATION FUNCTION

60 Observations in the Working Series
Mean of the Working Series = 1.87
Standard Deviation of the Working Series = .3624%
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Fourth Root of CPERTU - BCX-JENKINS ANALYSIS: IDENTIFICATION

PARTIAL AUTOCORRELATION FUNCTION

50 Observaticons in the Working Series
¥ean of the Working Series = 1.87 ’
Stancdard Deviation of the working Series = .362:%
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d 1 1) v o o -]
awniﬂ 3.8 auLuuawagn7NLaawagiuanﬁouatnﬁuuﬁsuﬁa 3917
v v e dad _ ien 2
ATAMRINILIY W31 ﬂaunnnﬂnqaiunwsuawnsmﬂa AR(2) Fa3A1 Box-Pierce
Chi-square = 17.4, @1 Probability = 0.133, A1LRALIANAIRDIVDIANY
o . e d A e 4 :
AAALAREY (MSE) uasAnLadellas L uin uRaALAREuINYTE (MAPE) findn
A9 0.0465 was 45.4197 fuaien
o {o v ™
naunﬁiuaﬁnsmawuqugﬂaﬂTsﬂiansu1unﬁanaﬁa Ao
z = 0,2563 + 0.4379z  + 0.4116z + e
t LA & L=2 t

\ !

vin z, fe AenfidvasdrnuihaTsalansulumanans a Aot ¢
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a LI [4 Ve
fAg914n 3.7 ﬁﬁﬂﬂ!ﬁﬂﬂ ANENTA uGHRWQWﬂﬂléﬂQBTTR1Bﬂiﬁ1ﬂﬂﬂﬁﬁaﬂi

» o5 o ‘ ‘ o ‘
AIBIBATTILATIEY UHBUBNTUAY L RN

Time | Original | Forecast | Emor
Data
1| 42
2| 28
3| a0
4 23 239 -08
5| 16 225 -65
6] 18 171 ~1.1
71 23 146 8.4
8| 17 173 -0.3
9l 18 178 0.4
10{ 20 158 42
1| 20 170 30
12| 13 178 -48
13| 24 147 0.3
14 22 162 58
15| 19 20.0 -1.0
18] 31 18.1 129
17} 27 213 57
18 20 24,5 45
19| 22 239 -1.9
20| 22 218 02
21 21 193 1.7
22| 34 189 151
23| 18 232 -72
24| 7 204 -134
25! 11 103 0.7
26| 23 8.8 162
271 31 155 155
28 12 239 119
29| 24 174 6.6
s 23 157 73
31 22 204 16
32| 28 107 8.3
3| 13 20.8 -78
3al 13 168 -38
35| 10 122 —22
3! 12 109 14
oar] 7 10.6 -36
| 38| s 8.1 —41]

EEREEEEEEREEEEREEEEEE E N EEEE R L EE R

NS+ WLLHEDENDDOWE O ® K ® N oo

3}

82
3.4
8.7
8.1
48
3.4
53
7.1
72
6.0
4.0
48
72
7.6
57
4.5
4.0
3.60
38
4.0
8.8
5.2
38
4.9
438
5.3
3.5
58
8.0
62
6.4
66
8.8
6.9
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WY FRENIERIRAIINMA e RNARIALARON  LarAnLaan et L FuRAs
ﬂawﬂtﬂgauﬁugiﬁ ﬁaaﬁﬁa 29 STvosuenduasiauiud  Taefuufionnean e

I o~
ARIMA (1,1,0) * (0.1.1)12 uﬂaaiagaﬁaaaanﬂwgnu (71Hﬂﬁt53ﬂ8é1uﬂ171§

A 4.1)

Tﬂﬂ zf. = yf. - yt.—l. - yf.—i.z - y!.—!.ﬂ
X, = exp(yt)

a a o

Liag A8 AAIN

¢
¢, @9 1T HLn9INT0AnaE LuRILaY (Autoregressive

parsmeter)
® o a { o > a o
Lora 0] NﬁiﬁulﬂaiﬂﬂilaaﬂtﬂaauﬂuUUNQQﬂﬁa {Seasonal
Moving Average parsmeter )
e, A2 NT7UNINEY (random shock ) 79 AINAANA
9
Lﬂﬁauéu (errars)
L]

T g lsminlsanidesing & AULIEM b
1
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a o a0 -] oo
v, #o Swudhefidunmiulasianaaasasnn iy
_ d v 4
(logarithm) WpdfuAaLlTTIulinsh
o o » ﬂ' v a
x, A3 Awdudhatiunads

z = 0.0562z - 0.38e + e
t =1 £

-t2a t

v o {o v v » . a
ﬂouuannﬂsuawnimqwuauQﬂaaTsﬂastanaﬂiutnﬁ @ ANULEM L AD

z = 0.0562z - 0.38e
t =1 +

-12

o o o oa % v v
M 4.1 LfTsudfiedtueinsante q veelsadalsamidseind

-y {
\ALANTSILASIER | Box-Pierce|P-value| MSE | MAPE

ﬁﬂﬂﬂtﬁq

Winter (f@an1auyuuInd 37.0 0.012 §14034.0 5.830
*

Winter (ganiauvuam) 70.6 0 16689.0 5.80
L .

ARIMA (1,1,0) % 20.4 0.085 {0.,00585 6.48

(0,1.1)u

3

-

-]
|

o
1]

6:

= 0.7, 8 = 0.1

g.9

= 0.07 r B = 0.1

0.3

» d
wiladnig asn (log)
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awnnﬂstﬂsauxnauaﬂnwsuaﬁnsmanuauqﬂaaaﬁnwa 0 wedlsaiulsalu

1 aa PR o w s a ' a

NTIMEMIAT WY SFuEnTaniiANeNiAsaasAAaIALAGeL  uALATLadY
{d ¢ a w (v o s oo P a ¢ " -
tﬂasLﬁuﬂﬂawuﬂawatﬁaauauusmﬁaﬂﬂqn A9 JFresuenduasLaunud nefiuum

: ]

(RUNBAY AD MIKUUNITOANDE LUA2L29OUAUR 1 (First Order Autoregressive

model) (q5ﬂ3a3£53ﬂ1unﬂswaﬁ 4.2)

z = ¢ + Q‘z‘_ + et
e ¢ a9 AAei

o, @0 w1IAnednInanes|uiaLas (Autoregressive
parameter)

e, A9 MITUNUGN (random shock ) WI@ AINWARA
Lﬂgauéu (errors)

Z, Ao 51uau§ﬂdﬂT7ﬂTﬂ§TaTuniaanumwuﬂﬁ & AULIAY
7t

z = 64,8851 + 0.4226z + e
L -1

t

Bﬂ” ' P v tl' 11 1 n' v ﬂ'
1unsmu1unaauﬂaeua§aLuaﬂsuﬂawuuﬂsﬂsauuauﬂﬁtaaa1mﬁan

8 ‘ [-] (¥} 4 o
50uuaunﬁsuﬂ1nﬁmqwuau€ﬁaﬂisﬂam13ﬂ1un?oLnuunﬂuﬂﬁ @ ANULIATN L AD

z = 64,8851 + 0.4226z
< +t=-1
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n’ o o8 an ‘I v
A3 4.2 LilFEnLnENITUEINTAANY 4 uaaTsﬂamT7ﬂ1un?oLnuunwuas

a a ‘
LNARANITILATIEY

Box-Pierce|P-value| MSE MAPE ﬂuﬂﬂlﬂq
Simple moving Average 22.1 0.230 1348.8| 29.09 5ﬁuautﬂauﬁ1§ 3 oy
Single Exp. 10.6 0.937 | 1138.8| 27.74 |A1 « = 0,37
Douhle Exp.-(Brown) 11.5 0,905 | 1209.8} 29.73 |@1 « = 0.11
Double Exp. (Holt) 11.3 0.913 | 1215.5| 28,07 [A1 & = 0.4 , p = 0.1
Triple Exp. (Brown) 11.1 0.921 | 1302.5{ 29.58 {A1 « = 0.14
ARC1) 8.6 0.803 | 1047.7| 25.66

—— AT9T4

' {
—=-= AUEINTN

a‘ + l o o v + a o (
TN 4.2 WEAAIAINITUEINTAL YTHULNEUNUANIT 9 53833U0ﬂ1
|

a 4 v
Las L unud naaTsaastaTunjqLﬂuuﬁwuﬂs
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1.3 Jalsaluaranans
o 8 oo {o v as v
QﬁﬂﬂﬁiLﬂiﬂuLﬂﬁnﬁﬁﬂﬁiuﬂﬁnimQﬁuﬁueﬂQﬂﬁﬁﬂﬁﬂ q ﬂ0017ﬂ1m17ﬂ1u
1 ano donan o w s a ’ o -
MANAT WU dﬂﬂﬂﬁﬂimﬂﬂﬂﬁNﬂuﬁﬂnﬁaeﬂaﬂﬂﬂﬂaﬁﬂLﬁaﬂuuasﬂﬁLaaﬂlﬂaﬁlﬁuﬂ
a v { o > oo { a ¢ v o )
ﬂ?ﬂ”ﬂaqﬂlﬂaauau!7mﬁaﬂﬂ§ﬂ A9 UD I UDNTUAL L IUNUA Tﬂﬂﬂ?uﬂuntﬂuﬁaau A9

; - o~ o o
ARIMAC0,0,1) % (0,1,1)  wiasdounsasonnnifiu (asneasidsnlunnaned

4.3)

+ e ®

@ e . e e
t t = t ot-tL = L.12 =132 t T tetd t-t3

o ¢ A9 AR
> a é : o o
o A9 WITIULADTNNTLAAELAROUN (Moving Average
parameter)

a { a & o &
Ao Nﬂ?ﬂﬂlﬂﬁ?ﬂﬂ?LQﬂﬂlﬂﬂﬁuﬂuuHMQQﬂﬂﬂ (Seasonal

Ltet2

Moving Averafe parameter)

e,  f0 MITWNIUAY (random shock ) ¥T9 AINAARIN
\ARDUAN (errors)
*
o L4 » I ﬂ'
z,  #e swaudthalsadalsnluaanans a Admaanh ¢
. ) v o v v oG am
y, fo douithsfiiunisulasissadozasnmi

A v v 2
(logarithm) oS uainandslsulsaen

° ¥} a4 woa
X fo aﬁuaugﬂoanunaso

z = 0.6138e 0.8176e + 0.5018e + e
-1 - t-12 ©-13
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v
v v ‘0 o o~
ﬂeuuau017uaﬁn7maﬁuau§ﬂ1ﬂTsaamT7a1unwﬂnawe G AUAT b Ao

z = 0.6138e
-1

0.8176e
- +

+ 0.5018e
t

a o o8 oo [ u -
#197190 4.8 LiFsufaniusngaans q seeTeadulsnlunanans

\nAsANNS31AT 8 |Box-Pierce|P-value| MSE | MAPE w2 Lwn
Winter (ganmiauuyuan) | 69.9 0 1356.0{ 7.00 {A7 @ = 0.1 , p = 0,1
5= 0.1
Winter (QANTALLLAM) 58. 1 0 1473.0( 7.20 A1 @ = 0.1 , p = 0.1
3= 0.1
ARIMA €0,0,1) %
(0,1,1) 21.7 0.06 | 0.0067| 7.17 |ulathag Son C(log)
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t.4 Yul7alunrainia
o o r-Y- ‘0 L] an ) [
s fieniinmenaaduouileiiing ¢ wslmialely
a Y doics o w ' a ' y (a ¢
Maiie w191 STusnTahiAwaTINiTA 188 9ATARNALAREY LaBATLAAEL BT L TuR
a v { o o o [ a. v o
AwAAIALARINENYTHosTan  Aa Tasvenduasiauiiid  Tasdouunfivansay

Ao ARIMACO, 1, 1) wildsdauasininfiaas (agnsasienlumansh 4.4)

z § +e - e
t = t L2 t~12
Tog
zf- = yf— - yf""’-z
= ()’
xt - Yf.
g ¢ fg AR
- a {44
®,,. A9 WIIHAINNTLAREIAROUN (Moving Average
parameter)
e, @9 MITWNIUEN (rendom shock ) WD AIWARTA
\AAOUAN (errors)
A
- o v o o nl
z, fo dwoudhalindalaalunacds o awsan «
v, fo dnuiheiiunsulasiosadiganfisa i iiadfy
auutsdsauldaeh
o o L4 ﬂ' ¥ o
x, g dnudhetiuiade
z -0.5234e te
t = =12 t

us {o v uT‘l @ o
ﬂﬂuuaﬂﬂﬁiwﬂﬁﬂimﬂﬂuﬁueﬂﬁﬂiiﬂﬁm TALUNALRUD B ATULIRT L AD

z -0.5234e
v = t-
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o o o oo [ v a
fA7719N 4.4 lﬂ?ﬂﬁlﬂﬂﬂ?ﬁﬂﬂﬂﬂ?&ﬂﬂo 9 ﬂﬂﬂTiﬂ?NT?ﬂiunﬁﬂlﬁua

a 't N
ALANNTI LA IE® |Box-Pierce|P-value| MSE | MAPE RUNE LN
A ]
Winter (QANTARUNUIN 18.4 0.561 | 906.0/ 7.60 {A7 « = 0.1 , p = 0.1
A .
5 = 0.3
Winter (QARTARULAM) 17.9 0.594 | 953.0] 7.90 @1 a = 0.1 , p = Qa1
1 ]
5 = 0.4
ARIMACD,1,1) _ 17.0 0.254 | 0.9231| 10.46 |wilanrgsnNasd
100
i
3A
, ,':';ﬂ 3
300-1 N E L} E
i ' HEY
2o Wmif} | ] th
i ] iy
t f ] \‘
200 i‘ '
i
150 prrerer P TP T T T T T T T T
1887 1988 ig&p 1900 1661

o v { o o v ' a v ao {
7ﬂﬂ 4.4 uaﬂﬂﬂqﬂW1uﬁqﬂ7mlﬂiﬂﬂlﬂﬂUﬂUﬂﬁQiﬁ agIgUONgd
q

— A9 9

v J
-=-= fAugINTH

o ‘ v o
wasiaunud ﬂﬂﬂT?ﬂ?&T?ﬂquﬂﬁﬂlﬂua
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1.5 Jal7alunnansinaent dasiniio

aqnnwsLﬂ%ﬂuLﬁau%ﬁﬂﬁsuaﬁnsﬁiwuunﬂaaﬁﬁdﬁa 1 veslsalulsaluna
asduoaniizainie wudn Ssuenad ﬁﬁdwuauanﬁwﬁaaaedﬁaawatﬂéauuaséwtaéa
Lﬂaéx%uﬁaawuaawﬂLngauﬁu§7& ﬁaﬂﬁga a9 S3vosvenduasiauiud Taesauuh
LANBAN D ARIMACO,1,1) ¥ (0,1,1) _ uﬂaeiagaﬁaa%annq%ﬁu <T8-

asLogn luansnsh 4.5)

z = {+e -oe - + ()
t L L -t Lst2 -t 2 A L4202 %-13
Tas
zt = yt - yt—t - yt-tz + yt-la
X, = exp(y‘)
o P o
L49 ¢ A8 AAM

- a { o a o ™

e a9 Hﬂiﬁﬂlﬂﬂiﬂﬁilﬂﬂﬂtﬂﬂﬂ“ﬂuﬂﬂ1ﬂﬂﬂﬂﬂﬁa {Maving

Average parameter)
a a { a o o o

CD fAg Hﬁ?ﬂutﬂaiﬂﬂilﬂﬂﬂlﬁaﬁﬂﬂuﬂﬁﬂﬂ%ﬂﬁa (Seasonal
Maoving Average parameter)

e fo nﬁssunauéu (Randam shock ) 99 aawunaﬁatnﬁauéu
(errors)
[ ® 3 [ w -] o

Z Ad qﬁuauqﬂaaTinamT1ﬂ1unwamuauaanLaaatnua i auL3an
nt
° v o v v o o= a )

Yy 2h} qwuauqﬂaenuwunwsuﬂaeuagaﬂasaannwsnutuaﬂsnauﬁu

wisds2u iAo

-] » ﬂ' ¥ o
X @9 aﬂuaugﬁaﬂnunasa

~N
1]

-0.4038%e - 0.5746e + 0,2321e + e
“-1 =12 +t—-13
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v
v U ‘0 w o o o
ﬂeuuannﬁiuawnsmawuauéﬂaa?sazm17ﬂ1unﬁﬂnuauaantaﬂetuua @ AULIA b

z = -0.4039e - 0.8746e + 0.2821e
-t t-t2 t-ta

ﬂ' o o as " o o o =
17190 4.5 LlTENANEYITUENNTAAT Y k| ﬂOﬂT?ﬁ?NT?ﬁiﬂﬂﬁﬂﬂsquaaﬂlQﬂﬂlﬂua

°

a a {
LNAUANTITILATIER Box-Pierce{P-value MSE MAPE ﬁuﬂﬂlﬂq
Winter (f@antauyuuIn) 15.6 0.741 2332.0 6.40 éﬁ « =0.4 ,p =
®
y =0.4
Winter (QanTaunuam) 13.5 0.854 2415.0 6.50 éﬁ a=0,2, 8 =
-} |
= 0.4
» o
ARIMACO,1,1) * 12.4 0.494 1.2457 7.85 uﬂaaaqnaan (log)
(0,1.1)n
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1.6 Julsaluaale

aﬂnnwsLﬂ%ﬂﬂLﬁau%%nwsuawnﬁiiwuauQﬂoaﬁﬁdwa 1 vaslsaiulsaluna
I W37 SauEnIaREARALINIA 980 IANAAIALAGN UasanLadeLad L SurAany
ﬂawatﬂﬁauﬁuqsiﬁaaﬁqa aoSuasuanduasiauiud Tasiuufinunssafia Muy
nwsnﬂnaaiunutaa5uﬁuﬁ 1 (First QOrder Autorégressive madel) (QTﬁﬂ-

ABL2EALUANT N 4.6)

zz = { + ¢;zz—1 + et
e ¢ A3 ArAen
o o ‘ L]
6, A9 W HLNeINT0nn0aluR1109 (Autoredressive
parameter)
e, @9 MITUNUAN (Random shock ) %39 AIWAATA

LAROURY (errors)
q

Z A9 4ﬁuau§ﬂaaTsaTﬂ§TaTunﬁaLwia G ALIAN b

t

ali vo v A . daw
1unsmu1unaauﬂaouagaLuaﬂsunawuuﬂsﬂsauuasﬂwLaaa1ﬂﬁoﬂ
z = 188.4071 + 0.3377z + e
L 3 -1 “
v o {o v o v o '
aauuaunwsuﬁﬁnsmawuaugﬂasTsaastﬂ1unwa1n G AL L Ao

z = 188.4071 + 0.3377z
< -t
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o o a ao ) v v
A13190 4.6 LiFsuiieniduannsanie 4 veslsatalsalumald

Lﬂﬂ%ﬂﬂﬁ?%tﬂiﬁvé Box-Pierce|P-value| MSE MAPE ﬁuﬁﬂlﬂq
Simple moving Average 27.5 0.070 2801.2] 15.58 5wu7uznanﬁiﬁ 3 (nay
Single Exp. 28.1 0.082 | 2309.8| 14.39 éﬁ a = O.bB
Double Exp. ¢(Brown) 29.5 0.059 2219.,0) 14,27 éﬁ a = 0.0t
Double Exp. (Holt) 27.1 0.102 | 237t.4} 14.53 éﬂ a =0.1, = 0,1
Triple Exp. (Brown) 20.8 0.347 | 2740.1] 15.22 (A1 « = 0.1
AR(1) 19.5 0.109 | 2100.4{ 13.90

— A1979

| —STUBER --- FETU

' {
==== AugInNIN

o ) { & o u 1 a v oo {
5ﬂﬂ 4.8 &ﬂﬂﬂﬂﬂﬂqiuﬂﬁﬂﬁmlﬂ?ﬂﬂlﬂﬂﬂﬂﬂﬂWQTﬂ aEIgUONT
"

wasiauhua 1oslamsalsaluaals
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2. AOAY
2.1 Asmundlgsing
o r- ] o0 (0 o8 o8 l.’
aﬁnnﬂsLﬂsmutnauaﬁnwsuswnsmaﬁuouéﬂna?enwa 1 vaelimmenumy -

s LNANITY  STHENNTRREARALINANS 198950 9ANAATRLAREY  WAAT LAY
tﬂaélﬁuéﬂQWNﬂﬂﬁﬂLﬂgéuﬁugiﬁiaﬂﬁaﬂﬁa S3u0suanduasLaufug lnamiuuy
AMUNBAY B0 MILUUNTTONOSEUNILOISUMIR 1 (First Order Autoregressive
madel) Tﬂaﬁwnwsuﬂaeiagaﬁoaswnﬁg (stﬂautﬁaﬂTunwswoﬁ 4,7
Zt = §{ + ¢1Zt_t + e,
e ¢ a9 anash
o, Ae winiitmeinisaanasluiaies (Autoregressive
parameter)
e, A9 MITUMUEN(randon shock) %3 ﬂ?ﬁuﬂﬂ1ﬂtﬂgauéu

{errors)

z,  #0 Anfidvesdmanithalsareiuinlising o auanti o
Z_ = 0.2957 + 0.8243 Z___ + e
t =1t +
L I“ l’ ﬂ'u' L o l'l o8
Aol samauensaarTniaresinuihalseaeiumalising @ MNAT ¢ Ao
Z_ = 0.2957 + 0.8243 Z
t .-t

- w1 I'4 v v ° ° o u» oe vo v o
Ho laawensaniuan naauwuwnwnwsanﬂwaaaacauiﬂaﬁuaugﬂaaTsﬁﬂanu

n15E L nABEN IUN3T 9



Tt

a &8 s 4o aa & v
M99l 4.7 uiFsndisdivenmdnuibeliing ¢ vaslansfivilsine

\MARANNTLAT Y |Box—Pierce|P-valus| MSE | MAPE RN LA
Chi-Square

Winter's Additive| 78.7 0 ‘661 |236.1 |A1 a=1.0,p=0.1,8=0,1
ARC1) 19.5 | 0.109 | 0.08|3%6.1 | uiasdaa 1nha

150

125

100 \

75- :-',&

w| |1

=0 L

L ’[\ﬂ-,w"\_, At g
98y 1988 ige® | ig@0 1991

[——DIFAT -__ ¥DIP}

— A959
) {
-=== AUEINTN
o ' { a a v ' a aa {
5in 4.7 uaﬂoﬂﬁﬂﬁiuﬂﬁﬂﬁmlﬂ?ﬂﬂlﬂﬂﬂﬂnﬁﬂﬂiﬂ 57373ﬂ9ﬂﬁ

waBLIunud 199 19ARoMMItlTE LA
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2.2 ﬂﬂﬁﬂ1ﬂﬂ2ﬂtﬂﬂﬂﬁﬁuﬂ1
o o oo {o v oo\ T a ‘l
Qﬁﬂﬂﬁ?kﬂiﬂulﬂﬂﬂﬂﬁﬂﬂ?ﬂﬂﬂﬂi&ﬁﬁﬂ?“ﬂﬁ?ﬁ 28R19 1 199 l9AAanY LU
Voo oo s o w ‘ a o o
ﬂiﬂtﬂﬂﬁﬂﬁﬂﬁ?ﬂﬂ?ﬁ Qﬂuﬂﬁﬂ?NMNGWNGUQﬂﬂﬁaﬂaaﬂﬂﬂdﬁﬁﬁﬂﬁﬂlﬂaaﬂﬁaﬁﬂeﬂ Ao
o0 ‘ F-3 ‘ o Dl o v o ow ©w B'
2919 uenduaL Lunud Tﬂﬂﬂ?“ﬂﬂﬂtﬂuﬁuﬂu Ao naununﬁﬁnanaaiunaLaeauqun 1
(First Order Autoregressive madel) Tﬂﬂﬁﬁﬂﬁﬁuﬂaﬂiﬂﬂaﬁﬁﬂiﬁﬂﬁa (q
1

sreasLdgaluanson 4.8)

Z = ¢(+d 12 + e
£ ‘Lt'. t

e ¢ Ao dadh
o, @0 winlimeinisoanesluiaias (Autoregressive
parameter)
e, A3 MITUMUAN(randon shack) W78 ﬂawunaﬁntﬂéauéu
(errars)
z, @9 dwswnﬁéuaeiwuouﬁﬁva?sﬂnaﬁniunieLnuunﬁuas o

]
ANNLIAM
+7 = 0.5911Z + e
L L X *

[ 4 ) ()
a4 ‘. o0 [ o
AIUU ﬂuﬂﬂﬁﬂﬁﬁﬂﬁmﬁﬁﬁﬁﬂﬂﬂﬂaGQ\“Qﬂéﬁ?ﬂ??ﬂﬁﬂﬂﬂ1uﬂﬁﬁﬂﬂ1ﬂ O AUET b

Ao
Z =0,58911 Z
'. t-t

ll' ] ‘ o o ovn' [V ] ‘u.
A0 1AAMENTANTILAD ABINENTINNTENTNEIE LasUINNLANETNTA (N8 12

ANUNBURENY 3oqu15€1uau§ﬁaﬂT?ﬂﬂaﬁu1unieLnuuuﬁuasaéwauﬁa§a
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o ™ & oo do v op o
M3 4.8 Lifsuendivensadnuilieiinng q veelsaaciuly

ﬂ?ﬂlﬂﬂﬂﬂﬁuﬁi
a a { )
INANANTITILATIER Box-Pierce|P-value| MSE MAPE RBAELUN
- ]
Chi-Square
Winter's Additive 25.6 0.181 4 g88.6 a =0.,1,p=0.2,8=0.8
ARC1) 1.7 0.631 |0.008| 98.5 | wilaimigsinna
3
7
64

|'”ﬁﬁﬁ”.

{—BDIPHT --- FEDIP

—— A979
' {
——== ATUEINIW
o ' { o o v ' a ans {
5in 4.8 uﬂﬂﬂﬂﬁﬂﬂ$uﬂﬁﬂ7mlﬂ?ﬂﬂlﬂﬂﬂﬂﬂﬁﬁﬂ?ﬂ 539?3”0“1
.

o l o
wasL3unua ﬂﬂﬂiiﬂﬂaﬂﬂ1uﬂiﬂlﬂuﬂﬁﬁuﬂ7
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2.3 asduluatanans

awnnwitﬂ?ﬂntﬁsu?ﬁnwsuawns&iwuauéﬁqs?ﬁdﬁa 0 vas1sarainluna
1379 WU 3§uﬂﬂnsﬁ%§éﬁuauanﬁwﬁeaaanaadﬂﬂaﬁnLﬁéauiaaﬁqaaa S3vosvend
waslaufiud Tnedoutfiinanean Ao muminnsonoesluioLasdudud L (Ficst
Order Autoregressive model) Taaﬁwnwsuﬂaoiagaﬁaasﬁnﬁé (Qsﬁaauxﬁﬂa1u

A191910 4.9)

Zt = { + ¢tZt_ + e‘
g ¢ A9 AR
o o ‘ w
¢ A9 WIIIILNTNNTON0E 1URIL99 (Autoregressive
paremeter)
e @9 NN99UNIUEN(reandom shock) %39 nawuaawatﬂﬁauéu
b ]

(errors)
z, fa ATiniassvasdauilie Trarefnlunianans o awasa ¢
Z, = 0.4439 + 0.6465 Z__ + e
t -t t

v o K e ° v o a
aAIUN ﬂunﬁiuﬂﬁnimﬂﬁﬁﬂﬂﬂaﬂaGﬂﬁuiuqﬂﬁﬁiiﬂﬁaﬂu1unﬂﬁna14 8 A8 L A9

Z = 0.4499 + 0.6465 Z
) -t

a v { "] ° ° o v s vo v o
Lua1ﬂawue1nsmuﬂuaqnaauﬂuﬁnﬁnwsanﬂwaoaqaau1ﬂawuauqﬂansﬁaaﬂu

lumanansegn sunas
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n‘ o o an ‘0 -1 R o
79N 4.9 lﬂ?ﬂﬁlﬂﬁﬂ?ﬂﬂﬂﬁﬂ?ﬂﬂﬁﬂ?“éﬂ?ﬂ?ﬁﬂﬁ0 1 ﬂﬂﬂT?ﬁﬁOﬂﬂ1uﬂﬁﬁﬂaﬁﬂ

a é
\NANANNTILATIER  |Box-Pierce

P-value| MSE MAPE nagLun
4
Chi-Square
Winter's Additive 18.4 0.559 12 93.7 éﬁ x=0.1,3=0.2,5=0.9
AR(1) 19.9 0.097 |0.037(271.4

wdaing 97nna

8

154

104

— L

' 1
-=== AUEINTN

o ' { o o v |+ a an {
51n 4.9 uaﬂﬂﬂﬁﬂﬂiuﬂﬁﬂimlﬂ?ﬂﬂtﬂﬂﬂﬂﬂﬂﬁﬂiﬂ ﬁ?ﬂ?ﬁﬂaﬂi
|

o ‘ o
WarLaunud o9 15anany luatanans
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2.4 AaRulunnALnle
- o8 F-Y-1 ‘ k-3 oot o -

aﬁnnwsLﬂsautﬂanaanwsuawnsmﬂﬁuuuéﬂaﬂaﬁnwc 1 194 17nAoRulun1A

o 1] r-Y-J ‘n'“ ] -] (7] 1] -' 1] ’. ‘
VARD W12 JEHEINTANEANAIINNNS IR0 919 IANARINLATON UatALaREL s
. . (v o , , . v
LﬂunﬂawuaaWﬂLnaauanqimﬁaanqa 1aunanwa1wuuﬁqsLﬁu1unﬂ7sausu§eqﬂQWﬂna
o v o v v o P’ ¥ o vao {
LuilE e Ao muuunsisuiTenunenglhiunifeaasaiaes TaslddGuesusan

(Q7WSRSL53ﬂ1uﬂﬂ7ﬁ0ﬁ 4.10)

\die X, Ao Avdeune wisdaxasunauiamn
p, Ao Amstm ey
e, A3 mwAMALARAuEN (errar)

S =aX + (1-a)$S
t t -

e o Ao Antlasanuwes s
3 | 4 ]
s, e mdssnnan i e udrdidwuaiowinisens ade
o [ »
Taginfissimunld s_ = x_
=5
LR Y t

o 3 ‘0 -] o0 o
Al aunwsuawnsmawuauéﬁaaTsnﬂanu1unwatnua & AIULIRY t A9

S =0.88 X +0.22 S
S + -1
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\MARANNTILATIER  |Box-Pierce|P-value| MSE | MAPE AL
Chi-Square

Simple moving ave 57.4 0 10.9| 79.34 | N=3
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131

104

)

v.

R :fauﬂ\J%_db\Jﬂﬁﬁgﬁ______JF\j%

7

nil.é's;" T .iééé..r.

" iesD

TT T

AL LEE I e

r
1660 1664

{——XNDIFHT --- FNDIF

—— A1399

' ¢
AUBINTN

o ' { o ™ v a an o
TN 4.10  uaRIANNNTHEINTAL T BN NEunNANRT e AladEnnTUTY
.

l?ﬂﬂuUﬂlOﬂﬂTﬂluuLﬁﬁﬂﬂiﬂLﬂﬂ?ﬂﬁﬂﬂ?ﬁ?ﬂ

« =0.88 Y9917AADAY LUAALRLD




78

2.5 aofuluntAnsivoonifeainile

qwnnwsLﬂ?ﬂuLﬁau%ﬁnwsuawns&iwuauéﬂaaaﬁﬁﬁa 1 wos1samefn]unna
as3ugant aaeiuliowna 3§yﬂwnsﬁﬂ§uuusTﬁuuaaqqnwauaa%utnaé tﬁu%ﬁﬁawuwsn
1515tﬁa¢3§LﬁaQWuqn3§%1ﬁnaaauuw elssnaudaeannistfuiien 3 sunns fe
daunstsuFeulagdiuss  aansdfudwmiuew Tiy wagRumTITIdWIIgANTa

(staast53ﬂ1umwswaﬁ 4.11) Teaindwuude

X‘ = (po + p‘t)sut + e“
e X AD AR @ LDA0 b
o o ‘ L] [ 1)
B AD WITNLRATANTUTUTBAY
o a ¢ v v
B A9 wshataeimTiFunun Tun

SN A9 tasnqena
1

FoladTsunmAn 3 WY AN LABANANT aet

S = aX + (1-a)(S__ +h )
t L LA & LR 8
1
t-L
b, = §(8 -5 _ ) + (1-9)b__,

p—
1}

pX‘ + (1—p)lt_n
s
.
\#9 S, A9 MallTaneAnYes b
b, A9 MUTEAWAND 8

I, A9 MilssuinAIves SN



79

v o {o v o ‘w o )
17531} a”ﬂﬁfuaﬁﬂsmqqu?uEdqQTSﬂﬂaﬂﬂ1uﬂﬁﬂﬂ33uﬂaﬂlﬂﬂﬂl“ua i ALt/

tL+m aa

F =45 + b ml
+ <

t+m t=Lé+m

a o5 a ao {1 o v ‘e
ANT19n 4. 11 lﬂ?ﬂﬂﬁﬂﬂﬂ?ﬂﬂﬂqﬂsmﬂqﬂ 1 ﬂaﬂTsﬂﬂaﬂn1uﬂ1ﬂﬂ3?uaaﬂtaﬂ@iﬁuﬂ

a E-3 ‘ ’ @ -
LNAURNTITILATIER Box-Pierce{P-value| MSE MAPE RUE LU
h {
Chi-Square
Winter's Additive 34.2 0.064 127 258.7 a =0.1,p=0.1,3=1.0
80
70 !
a0 4
50-
404
30.
20 \
0d /
W\J \1uﬁf/ﬂ\\ fjw
0ﬂ*"“HH’HTHTHTHTﬁ::;vaaﬁF=; h;r#hff_\“
ig88 1089 1960

1987 1661

|-——NEDIFHT - .- FNEDIF]
— A1379

' {
---- AWEINT0
& ' ¢ o8 o [T a v as v Tu
gifft 4,11 waneAMITHEINTAL AN NEURNATeT e AaEdFd TR Lux
{
WAEQANTATBITULNGT @=0.1,2=0,1,5=1.0

199 15AADNY L UAANEIUDDNL A8 ILARD



80

2.6 asnuluanala
o o o0 l ] om o
awnnﬁsnﬂsauLnﬂuaﬂnwsuawnsmawuquéﬂaaaanwe 2 vselsanonuiuna
v ¥ o0 ‘ﬂ'ﬁ t o o | n' 1 ﬂ' ‘ ‘
W w11 S8usnsaniAINauINAIAs42 919 9A1ARNNLARDY LasATLAaELYaT L 9un

ﬂ' 4 ‘ ﬂ‘ o an ‘ a ‘ v DI o
aawuaawataaauauqsmﬁaanqa A9 179931NTUAB LIUNUA Tﬂﬂﬂ?“ﬂﬂﬂtﬁuﬁﬂaﬂ A9

-Mununsonnea luiaLasdusuf 1 Wuuligan1a (First Order Seasomal

Autoregressive Model) (A18a8L38AuA9190 4.12)
. _ ]

o= o o ‘ d o8
W8 ¢ _ A uwswutﬂasnﬂnaa1uﬂaLaauuuuqqnﬂa (Seasanal

Autoregressive parameter)
e, @3 MITUMUN (Rendom shock) wiB AIAAAINLARDUAN

(errors) il AR &
Z = 0.48932 + e
1 +“-8 A
o 8 ‘0 B o8 ¥ o5
aAInNU aunwsuﬁﬂnsmqwuaugﬁaaTSﬂﬂanu1unwa1n il AULIRY L A
Z = 0.48932
< +-8

a dw ¢ v { ) f 2 o
(9 1ARNENTRNNLEY  ROIINTEATMENNTR  LHD B AYUNDUMENL 3998

155wuau§ﬁﬁaTsaﬂaﬁu1unwaiﬁaéwauﬁa%o



81

o o Y {o v YN o ]
MT39N 4.12 lﬂ?ﬂulﬂﬂUQENﬁqﬂsmqunuEﬂQﬂQﬁﬂﬁ0 1 ﬂaﬂiiﬂﬂaﬂu1unﬁﬁﬁﬂ

a <
INANANNTILATIER  |Box-Pierce|P-value| MSE | MAPE WaE LA
Chi-Square ;
Winter's Additive| 16,2 | 0.704 | 15 | 67,1 | a =0.1,p=0,1,§=1.0
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\nAlAMTILAT ER  |Box-Pierce|P-value| MSE MAPE RANG LA

Simple moving Aveg| 54 0 11458.4 44,9044 | N= 3

Single Exp. 20.4 0.374 {1110.7 34.6872 | A1 « = 0.83
Double Exp(Brown) 57.7 0,006 (1348.1 42,8276 éﬂ a = 0,35
Double Exp(Holt) 22 0.286 {1197.3 37.0783 | A1 « = 0.8,p=0.1
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3.2 1an7u1un§atﬂuuwﬁuﬂs
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Simple moving Avy 64,7 4] 11.7 52,2677 N= 3
Single Exp. 72.9 0’ 14,0 75.2032 | @1 « = 0.01
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ARANNTILAT 6N |Box-Pierce|P-value| MSE MAPE AL
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Single Exp. 20.5 0.364] 34.7 50,2928 | A1 o = 0.34
Double Exp(Brown)| 19.4 0.431] 39.3 44,8928 | A1 a = 0.22
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tﬂﬂ%ﬁﬂﬂi%tﬁ?ﬁﬂé Box-PiercejP-value]|. MSE MAPE ﬁuﬂﬁtﬁq
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\MARANITILATIEN  |Box-Pierce |P-value| MSE MAPE WINELAR

Simple moving Avg 52.4 1] 792.5 92.1325 N= 3

Single Exp. - 36.4 0.01 681.0{ 77.7904 | @1 a = 0.51
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3.6 lansulunale
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Tnﬂﬁwnﬁsyﬂaeiagaﬁaﬂswnﬁaaa (staautﬁaa1umwswaﬁ 4,18)

Z; = { + ¢"Zt_t + ¢‘Z‘_z + ea
e ¢ A9 AdAen
o o ‘, L] “Uﬂl
% 111 uﬁswutnasnwsnﬂnaﬂ1uﬂ1Laeaunuﬂ 1 ( first order
Autaoregressive parameter)
o ‘ o U\OH'
b A uwswuxnasawsnanasTunaLaoauﬂnn 2 (secand order

Autoregressive paramater)

e, @3 MITUNMLAY (random shack ) %39 AINNAAIA
\AASUdN (errars)
A
= s o ° K »
z,., f8 denfisessesdnuithelsalonaulumald o Avwiam
n -1
E. A ﬂ' L4 » 9 nl
z,., fa dmnfisesssdnuihelsalonsuluneld o awoah
£-2

Z = 0.,4261 + 0.5264Z + 0.32052Z + e
. t-t v-2 t

v 9 ¢ aa ° »
ﬂﬂﬂ“ﬂﬂﬂﬁ?ﬂﬂﬁﬂ?ﬂﬁﬁ?ﬁﬂﬂaﬂﬂGQWuQuQﬁQHT7ﬁ10ﬂﬁuluﬂﬂﬁﬂaﬁ0 & A

a1 bt A9

Z = 0,4261 + 0.52642Z + 0.3205Z
* t—-t v-2
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a v { v v ° 5 o w vo »
lﬂa1ﬂﬂ1ﬂﬁqﬂ7muﬁuﬂﬁ A IUNIMNINITENNIRIFD S Q81QQWu3uEﬁQﬂT7ﬂ

longulumalnfiunads

o o a aa 3 v
Mo 4.18 LiTaumdferidugnsantsueslsalonsuluaala

lﬂﬂﬁﬂﬂﬁ‘l’%tﬂ‘i"\u‘b{ Box-Pierce|P-value{ MSE MAPE mﬂﬂlﬂq

Simple moving Avg| 41.4 0.001 | a7.8 67,0077 | N= 3

Single Exp. 23,3 0.224 | 36.0 67.9196 | A1 a =0.36
Double Exp(Brown)| 21.§ 0.307 | a7.9 58.4358 | A1 a« =0.17
Double Exp(Holt) | 21.4 0.314 | 38.0 58.4411 | A1 @ =0.3,p =0.1
Triple Exp(Brown)| 26.8 0.11 45,2 61.5342 | A1 « =0.20

AR(2) 15. 1 0.234 0.77 1.1688 uﬂaaiagaﬁqaswnﬁz
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4. 1emsEn

4.1 yremednmatising

awnnwﬁtﬂ?auLﬁauﬁﬁnwsuawniﬁiwuauéﬂaaﬁ%dﬂa 1 v99l7Aunanedn
fodisind Wi StuensinsesauanideEssiiaatnL AR wasAnLadeL g
x%uﬁaawnaaﬁntﬂgauﬁugséﬁaaﬁqaﬁa 3§nﬂsﬂ¥qz§ﬂuuuutanéTﬂtuutiﬂa%ﬁawu
adsuasiuned  wiilasandoslTsinaAinaaiines 3 A1 SeLFanIEnTUTY
Gamniand Tl Jeatiaecads  1eeusand Luseiawauantia s sdnaang
o uauéﬂxa%atﬂaét%uﬁnoﬁunawﬂLngauﬁugséuwnniﬁgﬁnﬂsﬂguL§auuuu
Landlili i Saatanuat svasduinadi fna i snten uilTeanmaunTRLnaTRoanIn

F ) a { o ' o o v o
o 590ﬂ7uuﬁmﬂﬁuqsﬁﬂiﬂ07luﬂﬂ 1 &l (ﬂ7qﬂaulaﬂﬂ1uﬂq71ﬂﬂ 4,19) auuun
}

111q Ao

XK = po + ptt + et

o o L3 alo v o

N8 e B A9 AtAeImn Ml Tey

e a9 ﬂanuﬂaﬁﬂtﬂﬁauéu (error)

X a9 amuihelsaunansnmilseing & A1ULaM b
k]

v o (s v o =
ﬂﬁuuauﬂﬁi1unﬁ$wﬂﬁﬂ7mﬁﬁaﬂLﬂﬂ1u9u1ﬂﬂ oaudamMme + 7T A9

AW B, was b el
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ax + (1 - «a)S
< i

€2y

aS + (1 - a)S
t t-1

60 » S

82

= 0.11

+

cal

= 68

2(60) - 68

i - 0511

-0.9888 °

(60 - 68)

v o lo v o o
ﬂﬂuuaﬁﬂ17uﬂ1ﬂ7mﬂﬁuﬁu€ﬂﬁﬂTiﬂﬂﬁﬂﬂBﬂﬂﬂ?ﬂ?Btﬂﬂ g audame + T

F =52 - 0.9888 T

L+T

a o & ao s v v
e 4.18 uiFaudfisnituensdane q woelsamnansdniades ind

\MARANNTILATAER | Box-Pierce|P-value| MSE MAPE WNE LA
Simple moving Average 23.2 0.182 121.2 12.10 iwuautﬂauﬁ1i 3 in9y
Single Exp. 26.5 0.117 | 112.8 | 11.76 | A1 « = 0.3t
Double Exp. (Brown) 24,5 0.178 | 106.7 | 11.28 | A1 « = 0.11
Double Exp. (Holt) 24,9 0,165 | 102.7 | 11.12 | A1 « = 0.1 , p = 0.3
Triple Exp. (Brown) 23.4 0.219 109.2 11.39 dﬁ a = 0,08
ARIMA (0,1,1) 13,2 0.507 | 105.4 | 11.56
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a =0.11 19917AMansanMIlTs L nd
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4.2 uqans§n1un§atnuuuﬂuﬂs

awnnﬂsLﬂ?ﬁutﬁsu%%nwsuaﬁﬂi&iﬁﬂﬁﬂéﬂaaaﬁﬁwe 1 voslsAuanstnly
NT3LMUANIUAT T 3§uﬂwn$£ﬁ§dwtagauauanﬁwﬁoaaenaedwﬁaﬁaLagauﬁaaﬁgﬂ
7o STwssvsnduasiauiud Tnefouunfiinunsay @ Muvumsnanesluiisedy
a1 Tﬂﬂﬁﬁﬂﬁiﬂ?ﬁdﬁEaéaiﬁﬂaﬁﬁaanﬁiwﬁéwunndﬁausn (First Order
Qytovegressiva with First Difference madel ) (Q$1§38L53ﬂ1uﬂﬂ$ﬁoﬁ

4,20)

A = ¢+ ¢ 2 + @
L L =-4% +
8 ¢ A9 ArAen
o o l ’ v » v n‘
¢ 49 WITANLADINNTOANDE L UALOISUAUN 1 (First arder

Autoregressive parameter)

e, @0 M1ITUNGN (rendom shack ) ¥I3 AIWAAIA
LAROUAN (errars)
*
zh-l. ﬁa xf- - x'--l
x, Ao Snuithelsanamednlungsimamiues @ awa
I = -0.7317Z_ +e
t K -t <

v
v oY é o
Adnudan1TUeINTafn Z‘ (]
Z = -0.73172
L3 -1

o s ‘0 L2 ﬂ'
ﬂauuaunwsuswnsmawuuuéﬂasTsﬁuwanuﬂnTunzeLnuuﬁwuﬁs & ALIAT b

A9

p 4 = X -0.7317Z
vt t-1
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a a {
LNALANNTILATIEY Box-Pierce

P-value MSE MAPE :ﬁﬂﬁﬂlﬁq
Simple moving Avg| 21 0.277 74,1 156.5817 N=
Single Exp. 14.5 0.753 | 62.5 65,2226 | A1 a =0,02
Double Exp(Brown) 14.6 0.746 62.1 93.6630 | A1 « =0.01
Double Exp(Holt) 14,8 0.734 “68.1 138.6092 éﬁ =0.1,p =0.1
Triple Exp(Brown) i5.6 0.681 72.5 174,5718 éﬁ =0.08
ARIMA(1,1,0) 8.7 0.781 58.64 énuqm1ﬁ15

[ 3TETAN

- -~ FBTE

— A1359
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---- AUENTW

S f { (o o v '+ o v aa {
51N 4.20 waaIANNTHEINTALUTALLNEUNYANST S Ad82TuINT
1

¢ v
uaznquﬁua ﬂDGT?ﬂUWﬂﬂsﬁﬂquﬂiﬂlﬂﬂuﬁﬂuﬂi
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4.3 amssnluaiAnan g

awnnwsnﬂ%ﬂutﬁau%%nﬂsuswnséiﬂunuéﬂaa%ﬁdao 0 1a415Atnanednly
ANANATS WA 3§uﬂwnsi§§dwLagsuauanﬁﬂﬁoaaeuaedqﬂawﬂtﬂéauﬁasﬁqa A9
S3vesvenduasiawiug Tasfouuufinunsay B0 sourumnanosluiaiasduiud 1
(First Order Autoregressive madel) Taaﬁwnwsuﬂaeiagaﬁaaswnﬁaae {]
rgasiSenlumaned 4,20 ﬁouﬁiﬁéwtagﬂtﬂaét1u£ﬁ1ﬁunawaLﬂﬁauﬁuqsias1ﬁ
1ﬁéw%ﬁasﬁ5ﬂ uﬁﬁﬁdﬁ1n5tﬁﬂeﬁndﬁﬁﬁaﬂﬁqﬂ dotudetFonl fuunilunnavensd

Zt = § + q).,‘Zt_t + e,
s ¢ A At
o, @9 wifiimednisonneelufiies (Autoregressive
parameter)
e, AD nwssunauéu (random shock ) %38 AJINAANN
Laﬁauéu (errars)
z,, fo dﬁiﬂﬂﬁaa0%3aiwuauéﬂasTiﬁuwans§n1uawanaﬁa

& ANLIAM -1

Z = 3.5730 + 0.1129 Z + e
- t-1 t

v & { - ° v
ﬂauuaunwsuﬂwnsmaﬁswnnaaeﬂaaawuquéﬁasTsnuwansanTunﬁﬂnaﬁa o

AUL237 t AD

Z = 3.5730 + 0.1128 Z
t -1

a o v { v v e ° o w o~ vo v
Lua1ﬂﬁﬁuﬂﬁn7mu1uaﬁ ﬂa0uﬁuﬂﬂ1nﬁiﬂﬂﬂﬂaﬂaaeﬂeﬂu1ﬂﬂﬁu7ugﬁ7ﬂ15ﬁ

uanean lunanan shunas e



102

o o & oo {1 [
fA1919n 4,21 lﬂ?ﬂﬂlﬂﬂﬂ?ﬁuﬂqﬂTWﬂﬁﬂ 1 ﬂﬂﬁT?ﬂﬂﬁﬂﬂ“ﬂﬂ1uﬂqﬂﬂ310

a a {
INAUANITILATIBN Box-Pierce|P-value MSE MAPE RYE LUN
“ LY
Simple maving Avy 21.3 0.263 3898.0 38,6760 N= 3
Single Exp. 7.1 0.994 | 298.3 44,4511 | A7 a =0.06
Double Exp(Brown) 8.6 0.98 317.9 26,9638 éﬁ a =0.07
Double Exp(Holt) 7.3 0.993 312.1 25,3932 éq a =0.14p =0.1
Triple Exp(Brown) 6.5 0.99%6 436.8 51.6681 ﬁﬂ a =0.16
AR(1) 14,3 0.352 1.54 34,198 uﬂaaiauaﬁaaiwnﬁz
°
maT
125
i
100+ !’
|
754 i
I
I: i
50 |
|
IR !]
bl I Y SRy .
-~ -'-’--\: 't"‘ql'- ;"- - -‘"-‘.- .!': -.":'- a— -:"\- S -—R-\f_;.‘" :’h;- = oo - - eas
O e T
1887 1988 5 1980
[——CTETAN --- FCTE|
S—LVF
R {
=== AUE NN

o ) { & o v I a v oo {
Tin 4.21 LAAIAINITUEINTAL YTEL I NBUNUANITS AEITUINT
1

a ¢ v
KAg LI3UNUs ﬂadiiﬂﬂﬂﬂﬂﬂﬂﬂiuﬂﬁﬂﬂaﬁﬂ
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4.4 yansdnlusiainiio

awnnwsLﬂ?ﬂutﬁﬂu%ﬁnwsuﬂwns&iwuauéﬂaa%%dﬁ« 1 va3lsAmanednly
VALNED WITY SEMEINTETRAT L ARENAIININA 90910 9AAAIALAGEY LALANLAAE
tﬁaétﬁuﬁaaﬁnaaﬁaLﬂgauﬁuqsﬁﬁaﬂﬁqn fo S3weuenduasiaufivd Taqiouuuﬁ
LRUBANAD FALNN1T0An0s AL 09SUAR | (First Order Autoregressive

model ) Tﬂﬂﬁﬂnwsuﬂaoiagaﬁvsswnﬁaae (staautﬁaaiunwsﬂcﬁ 4.22)

Z =4{+ ¢ 2 + e
* _ t e +

o ¢ Ao awasdi
a 'y { v
o, A9 w9 ineTnnInanes luiia (Autaregressive
parameter)
e, A2 MITUMUAY (random shack ) %39 AIWAATR
\AdBuAY (errars)
A
o 3 Dl 9 » od R o
z,_, A8 dinfisasvesdnuihalsanansinluma i

@ ANULIATT b-1

Z = 1,9677 + 0.5876 Z + e
+ w1 t

L4 l’l ‘ ¥ ﬂl 4 o o8
ﬂG“uﬂﬂﬂﬁiﬂﬂﬁﬂﬁmﬁﬁiﬂﬂﬂﬂﬂﬂﬂﬂGﬂﬁuﬁuQﬁQHTSQUﬁﬁﬂ89ﬂ1“ﬂ1ﬂtﬁua 1)

ANILIAT & AB

Z = 1.9677 + 0.5876 Z
v t-t

- » { v M ° ° e w o vo v
e ladqugnsaunuan aaauwnwnﬁnwisnnwaeaaoqoau1aa1uauqﬂzaTsa

anssn lunna L nienunas g



104

ﬂ' - o an “ 13 o
MIIn 4.22 iFsnierdtuanTiang q vaelsAuansinlunnainie

AiAnNg3iAT1ed  |Box-Pierce|P-value| MSE MAPE B LA

Simple moving Aveg 49,1 0 46.7. 33,2965 N= 3

single Exp. 34.9 0.014| 40.3 33.0755 | A1 « =0.20
Double Exp(Brown)| 33.2 0.023] 46.2 33.2797 | A1 « = 0.21
Double Exp(Holt) | 30.5 0.046| 45.4 |- 32,4060 | A1 & = 0.5,p=0.1
Triple Exp(Brown) 258 0.161 53.2 31.7089 éﬁ a = 0.22
ARC1) 16.7 0.213| 0.51| 29,1657 uﬂaaiagaﬁuﬂiﬂnﬁz

34 e S R aR s s SCEELRS TR R
ipEy igea i 1m0 1591
__WTETAN -_. FNTE
1] o
— 1979
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=== aATUug NI

o ' { o o v 1+ o v oo 1
7ﬂﬂ 4,22 uaﬂaﬂﬁﬂﬁiwﬂﬁﬂimlﬂ?ﬂutﬂﬂnﬂuﬂﬁﬂio R IDIY
|

o ( - o
WaELAuNNE 199 15AANEEN luanALRTe
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4.5 yremesn luananeiueentdasinlle

aﬁnnwstﬂ?ﬁutﬁsu?ﬁnwsuawnsiiﬁuauQﬂaaﬁﬁdwq 1 19315Auansgniy
mensSusentdaainie wuin FARauINAEsassAtAANALASOL LasATLaE LT
L%uﬁﬂaﬁuaawﬂLaﬁéuﬁuqséiaﬂﬁgﬂﬁa Sans1su Sannuniong To uni Seand et den

¥a3us il (@3gasLEalumiann 4.23) delwiumAlld &

\§9 5 A9 Arastiin Wi Tmy
e, A9 A1wARALAGINGY (errar)

x, f8 dnaudhelsmnansinlunansTusenidsaunie o auiaan ¢
‘ \d L3 ﬂ' o
aums lumswensaindainaluomen o auaath & + 1 Ag

F =a =8

t+ 1 t t

ax + (1 - a«)S
L t=-1

(0,t4)x + (1 - 0,14)8
t -t

(0.14)x  + (0.86)S
t -t

Tos o, (dudilssunnyas s,

v 5 o v " o -
fanu aunﬁ71unﬁ7uaﬂnsmaﬁuauqﬂasTunwnnasuaantaaoLuua G A

IAM b + 1 A

F = (0.14)x  + (0,.86)S
t t—-¢

L+

(318 x_ @o 5wu3u§ﬂaaT7auwnuuﬁnTunﬁﬂmeﬁuaanLaaoLuﬁa o

ATNLIAM
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[ 4
0 ‘ﬁﬁﬂﬁ@ﬂﬁ?ﬂﬁlﬁk?ﬂﬂuuﬂtBﬂﬂTﬂtuﬂtﬁﬂﬂﬁiﬂlﬂﬂﬁ

& ANLIAM b-t

o ‘ é
A3 AMENTA O ATULIRY bHE

ﬂ' ﬂ.. o (-3 4 ‘l «° 4 o aa
A13190_4.23 LifTauingulsuE nIaNn 1 ﬂﬂGT?HHWﬂﬂBEﬂ1ﬂﬂWﬁﬂ8QﬂﬂﬂﬂLﬂﬂﬁlﬂﬂﬂ

Lﬂﬂiﬂﬂﬁ?%&ﬂ?ﬁué Box-Pierce|P-value| MSE MAPE ﬂuﬁﬂlﬂq
Simple moving Average 29.5 0.043 62.1 26.29 5ﬁuﬁulﬂﬂﬂﬁ16 3 nay
Single Exp. 15.5 0.689 | 49.1 | 23.66 | A1 « = 0.14
Double Exp. (Brown) 14,2 0.771 52.3 20.31 éﬂ a = 0.09
Double Exp. (Holt) 12.5 0.8868 52.0 20.63 | @1 a = 0.1 « B = 0.1
Triple Exp. (Brown) 13.5 0.812 | §6.3 | 24,77 | @1 a = 0.09
AR(1) 16.1 0.242 | 54,7 26,52
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4.6 yemsan lumala

aﬁﬂﬂﬁ?tﬂ?autﬁau%ﬁnﬂsuaﬁnsiiwuauéﬂae%ﬁdwa 9 vaslsAuansdn
Tumald Wi SwenTdiEAuAIINIA 90 0AIARNALAAOY  LABANLAAEL DY
L%uéﬂawuaawatﬂgauﬁugsﬁﬁasﬁgaﬁa San7iu Senuunona o Srand e de

Taald38u09u517% (qswaautaaﬂiunwsﬁen 4.24) @aunauunisle @o

- a . e © v » a
dis  x, Ao dwuihelsemamednlunald @ awoani ¢
p, AD AAshnn WL Tey

e, A9 A1wARALAGONAY (errar)

‘ 4 L4 ﬂ' o
ﬂﬂﬂﬁ?%ﬂﬁﬁ?ﬂﬂﬁﬁ?ﬂﬂﬁﬂﬂtﬂﬂ1u0uﬁﬂﬂ oAEaMmtt + 1 A9

F a =8§

t+t = t +

i

ax + (1 - a)S
t LA 8

(0.22)x + (1 - 0.22)S
t t—1

(0.22)x + (0.78)S
t -t

Tos o 1fudndssunaes
v 5 {o v 61» o -
fann auﬂws1uﬂﬁsuawnsmawuauqﬂ191unWﬁ o6 AMEM L + 1 aD

F = (0.22)x + (0.78)S
L+t + -1
(29 X A9 51uauéﬁasTsauwaﬂs§n1unwﬂ1ﬁ 8 AR b
S A3 @1199nTin M Tavuuutong T uut aaas s den
G ANULIAM -1

' {
F A3 AUEINTA O ATULIRY b1
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l’l Lot o oo "' v
1319 4.24 LifTaunennguEInINang | ﬁaﬂT?ﬂﬂﬁﬂﬂsﬂﬂ1uﬂﬁﬂ1a

MARANS3LATIER  |Box-Pierce|P-value| MSE | MAPE vangnn
Simple moving Average| 35.7 | 0.008 | 33.2 35.68 | 4ruouinaaild @ inay
Single Exp. 21,1 0.330 | 27.1 | 33.20 | A1 « = 0.22
Double Exp. (Brown) 21.3 0.315 29,3 | 33.22 | @1 a = 0.16
Double Exp. (Holt) 21.5 g.311 29.3 33.01 At a = 0.3 4 8 =0.1
Triple Exp. (Brown) 19.7 0.410 32.5 33.43 Al a = 0,16
ARMA(1,1) 10.7 0.557 | 26.0 | 31.48

‘__STETA¥ -_.- FSTE|

' A
—— AN3974
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- AUEINTN

o ' { (& o v ' a ¥y oo v
Tﬂﬂ 4,24 uﬂﬂﬂﬂﬂﬂﬁ7uﬂqﬂ7mlﬂ?ﬂﬂlﬂﬂﬂﬂUﬂWQTﬂ ﬂ?ﬂ?ﬁﬂﬁ?ﬂ?ﬂ
1

LTﬂﬂuﬂﬂlaﬂﬂTﬂluuLﬁﬂﬂﬂiﬂlﬂﬂ?ﬂﬂﬂﬂiﬁﬁu a =0.22

199 19AuamEdn luana la
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5. [1ala
.4
5. 1 Tyalonslssina
) o oo {o » aos ) as o
anm3tiFamfeariinmenaadunuiheiidne 4 veelsmldaTans
Y doio a s w V a a a ao
drsinauydn Sfusnnsanifien LaderauIndiss syasAtranLadsutiosiian As 3%
{ a ¢ v ~ ) v v v v o
19suBnTuas 3uRud lnaduuufiinansasfe  MLLuNNTAANGE LuinLa9duaIn 1

(First Order Autoregressive model) (ﬂ?ﬁﬂa8L53ﬂ1unﬁ$ﬁeﬁ 4,25)
. .

I, =6+ 2  te
dia ¢ 7o Aaef
o,  fe wislinesnisannaaluiiios (Autoregressive
parameter)
e, A3 MITUNURN (rendom shock ) WD AINWAAA
Lﬂgﬂuéu (erraors)
Z_, @9 51u1u§ﬂaaT$aTﬂ§TaﬁaﬂsuLnﬁ B AULAT b1

7 = 0.5180 + 0.5460 Z  + e
L A LA A +

ol (o ae & -

ﬂauuaunﬂﬁwawnsmawuauqﬂaﬂTiﬂTﬂaTanaﬂssLnﬁ G A8 & @D

Z = 0.5180 + 0.5460 Z
% L
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a o o  aa {1 W
M99 4.25 LiFeumdierituainaaans q vaslsalialanalising

o ' { o o v ' a ao {
7ﬂﬂ 4,25 uaﬂﬂﬂqﬂﬁquﬁqﬂsmlﬂiﬂﬁlﬂﬂﬁﬂﬂﬂﬁaiﬂ 533?3“0“%
1

uaeL3ufud 19913a 118 lanlTsina

o F-1 (
INANANNTILASIER  |Box-Pierce|P-value| MSE MAPE RUNELARN
. |
Simple moving Avg 10.7 0.805 1.2 43,8095 N= 3
Single Exp. 12,5 0.864 “1.1 24,6363 éﬁ a = 0.29
Double Exp(Brown) 10.6 0,938 1.1 36,7952 dﬁ a =0.23
Double Exp(Holt) 11G6.5 0.94 1.1 37.9674 éﬁ a =0,4,p =0.1
Triple Exp(Brown) 11.6 0.901 1.3 36,7081 | A1 a =0,22
ARC1) 14.4 0.788 | 1.0 | aumlale
LE
|
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i i H
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5.2 TiaTalung sumamauas
o8 o an ‘ L] v oo -3
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Double Exp{(Brown) 20.8 0.347 g.1 8.8432 éﬁ a =0.12
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Simple moving Avg 18.2 0.649 0.2 83.3333 N= 3

Single Exp. 24,5 0.178 | 0.2 8.0161 A1 = 0.19

Double Exp{(Brown) 19.4 0.433 g.2 15,0842 ﬁﬂ a = 0,23
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THE MAIN MENU

Forécast Plus is devided-into four cdmponents. The main

menu selection looks like this

t.

2.

4.

5.

Data Management
Exploratory Package-
Faorecasting Analysis
Batch Mode

End the Prosgranm

which ?

a ' ' v a { o aw : v
lQBRQQ“ﬂﬁGqﬂQEﬂqﬁuuﬂlﬂﬂﬂﬁ?uﬁﬂﬂiﬂ?uﬂ?ﬂ“ﬂﬂﬂﬂﬁ? wafe

' v v (v va ¢ ¥ {
<emter> 1fu dosnsadnsluatons Tifaniiay 1 center>  fosmauainTd

v 1wn { ﬂ v a { & ¥ a
ﬂaga RUNHLAY 3 <enter> (HUNY UIFBUNULIY S lﬂﬂﬂﬂﬁﬂﬂ?lﬂﬂiiTﬂiﬂﬂ?N

FORECAST PLUS uaene <enter>

1. Data Management

Tﬂ?“ﬂ?ﬁéﬂﬂé?uuﬁﬂﬂaﬂTﬂ?uﬂiN FORECAST PLUS @@ Data

»o o (7] o ll} 1] o [ 1)
Management 1nawu7uaﬂtn7au1ﬂauaqa Issnoudialdsunsugos 8 ldsunsunny

v . a v a v o &
aaELay 1 69 9 1eﬂsﬁn91uqa JWolaiRoniay 1 lu Main Menu u@7 fell
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Data file name $(NONE)

¥%% Date Mansdgement Menu #¥¥¥

t. Enter new dats

2. Edit an existing data file
3. Edit an existing labels file
4. Print a data file

5. Transform a data file

6. Tradinyg day sdjustment

7. Restructure/merge data files
8., Read/Write DIF format files
8., Change pesrameter tahle
10, Batch editer

11, Return to main menu

which 7?7

LRantamnnntmun 1TunsanAe9nns wa2 <enter> YU ABINNT
v iv N v ] va ¢ v ™ o
aﬁﬁa1ﬂauaga1wu1unntau 1 <emter> f39N1T LANNMNANINUN9DWIOLATES
a { v N o ¢ o v a { n'ilv
3 AnALaY 9 (HaW  CON LW I¥NALAAIDDNNN93D  WABNANM PRN (W0 I%
& o { v v a w
NADDMMNILATOINNY WAIINNALAY 9 WA ne 11 WA7 <enter> LDANDI

msnaulih Mein Menu (Hoidenlml «Hudu

2. Exploratory Package
Lﬁuﬁauﬁ1iﬁﬁﬂ%un1$§awﬁmwﬁnumsiaga WNONALAY 2 4 Main

Menu asﬂswnﬂnﬁwaaﬁaannasﬁan 7 N9 @9
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2.
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¥#%% Exploratory Package #¥¥

Time Plot

4253HT Robust Smoothing

Box Plot (trend/cycle variation)
Aggregate Box Plot (seasonal va;iation)
Spread vs Level Plot

Autacorrelation Function

Return toc Main Menu

Which ?

autdsenauare lilsunsades 7 Tdsunsy tﬁaﬁaan1iqﬁnumunws

Lﬂﬁau1wauaoiaga1ﬁnauuwgLau 1 5wﬁaanwﬁﬂﬁnumaﬂawuuﬂsﬂsauuaaiaga1ﬁ
L |

ﬁu
NNLaY 5 LUuaY

3. Forecasting Anslysis

ﬂnu’ a {y { v v v
1 uﬂiuﬂ1i1uﬂﬁ71tﬂ?ﬂuﬁvaqauasuﬂﬂﬂim ﬂﬂﬁﬂﬂﬂ1ﬂﬂ$3ﬂﬂaﬂﬁmﬁ

v o & & ooo I3 v a0 v
ﬁagauiz naulif Mein Menu (WBLRONIEALATILRIDNR NTIFFBUAILUIN LY
A ¢

a é o e
(NI LATILRNANIEIE Box-Jenkins) WALMEINIAAN  FORECAST PLUS 98117

a1 1ud7u  Forecasting Analysis LNONAWNIELAY 3 1% Main Menu wi1999s

ana ¢ ' v a v &
ﬂ?ﬁﬂﬂ?ﬂ?lﬂ713ﬁﬂauﬂUWﬁﬂq Tﬁlﬂaﬂﬂﬂu
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¥¥% Forecasting Analysis ¥kk

1. Simple Moving Average (unweighted)
2. Single Exponential Smoo;hing

3. Double Expanential Smoothing

4. Holt's Two-Parameter Smcothing

S. Harvisonfs Harmonic Smoothing

6. Brown's Quadratic Exponential Smoothing
7. Wi;teb‘s Seasonal Smoothing

8. Robust Decompasition

9. Census X-11 Decomposition
10. Regression Trend Analysis
11, Multiple Regression Analysis
12, Generalized Adaptive Filtering
13. Box-Jenkins Analysis

14. Return to Main Menu

Which ?

o ¢
nMTiaTanidatioua (Deta File Management)
 J

Lﬁaiaanwsa§1o1ﬂ5iaga1nﬁ1ﬁnnLau 1 lu Main Menu @7 na
Center> UALNALAY ! 1% Data Menagement Menu A@lUunsy Enter new
data WAINM <enter>

Tu rorecasT pLus HlUsunsu data entry @osldsunsauen
anf A WTunTanGeanls (s inglevariable) uasnsamansiouls

" v 2 vw &
(multiple variable) n13imsanivatons nlaned
k]



149

1.m3nnge W4

. \§0159n  Enter mew dsta Ttsunsuasande data file ARge
nw7x§u5ﬁ1é§a1ﬂ5ﬁﬁaéu57 RUIBAIINI ﬁaenwstﬁuiagadaaﬁniagaﬁwunﬁa
qﬂﬁwanac1ﬂ55u i iusoludlnindasnsadtouns e Ll directory LAFasas
it fasmsatolidlmimdals (Hansudn 14 iaTosssIidmuntolud Seldla
BatanuTuasiaay uinaeliiiu 8 505nvs§t§saﬁﬂdpﬁu {afset U990 was
ANUAIEIN¥TUANY drive B YU B:filename ¥ANEAZININ uduﬁt5u1déiagaﬁ
9glu drive B uahliffiy drive wirdolvala q Tdsunsuasinfulidinga
drive ?;ﬁ'mus\‘lu parameter tahle

708191 1% a%weiﬂéiagaéa TUBER. FC 1ﬁtﬁu131uuduﬁaé1u

drive B asidusel

B:TUBER.FC

z.nnsaiﬂe1ﬂéia!a1wi
1% ForECAST PLUS udae1ﬂ5iﬂ§aae§1ﬁ 2 Tua Tas Tuduiie
uisgiaga 5n1ﬂ5n§ou71§iaﬁﬁnun1unﬁs label (labeling information)
viu adeliddo sTusER.FC (AFasasataoluade sTuBER. LBL TduSaufude
%9 STUBER.LBL $§0 label file '
ﬁaaéﬁa1ﬂﬁiaga§a STUBER.FC |4 drive B % label file
%0 BISTUBER.LBL &% information fifulily .LBL file & asilInguuas
Twdwmun A9 Sunuwioutls, viaves tesel (i w Ju udow D, FiGudu i
tabel (Hudy, Ardsiamioedy (ISR O, FwNAFaLRTENINg label
a0 anlRt B9 I7 2 Sandeinafn (ﬂﬁaéﬁaﬁuﬁdﬁﬁetnnﬁdw>. label \iuiu
swaiafuinla tin Tu ot 18 12 Gy Swnuadeinauiivtuiionas 1 an

 Fudu
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azﬂuaﬁﬂsﬂnguuuﬁwaa 1unﬂ7a§ﬁoiaqaﬁai
t. e t <enter> 1“ Main Menu Liﬁé Data Management Menu
2., @ 1 <enter> 1“ Date Management Menu ﬂiﬁé Enter New
: Data ‘

3. f2UANANAAN9Y U Dets Entry fed

#%¥ DATA ENTRY %%

What data file would you like to add ta ? B$TUBER.FC
The data file B:TUBER.FC does not exist.

Do you want to create it (Y/N) ?

v v M s & {
%noy Y <enter> ﬁuwaaauﬂiﬁnguaﬂawuma1ﬂu Tﬂﬂaauanawqa

v ov v oW 4
lﬁuﬂaﬂiﬁuﬂﬂaﬂﬂﬁ71ﬁtﬂﬁ1ﬂ1u1ﬂai0£a
¥¥% Labels File Creation ¥kk

Creating lahbels file B¢TUBER.LBL:

Number of variables ! 1
Type aof labeling year
Starting lebel 1987
Starting chservation ¢ 1
Number of ohservations between each label 12
Increment of the labels 1
<enter>

Press ENTER to accept ¢ <enter>
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[} o
4,38 <enter> uﬁ% auﬂiwngniwaanou
¥%% Lahels File Creation ¥k
Variable 1 label ¢ TUBER <{enter>

Press ENTER to asccept {enter>

HAUTON19NWINADINNTANMY Ao TUBER UAINA enter auﬂswnguiw

v &
9494
Record 1 ¢ 1887(1) > 1936 < ﬂuuiaﬂaWQﬂ 1 <enter>
[
a {vw v o
Record 2 ¢ 1987¢(2) > 1627 < Uit uaNM 2 <enter>
" .
o (' “
Record 60: 1991(12) > 1188 < Nﬂﬂﬁaﬂﬂﬂﬁaﬂﬁﬁﬂ CESC>
M Y

v aa dv u » v
1Wﬂﬂ ESC lﬂﬂﬂuuﬂa%ﬂﬂﬁaﬂﬂqﬂua?

5.qeﬂ71ngnﬁﬁaaﬁai
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-—-=-> ESCAPE EXIT

Do you want to ¢
1. Save the data on disk
2. Re-enter the entry/edit made

3. Exit without saving the changes
Which ?
° BI » v ] [
1ﬂﬂﬂlﬂﬂ 1 {W9NBINNT save vaqaae1uuuu disk @3 <enter>
v
6. auﬂsﬁnguanawu

Current data file name = B:TUBER.FC
Enter the new name for data file or

Just press <enter)> to save the existing name:B:TUBER.FC

---> Returning to Data Management Menu

v a dw d w va
na enter Tagluasiiutonrula q Tisunsuasiiudasaldn

o o a g w { o n'_ R
B:TUBER.FC laadniudn Aotfivtasalilulda §o TuBER.FC % disk drive B
1

a v dw d v o v o
7. tuaﬂ71@1ﬂanagatasauaa vA5099snau i Deta Management
v y, oyl a
Menu ¥NALAY 11 1% Menu WW@? <enter> lUsunsnaenavlifl Main Menu He
o2 ] L} o o o ( o
Wifonaalian qsnsiasnuwauetona (nALa12) #593s3 AT ENa (NALRI3) w309
k]

88n3N FORECAST PLUS (naLAuS) uﬁ?ﬂﬂ {enter>
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‘e o
3.nwiuﬁ1i1ﬂaﬂa§ana§1qéanﬂiunsu FORECAST PLUS

& w {v ' a w »
Luanaenwsuﬁ1u1ﬂauaga LU N178U08N MTLHATINA MTunl1te
u'n n' ' N a' ° » ' iw
wafign i record #19 q n1TAAUABMS LinTeua frldLansdiuinatesliate
1 Q') ] » [ v '3 9 v v 4
LY Tuaﬁuwsnuninﬁagassnaﬁo record 1§l aa snTunTnisua ADI 14

editor 1794 (%% SPSS #39 CW

» » o Uuﬂ”
ﬂ17uﬁ1ﬂﬂ8§ﬂﬂ?ﬂ FORECAST PLUS ﬂﬂ1ﬂﬂgu

1. a1 1u Main Menu <enter> Lﬁatiﬂﬁ Data Management
. |
2. ig 2 <enter> 1u Data Management Menu Lﬁa Edit an
existing data file

¥k Data Editor ¥k
What data file would you like to edit ?
Inanfdoludfmasnautly @9 BiTUBER.FC <enter>
3.asﬂ7ﬁngia§aﬁaanﬁuﬁo§

Record 1 t 1988(1) >1938<

Record 2 1988(2) >1627<

Record 87 ¢ 1992(9) >1621<

Record 58 ¢ 1992(10) >1739¢<
Record 59 ¢ 1992(11) >1444<
Record 60 ¢ 1982(12) >1158<
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Yy v v Ilﬂl ”ﬂ' lﬂlﬂ lﬂ'
4. aRasMTaNTaNRIN 60 %1804 cursor ldogfenunien
]
9901981 UAINA Back space W39 Delete RUNALAISNHI
¥ v O‘U Uﬂ' vﬂl lﬂlo 'BI
5. MAgINTLRNTRARIMN  61-65 %1391 cursor 1ﬂagnn1uwuon
ﬂl A‘D-ﬂ L7
A2901T LU wasanitoxafias 3T
ﬂ' ﬂﬂlv o » » » ﬂl v v
6-tuaaansaxuuvaqanﬁsusaﬂuauWWnﬂ Esc (W9 save faun uaswin

ﬂun‘n’
VI LUUNIY

--=--> ESCAPE NEXT
Do you want to ¢
1. Save the data on disk
2+ Re-enter the entry/edit made

3., Exit without saving the changes
which ?

»
M 1 <enter> auﬂiwngﬂaﬂawuﬁau
Current date file name = B:TUBER.FC
Enter the name for the data file

-or- Just press <enter> to use the existing name

° v va d {v

7. nq <enter> TﬂsunsuqsnwaquﬂaanTuun1unﬁsLnu1ﬂana§a

s . ] S a da gy ¥ v a
TUBER.FC 1 disk drive B wJassneioluanunlolnafila udr <enter> %o

‘e @ o .
1uuuuautnu13n disk drive B
- v 4 v v Ao
8,139 save uaﬁanuETuuaa Tisunsyasnaulin peta Management

Menu 1ﬁnﬂtaﬂ 11 <enter> Lﬁan5n1ﬂﬁ Main Menu
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™ é o ' .
a. n11175ﬁ1ﬂaiagana§1aTaaTﬂsunsa SPSS/PC  Uas CN (11an15

avlulidsunsy FORECAST PLUS

‘ n' o » o
idravansna19lulusunsy  ForecasT pLus 1Juld 2 wuy @e
)
I'4 ~ : v ' v - { :
Tlatonahadnenralisunsy FORECAST PLUS  14nanIuan usatﬁu1ﬂaia§aﬁ
1
aframalisunTaduqunld drladeu

1. NAILAY 1t <enterd 1“ Main Menu Lﬁatiﬁé Data Management

Menu

2. NAtas 1 <enterd> 1u Data Management. Menu Lﬁaliﬁé Data
L

Entry

%%k DATA ENTRY #x¥
Vhat data file would you like to add to ?

Clvn t'a'\ln'a:v a av o u '
RUINWYD ﬂaﬂasqQQWﬂTﬂsuﬂTNauﬂﬂaﬂﬂqsl?ﬂﬂuﬁ1ﬁ 1%% B:TETAN.SK

o i K
center> Hun17idenluads TETAN.SK foslu disk drive B
» »
3. uuwaaauﬂswnguaﬂaﬁu
%%% DATA ENTRY #%%

What data file would you like to add to ? BsTETAN,.SK
The tables file B$TETAN,LBL does not exist.

Doyou went to create it (Y/N) ?

a ¢
Wi Y <enter>
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1 4
4.ﬂ7ﬂngiaﬂaﬁuﬂeu

¥%% Labels File Creation ¥¥#¥

Creating labels file B$TETAN.LBL

Number of variables 1
Type of label YEAR
Starting labels t 1987
Starting observation 1 1
Number of observation between each label 12
Increment, of the labels .1

{enter>

Press Enter to sccept {enter>

o ‘ ‘ L7 1 ‘ v
WiW label 1ﬂa ﬂﬁﬂﬂ?@ﬂﬁﬂﬂﬂﬁﬂﬂ?ﬂéﬂ wWR7 <enter>
v v 4 d'
5, ﬂuﬁaaasﬂsﬁnguaﬁawuﬂa1ﬂu
#%% Labels File Creation #¥&¥

varisble 1 label

ot e e wo v e
HaNTanILITAND IS AnM a1u$u1ﬂanaqa TETAN.SK |unuf2

uil5A9 NUMBER <enter>
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v »
6. ﬂswngnaﬂaﬁunuwﬂa
¥k¥ Labels File Creation ¥¥¥

variable 1 1sbel t NUMBER {entar>

Press ENTER ta ;ccept H <enter>

5
2
o

» » [ 7]
7. ﬂswngﬂaganuwaa ol -

Record 1 ¢ 1 >130<

Record 2 ¢ 2 >136¢<

Record 100 ¢ 100 >141<

8. NIl Esc LW9 save iagaﬁt?anuw1i1u7ﬂsunsu FORECAST PLUS

v »
nuwaaasﬂswngvaaaﬂn
----> ESCAPE EXIT

Do you want to @
1. Save the data on disk
2. Re-enter the entry/edit mode
3. Exit without saving the changes
Which ?

im | <enter>
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J [ 4 3
9. ﬂ#ﬂiﬂﬁﬁﬂulﬂﬂﬂuﬂﬂaﬂﬁu AU

current data file name B:TETAN.FC

Enter Lhe new name far the data file

-ar- Just press <enber)> to use the existing name tB1TETAN.FC
-==> Returning to Data Management Menu

iR <enter> LA393 save YONAY® TETAN.FC 9% disk B
|

1) )
10. nNAL3Y 1ti<enterd> 1% Date Manadement Menu tuaﬂ5u1ﬂﬁ

Main Menu

¥ TEIansGETeua (Explorstory Deta)
w

v v {w d v s o v a v a
naoawnasﬁaiﬂauagatasauaa niaLsﬂnnagaﬂaswaazﬂTﬂsunsnau
a1 141y FORECAST PLUS 1ﬁnsaaﬁﬂumsia§aﬁvﬂnwst%annuwaLaﬂ 2 14 Main

»
Menu qsﬂswngnﬁwaaﬂau
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%** Exploratary Package ¥¥k¥

1. Time Plot

2. 4253HT Robust Smoothing

3., Box Plot (Trend/Cycle variation)

4, Aggregate Box Plot (seasonal variation)
5. Spread vs Level Plat

6. Autocorrelation Function

7. Return to Main Menu
Which ?

oL Gonmunaian 1 WiN309TING  UHUATUNITNTEINEUARINTT
Lﬁéau1uavaoiaga §3tﬂswsﬁQBGQﬁsquwnﬂﬁuiwiogaﬁuuoTi&qqnwa %303ns
wJola

nuNELRY 2 LﬂunwsﬁawsmﬁiagaLjaﬁﬁ§a§a1ﬁx%auu51 AENNT
uﬂaeiaqaﬁaa ¢ manduiawidudan  (Recipracald = iaw 1, 1/97fe
(1/Sqrt) = L@Y2, /9704 (1/4bh root) = (3 3, SoNN13TY (Log) =
\BY 4, U004 (8throot) = 131 5, SI0R 2 (Sart) = 131 6 wasluulas
(None) = LAy 7 ) tjat59nnﬁ7uﬂaeiagaﬁaaﬁ%Ta%ﬁuﬁe (RPELAVL-T) UAD
asﬂswngnswﬂuaeiagazﬁuﬂnﬁﬁa (Residual) %otﬁuuadﬁeuaoiagatauﬁuiagaﬁ

o ¥ o v
nﬂ1utssuua1
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¥%% 4253HT Robust Smoothing ¥&¥

Transformation to original date series i 7
(1=Reciprocal,2=1/Sqrt,3=1/4th root,

4=Log,5=4th root,6=Sqrt,7=None)
Time Plot of rough Y
Press ENTER to accept t

WA LAY 3 uaﬂanﬂsnsBQﬁaﬂaoéﬁﬁaantﬁunéuq UARENANDIAIE

178N0UA2BANRILNA 12 AMMTD 7 A" 4AY uaﬂeﬁaazﬂﬁtnﬁauﬁuﬁﬁ NvouLum
io l ~ ' ) o a & v

anAdalnan 1-3 ﬂwLaaanaanquaqnwaqunsauatnaauu amlaganaa sanuuen

nT0URLNAAN A dwﬁwqa uauaeqﬂuaaiagauﬁasnéu ﬁaiﬂﬁaaéﬂa
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i988

1989

1990

1991

38 G B 68 86 A5 8 %8 65 ac %S am 36 3 84 w4 % ws a2 63 B8 as M e
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NUMBER - EXPLORATORY DATA ANALYSIS

EOX FLOT
1094 1631 ' 2287
1 e e ot et i ot 1 )
i ’
X =i X e x
T s ot e et i s i s 1
[} L}
L 1
1 1]
R et H « |}
| )
t [}
S
[}
p————t X P —————— ! x -
1 e e ot o et e e et s et 1
1] 1
e :
' ! L3 L 3%
R !
P :
3 R : X e i

¥ = Midmean
¥ = 0Outlier

Each box

summarizes 12

observations

55 se A a5 & ws 8 ap S e K8 ue 65 48 OB aa 0w 0e

s se s e
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liwnaiay 3 lumalisvsuninfouaiivn Ty wiadgdnamTala
w8 Ay 4 1iﬁﬁﬂ%ﬁﬁaﬂsmWRowaﬁuuﬂsnﬂuqqnﬁé uaﬂoiagatﬁunéu
uaREnAslTENoUAIEATE s LIRS INILINIAYAINENINDI0ANTA 11U 4 Avdaune
12 Ardaunn Juin nsanétnsﬂuudas?ﬂﬁuautuannn701ﬂ5§ 1-3 AnLadaunay

nén oénwa1unsauﬁtn§au uauuaﬂaéwiﬁqﬂﬁuéﬁﬁogauaeudasnéa ﬁeiﬂ
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MUMEBER - EXFLORATORY DATA ANALYSIS

AGGREGATE BOX PLOT

1631

1094

" wa 9% gu " pe W

]

se At pp 1w oW

X

S sv ®0 we € g5 B2 s €3 93 N2 gy NV

% gy ¥ an WE ws R ws e

X

.

We PP sy BE s ST S SH wa AN B8 WE ¥R S Sv Fs S» es Be ¥V ma Gr Sx fe Ay % ae T es

[x]

]

o

L

0

~

14}

o

es un ®v wa = ws en

1

11

e

1

|

i -

[ 1

] 1

| 1

1 - e -
»
1

e an w e we

&)
—

¥ = Midmean

S observations

summarizes

Each bo:x
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AUNELAY 5 151unw7qiwnaﬁauﬂsﬂsaunaeiaganoﬁn§a1£ WUNBLAY 5

1“ Menu Exploratary Package Quﬂiﬁﬂﬂiﬁﬁﬁﬁﬂ
¥k Spread vs Level Plot ¥k
Transformation to originalwdata series 7
(1=Reciprocal,2=1/Sqrt.,3=1/4th root,
4=Log,5=4th root,b6=Sqrt,7=None)
Number of observation in each subset of data 12
Press ENTER to accept @
va { a v ' 3 ™ ' - '
TﬂagaLﬁswswquLaannaﬁawu1a1uaﬂunuaﬁua viu tFonld 7 was 12
) x) v v & v v Ve ]
RUBAININ 1unaeuﬂaauag& uﬂ81ﬂl1“383ﬂ00ﬁ8¥ﬂﬂ58ﬂ0ﬂﬂ?8ﬂﬁﬂ0lnﬂ 12 a1

wnuiie *  lung 139 <enterd auﬂiwﬂgﬁﬁuuﬁeuae * uasﬁwﬂzﬂasuuuiﬁiw

» v r-Y-1
nasauuﬂaonagaaaaaﬂ1ﬂ
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MUMBER - EXFLORATORY DATA ANALYSIS

SFREAD VS LEVEL PLOT

s

All Data Vaiﬁes are Scaled by 101

Log of Sﬁread . -

o0
[41]
L]

S|
om
a

S1.902

Log of : -3
Level : :
73.117 : ¥ - H
H X. :
H . H
H .. X :
: X .a H
74.846 : X 3

¥ Summarizes Subsets of 12 Consecutive Observations
Least Squares Estimate of Slope = 1.8017
Approximate Transformation to Stabilize Spread = Reciprocal
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(o v v { ar e
nylgLay 6 uﬂﬂﬂ'ﬂﬂﬂﬂuaﬂauuuﬁﬂaﬂii)iiﬂ'ﬂﬂ’\\m_u 1 AUl 2 AN
a a ' ] o v v €§ wu Y
L8 Neese  4YQY lﬂaﬂQW7m17ﬂiaga 8 AL’ 9 Naﬂaﬂﬂ“ﬂ1uﬂ7la§quﬂﬂ
v v v § o ' ' a '
ﬂﬂutﬁaﬂ1ﬂ aﬂﬁmUﬂaﬂaﬂﬂﬂNuﬂ1uﬂ?£0ﬁqsﬁ0ﬂ k| ﬂﬂaﬁaﬂﬁﬂiq 1 RTIANRIDETY

¢ a @ v o u 4 a v &
=TT lualﬂﬂﬂﬂ?ﬂﬂﬂﬂﬁﬂ?ﬂiﬂ%ﬂ!ﬂuu 1 LANARNNEL /Y 6 QBﬂTﬁﬂﬂiﬂﬂ’ﬂ”ﬂﬂu

%% Autocorrelation Function ¥k
Transformation toc original data series @ 7
({1=Reciprocal,2=1/Sqrt,3=1/4th root,

4=Lodg, 5=4th root,6=Sqrt,7=Naone)

Degree of regular differencing!? 0
Degree of seasaonal differencing: 0
Length of seasonaslity! 12
Number of lags to print: A

Press ENTER to accept ¢

{ v & va { vy a
Tﬂﬂiﬂﬁ%ﬂﬂﬂﬂﬂﬂﬂ?ﬁlﬁunﬁtﬂnﬂq%tﬁiﬁﬂﬂtﬂﬁﬂ1ﬂ 1349 <enter> uﬁiau

' v o ¢ v v o
ﬂ‘a"mﬂ?‘ﬂﬁ anfuanduting Luf-L 290 9%
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NMUMBER - EXFLORATORY DATA ANALYSIS
AUTOCORRELATION FUNCTION -
60 Observations in'the Working Series

Mean of the Working Series = 16371.23
Standard Deviation of the Working Series = 227.4213

Lag Value T-Value -1.0 0.0 +1.0
1 0,20 1.37 C PRXRKK] :
2 n,2 1.61 : C TRXkXX] :
I -0.08 -0.36 = L X ] :
4 -0,09 -Q.67 3 L XX b] :
3 0.12 | 0.91 : L HE 2 ¢ S :
=} Q.07 0.37 @ [N 3 4 ] :
7 Q.12 Q.95 : L’ VRXK 1 H
8 -0.16 -1.24 [ k%kxx! ] :
9 -0.22 -1.71 : [CHRKKKK ) 1 H

10 -0.14 -1.09 : [ #XxX%} 1 :
1L -0.23 -1.78 : [XXKkkxk! 1 H
12 0.74 $.73 3 £ TRKEKKR T KKRKK KK KK KKK H
1= 0,02 0.19 C X ] :
14 2.21 1.39 H L TRKRKKXK ] H
13 -0,08 -0.37 H % X ] 3
16 =0.10 -0.81 @ [ X%x| ] :
17 0,11 .88 H C PRKX ] :
18 Q.04 0,30 3 L VX 1 s
19 0,19 1.16 : L TRXXK ] :
20 =H.185 -1.19 H [ kkxx! ] H

[ ] = Estimated Two-Standard Error Limits

Box—Fierce Chi-Square Statistic with 20 Degrees of Freedom = 56.3
Frobability = 0
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1.

2.

3.

9.

10.

11,

12.

13.

14.

¥¥%% Porecasting Analysis ¥Fk

Simple Moviné Average (unweighted)
Single Exponential Smoothing
Double Exponential Smoothing
Holt's Two Parameter Smocthing
Harrison's Hermonic Smoothing
Brown's Quadratic Exponential Smoothing
Winter's Seasonal Smoothing
Robust Decomposition

Census X-11 Decomposition
Regression Trend Analysis
Multiple Regression Analysis
Generalized Adaptive Filtering
Box-Jenkins Analysis

Return to Main Menu

Which ?

1. Simple Moving Average (unweighted)
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¥k¥ Simple Moving Average ¥F¥

Length of moving average A
Lead time 3 1
Number of forecasts @ 1
Time plot of original data, forcasts, and erraor Y
Residual autacorrelation function @ Y
Table of original data, forecasts, and error 3 N
Summary statisticst Y

Press ENTER toc accept ¢
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NUMBER - SIMFLE MOVING AVERAGES

Lead Time = 1

Length of Moving Average = 3

AND ERROR

FORECASTS,
Original Data and Forecasts

TIME PLOT OF ORIGINAL DATA,
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¥ = Observed Data

+ = | - Step Ahead Forecast

F = Forecast From Origin Feriod 37

X = Overlap
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MUMBER - SIMPLE MOVING AVERAGES _
Length of Moving Average = 3 Lead Time = 1§
RESIDUAL AUTOCORRELATION FUNMCTION

i

Mean of the Residuals =-10.64
Standard Deviation of the Residuals = 250.8562

Lag Value T-Yalue -1.0 Q.0 h +1.0
1 0.00 0.03 : - L : ] 2
2 —0Q.03F =-0Q.23 : L *) 1 :
3 —-0.40 -2.97 H KL RKEKKK | 1 2
4 -0,2 -1.58 : L %kx%x: 1 . :
S .0.07  ©.55% 3 C KX bl :
6 0.1% L.12 £ PRKKK ] s
7 ©0.22  1.65 C IREKKK K] :
8 -—-0.09 -0.48 : C XX ] 2
? -0.42 -=3.11 H KKECKXRXKXK | ] :

10 -0.18 -1.09 H L k&kkx) ] T
11 -¢.13% -1.13 : [ kXxx] 1 . :
12 .70 3.21 H L TRERAAK T KKK KK KK KK H
13 -0.07 -0.32 : L Xk ! b/ :
14 0,06 0.41 H L e ¢ 1 :
18 =-0.23 -1.73 : ChxXkxk; 1 H
16 =0Q.15 -0.24 H L KKK} ] H
17 0.10 Q.74 2 C P EX 1 H
1B 0.09 Q.67 : [ T kX 3

[ 1] = Estimated Two~-Standard Error Limits
Box—Fierce Chi-Square Statistic with 18 Degrees of Freedom = 60.8
Frobability = 0
NUMBER - SIMFLE MOYING AVERAGES
Length of Moving Average = 3 Lead Time = 1
SUMMARY STATISTICS

Mean of the Qrigirnal Data = 1631.2%

Standard Deviation of the Original Data = 227.421

Mean of the Residuals =-10.64

Standard Deviation of the Residuals = 280.656

Mean Absolute Mean Mean Square
‘ : % Error % Error Error

Entire Series 1. -2. 61839.95
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2. Single Exponential Smoothing
ﬁﬂﬂ‘ » o o z o » r-
t uﬁﬂﬂﬁ1ﬂLiﬂﬂﬂﬂﬂ;aﬂTﬂluulﬁHaﬂﬁﬂtﬂﬂﬁ MEnITLannaeLI’Y 2

[
1u Forecasting Analysis Menu Qsﬂ?ﬁﬂﬂﬂﬂQOﬂﬁﬂ a3U

¥¥% Single Exponential Smoothing #kk

Smoothing congtant 1 . A
Starting value [S0J t A
Lead time ¢ 1
Number af forecasts 1
Time plot of original data, forecasts, and error ¢ Y
Residual autocarrelation function @ Y
Table of original dats, forecasts, and error ¢ N
Summary statistics Y
Final smoothed statistics N

Press ENTER to accept ¢
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Lead Time = 1
FORECASTS, AND ERROR

NUMBER - SINGLE EXPONENTIAL SMOOTHING

Smoothing Constant = 0,01
TIME FLOT OF ORIGINAL DATA,
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F = Forecast From Origin Feriod 60

+ = | - Step Ahead Forecast
X = Overlap
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NUMBER —~ SINGLE EXFOMENTIAL SMOOTHING
Smoothing Congtant = .01 Lead Time = 1
RESIDUAL AUTOCORRELATION FUNCTION

Mean of the Residuals = 59.03
Standard Deviation of the Residuals = 224.0661

.

Lag Value T-Value -1.0 .0 -
1 0.16 .20 H C TKKXX 1
2 0.22 1.66 H C TRRkXx ]
3 =-0.04 -0.32 : L X ]
4 -0.08 -0.38 H L L 3 2]
3 0.14 1.06 H [ T RKX ]
& 0,08 0.61 H L KX 1
7 Q.17 1.33 H L R 22 ¢ ]
8 -0.,10 -0.78 H L KKK | 1
? =-0.1F -1.01 H L KKK ]

10 =-0.,07 -0.350 H L XK ! 1
11 =-0.02 -0.13 : L ! ]
12 0.65 5.00 : L PRKERKKTRKKK KKK KK
= 0.00 0.04 s C : ]
14 0.19 1.48 : r TREKKK ]
1S =0.00 —-0.02 : C : ]
16 =0Q.00 -=0.02 H L H ]
17 0.17 1.33 H £ TRRKX ]
i8 Q.06 0.46 H L TEX b]
19 .17 1.30 : L TRXKK ]

s %4 as me ms as ae 43 me he e B8 wa b an 65w ae as ae ae O3

£ 1 = Estimated Two—-Standard Error Limits
Box-Fierce Chi-Square Statistic with 19 Degrees of Freedom = 40,5
Frobability = .003
NUMBER - SIMGLE EXFOMENTIAL SMOOTHIMG
Smoothing Constant = 0.01 Lead Time = 1

SUMMARY STATISTICS

Mean of the Original Data = 14631.23
Standard Deviation of the Original Data = 227.421

Mean of the Residuals = 39.03
Standard Deviation of the Residuals = 224.066

Mean Absolute Mean Mean Sguare
% Error % Error Error
Optimization Feriod 10. -S. 32882.0
Remainder of Series 11. 4, 3968%.8

Entire Series 11. 2. 52839.8
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3. Double Exponential Smoothing
\Ronvun21a1 3 lu Forecasting Analysis Menu saawasisang
39 AL A0N #AIANLFANUAT Center> taéaoauuaﬂedﬁdﬁaq Regiliaagne
aolii

¥%% Double Exponential Smaothing ¥k

Smootﬁing constant ¢ . A
Strating values [S0(1),S0(2)It A
Lead time 1
Number aof forecasts @ 1
Time plaot of original dsta, forecasts, and error @ Y
Residual autacorrelation function ¢ Y
Table of original dete, forecasts, and error ¢ . N
Summary statistics Y
Final smoothing statistics ¢ N

Press ENTER to accept ¢
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AND ERROR

. Lead Time =

FORECASTS,
Original Data and Forecasts
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NUMBER — DOUBLE EXPOMENTIAL SMOOTHING

Smoothing Congtant = Q.14

TIME PLOT OF ORIGINAL DATA,
Error

Time
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- Stkep Ahead Forecast
F = Forecast From Origin Feriod &4

¥ = Observed Data Value
X = Overlap
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NUMEER — DOUELE EXFONENTIAL SMOOTHING
Smoothing Constant = 0.14 = Lead Time = 1

RESIDUAL AUTOCORRELATION FUNCTION

Mean of the Residuals = 12.34

Standard Deviation of the Residuals = 241.92483

Value T-Value -1.0 0.0 N
0.04 0.33 H € 1% ]
0.13 1.0Q0 ] C P KXX ]

-0.16 —-1.20 : [ kkxkx! 3

-0.16 -1.19 : L X%Xxx| 1
0.07 Q.54 s L 1 kX% ]
0,02 0,13 : C ! b
0.14  1.09 - L TRXKX ]

-0.16 -1.24 : L kX¥x! 1

-0.19 -=-1.45 H [ kEkxxx) ]

-1.13 -0.98 H L KKK | ]

Q.13 . -0.97 : [ %kXxx! 1
0.39 4,32 H L TREKKKKTRKKRKRKRKX

-0.10 ~0,77 3 L XKk ! ]
0,17 .99 : L .1 XXX 1

Q.10 =-0.73 H L L3 & 1

-0.10 =-0.78 H L KXKX ¢ ]
0,09 0,63 H L 1 KRX b

-0.,03 =-0.22 : L X! ]
0.1 .99 H C TRKK 1

[ 1 = Estimated Two—-Standard Error Limits

Box-Fierce Chi-Square Statistic with 19 Degrees of Freedom = 35.8

Frobability = .011

MUMBER - DOUELE EXFONEMTIAL SMOOTHING
Smoothing Constant = .14 Lead Time = 1
SUMMARY STATISTICS
Mean of the Original Data = 1631.273
Standard Deviation of the Original Data = 227.421

Mean of the Residuals = 12.34
Standard Deviation of the Residuals = 241.948

Mean Absolute Mean Mean Sguare
% Error % Error Error
Optimization Feriod 10, 1. 48245.6
Remainder of Series 11. -2. 60921 .9

Entire Series 11. -1. 37699 .1

s 86 s 84 me e ma 85 we B8 sa S5 sa a8 as s LU LT <
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4. Holt's Two-Parameter Smoothing
WANELAT 4 U Forecasting Analysis Menu uammﬁmﬂsﬁ
iagauaéméwmns&ﬁw%ﬁuaa Hott Foudu3sn I SevunuionsTolwui Sea 7
anasi I Fause ov‘ia%equ weenananTanmundn liluanuduandie was \aF0sa
UARIAIAN 9N mu?;ﬂ‘i'mg‘luqamu AateadaAudnele

'l

*¥¥%¥% Holt's Two-Parameter Smoothing *¥¥

Smoothing constant for level ! A
Smoothing constent for trend A
Initial values for level and trend ! A
Lead time 1
Number of forecasts 1
Time plot of original data, forecasts, snd error @ Y
Residual autocorrelation function @ Y
Table of original data, forecasts, and error § N
Summary statistics 3 Y
Final smoothed statistics ¢ ) N

Press ENTER to accept
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FORECASTS, AND ERROR
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Alpha = 0.30 Beta = 0.10

Error

NUMBER -~ HOLT'S TWO-PARAMETER EXPOMNEMNTIAL SMOOTHING
TIME PLOT OF ORIGINAL DATA,

Smoothing Constants:

Time
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+ = 1 - Step Ahead Forecast
F = Forecast From Origin Feriod 60

x = Observed Data Value

X = Overlap
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MUMERER -~ HOLT'S TWO-FPARAMETER EXFONENTIAL SMOOTHING
Smoothing Constants: Alpha = 0.30 PBeta = 0.10 Lead Time = 1
RESIDUAL AUTDCDRRELATipN FUNCTION

Mean of the Residuals = 1.04
Standard Deviation of the Residuals = 242.35481

Lag Value T-Value -1.0 0.0
1 Q.01 0.11 : L : 1
2~ 0.11 0.85% H] L 2% ]
I -0.18 -1.39 H [ kkkxxX| ]
4 -0.18 -1.335 H L kXkxx) 3
5 0.06 0.49 : C L KX ]
& 0.0L Q.10 : - C ' ]
7 0.15 1.12 H L HE2 2.2 S
8 =-0.17 -—-1.30 : [ XKX%! Jd
7 -—-0.20 -1.33 : [ AXKKXK! 1
10 -0.14 -1,08 : L KX} ]
11 -0.13 -1.15 : L &Xxxx) ]
12 0.6l 4.70 : L PEKKKKK TRKKKA KK X
3 =-0.11 -0.88 : C KKK ]
14 0.13 1.01 : C PRKK ]
15 =0.10 -0.77 : L EP ¢ bl
16 =-0.11 -0.83 H £ XXX} 1
17 Q.09 0.69 H L KK 1
18 =0.03 -0.21 : L x! ]
i9 D.14 1.06 : L HES 8 § ]

W A8 23 a3 aE AN 49 a8 es ¢4 86 2% a5 3% as % w0 s O

[ 1 = Estimated Two-Standard Error Limits
Boxu—Fierce Chi-Square Statistic with 19 Degrees of Freedom = 39.2
Frobability = .004
NUMEBER - HOLT'S TWO-FARAMETER EXFONENTIAL SMOOTHING
Smoothing Constants: Alpha = 0.30 Eeta = Q.10 Lead Time = 1
SUMMARY STATISTICS
Mean of the Original Data = 1&31.23
Standard Deviation of the Original Data = 227.421

Mean of the Residuals = 1.04
Standard Deviation of the Residuals = 242.548

Mean Absolute Mean Mean Square
% Error % Error Error
Optimization Feriod 11, 1. 48361 .8
Remainder of Series 11. -2, L0994 .4

Entire Series 11. -1. 37833.6
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5. Brown's GQuadratic Exponential Smoothing
a a o » a P{ a '] v
tRaLRennas 1T inalineesusInlun1sd AT eRNe  IANARINELRY 5
Tisunsy FORECAST PLUS qu%ﬂnﬁiﬁuiagaanSﬁaasxﬁaﬂﬁﬂsﬁngﬂﬂuiaaaﬁu

o ﬂ' - ] [ B ] l o Uﬂv
drudneNolusontu (oL den ldteadtuas luanudundioudr fek

¥UEL¥N Brown's Quadratics Exponential -Smoothing 1u
LL R LA .

de
Forecast Plus f1#d Triple Exponential Smoothing Technique

¥k% Brown's Quadratic Exponential Smoothing ¥k

Smoothing constant ¢ A
Starting values £S0(1),50(2),50¢(3)1 ¢ A
Lead time @ 1
Number of forecasts @ 1
Time plot of original data, forecasts, and error 1 Y
Residual autocorrelation function ¢ Y
Table of original data, forecasts, and error @ N
Summary statistics Y
Final smoothed statistics ! N

Press ENTER to sccept ¢
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NUMEBER - QUADRATIC EXPONENTIAL SMOOTHING

Lead Time = 1

Smoothing Constant = 0.10

AND ERROR

FORECASTS,

TIME PLOT OF ORIGIMAL DATA,

Driginal Data and Forecasts

Error

Time
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1991

Forecasts

16173

L

1992

+ = | - Step Ahead Forecast
Forecast From Origin Feriod 60

% = Observed Data Value

F =

X = Overlap



Lag

00O NO g p iR

Value

.24
0.30
Q.08
0.06
Q.20
.14

0.20
-0.07

-0.13
~0.11
-0.18

0.33
-0.27
~0.12
-0.31
-0.35
-0.22
-0.34

-0.27

S

T-Yal

1.88
2.28
0.39
0.43
1.88

1.958 °

1.56
-0.53
-1.02
-0.87
-1.38

2.58
=2.0%9
-0.96
-2.38
-2.66
-1.72
-2.43

-2.09
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NUMEBER - QUADRATIC EXFONENTIAL SHUUTIIING

moothing Constant = .10 Lead Time = 1

RESIDUBAL AUTDCDRRELATIDN FUNCTION

Mean of the Residluals =-273.38 .

Standard Deviation of the Residuals = 277.826%9

ue —1.0 0.0 +1.

: L TREKKKK]

: C TRREKKN]

: L R34 ]

: L X 1

: L TRRKRX ]

: L CRKK ]

: L PRAKRKK ]

: L XX 1

: L KkX ! 1

: C KKK ! ]

? L KKKXK ]

H % TRERKKKK ] X

: [akxKRR! 1

: L KKK ]

: KCKKKKKK ! b

H KEKCRKKRKK ) ]

H X232 ¢ ¢ bi

H KKC KKK KKK | 1
CRRKLRR! 1

we o8 s he e 4» as ¥s ss G5 s % wm 4r ve b e 5 se 8 we O3

e we

[ ] = Estimated Two-Standard Error Limits

Box—~Fierce Chi-Square Statistic with 19 Degrees of Freedom = 37.05
Frobability = O

8

Me
St

Me

NUMEER - QUADRATIC EXFONEMTIAL SMOOTHIMG

moothing Constant = 0.10 Lead Time = 1
SUMMARY STATISTICS
an of the 0Original Data = 1631.23

andard Deviatiom of the Original Data = Z227.421

an of the Residuals =-27%5.58

Standard Deviation of the Residuals = 277.827
Mean Absolute Mean Mean Square
% Error % Error Error
Optimization Feriod 2. -4, S0149.3
Remainder of Serieg =29. -23. 186488.8

Entire Series 22. -17. 151826.2
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6. Winters' Sessonal Smoothing
ﬁ oo {w oo o & v v
{iFuennsadasatisim s iRsunlasnagamauaeiivua Tia asdag
' 3 .
AmuARIAsTnT AL 3an 3 a1 AsAasirn b FaudwTuTsay dwduwuaTin was
dwfuganta  douuuwee Winter 3 2 uuy A wNN (additive model)
14 ]
UWABLUUAN (multiplicative model) feNui¥aLdndlUsunTngos Forecasting
1
snalysis UABLEOMMINELAY 7 <emter> wda ssiyngionruunasat i dan

UABAEUARINAANS 1 AuTaRINNAruTnETe Ly

¥¥% Winter's Seasonsl Smoothing ¥¥¥

Additive (1) or Multiplicative (2) madel 1@ 2
Length of seasonality 12
Starting values [A/U] A
Level Smocthing constant A
Trend smocthing constant ¢ A
Seasonal smoothing constant A
Lead time ¢ 1
Number of forecasts @ i
Time plot of original data, forecasts, and error @ Y
Residual autocorrelation function Y
Table of original data, forecasts, and error i N
Summary statistics ¢ Y
Final smoothed statistics ¢ N

Press ENTER to accspt ¢
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MULTIPLICATIVE SEASONAL EXPONENTIAL SMOOTHING

MUMBER — WINTERS'

Lead Time = 1

Beta = 0.10 Gamma = 0.10

Alpha = 0.30

Smoothing Constants:

AND ERROR

FORECASTS,
Original Data and Forezcasts

TIME FLOT OF ORIGINAL DATA,

Error

Time
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NUMEER - WINTERS® MULTIFLICATIVE SEASONAL EXPDNENTIAL‘SMDOTHING
Smoothing Constants: Alpha = 0.30 Reta = 0.10 Gamma = Q.10 Lead Time = !
RESIDUAL AUTOCORRELATION' FUNCTIOM

Mean of the Residuals =-13.02
Standard Deviation of the Residuals = 144.46827 -

Lag Value T-Value -1.0 Q.0 - +1.Q
1 0.17 1.33 ] L PRXOKRX ] H
2 =0.23 -1.77 : [RXKXX ! b | :
I ~0.20 -1.35 H CRRKKX ! 1 :
4 -0.11 -0.87 : L XKX ) 1 H
3 Q.09 0.37 H L X ] H
6 =0.11 -0.891 H L L3 & 1 H
7 =001 =0,07 3 .L ' ] :
8 0.00 0.02 : L H 1 :
9 —-Q.08 ~0.63 H C Kk 1 H

10 =0.36 =-2.80 H 2SS & 4.9 % o ] H
11 -0.,17 -1.32 H £ kxkx; 1 H
12 0.46 Z.87 H £ TREKEKKTRKEKKK H
13 0.11 Q.89 H L HE & ¢4 ] H
14 =0.06 <=0,43 : L X ] :
1% =0.00 —=0.00 : L H ] :
14 0,09 0.72 H L e %4 1 H
17 0.3 2.42 H L PHRKEKK JRX H
18 -0.08 -0.62 ] L XX | ] :
19 —-0.08 -0.61 : L L3 1 H
20 =0.07 -=-0.34 : L E3 ]

[ ] = Estimated Two-Standard Error Limits
Box~FPierce Chi-Square Statistic with 20 Degrees of Freedom = 39.9
Frobability = .005
b Y
NUMBER - WINMTERS® MULTIPLICATIVE SEASONAL EXFONENTIAL SMOOTHING
Smoothing Constants: Alpha = 0.30 Beta = 0.10 Gamma = 0.10 Lead Time = 1
SUMMARY STATISTICS
Mean of the Original Data = 1631.23
Standard Deviation of the Original Data = 227.421

Mearn of the Residuals =-13.02
Standard Deviation of the Residuals = 144,483

Mean Absolute Mean Mean Square
% Error % Error Error
Optimization Ferieod I 0.5 8756
Remainder of Series 8.0 -1.6 27019

Entire Series 6.4 -0.8 20754
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7. Box-Jenkins Analysis
o -3 ‘ -y}
LﬂulﬂﬂuﬂﬂﬁﬁﬁLﬂ?ﬁﬂﬂﬂﬂﬂ?ﬂl?ﬂﬁ?ﬂaﬂﬁﬂﬂ1ﬂ FORECAST PLUS
R L ]

153L§annuﬁﬂlau 13 1“ Forecasting Analysis Menu auﬂsﬂngﬁaaawuuuaa

»
1% Ronfet

::z
8.
-

1

¥%%  Box-Jenkins Analysis ¢ Main Menu ¥k

1) ldentification
2) Estimation/Forecasting

3) Return to Forecqsting Menu
Which ?

wuELaY 1 1§éwn%uﬂsaaq5nvmsiagatﬁaLﬁanﬁauuuﬁtuuwsau

° w ¥ {0
dwivianalumavenaina L
' s ¥ ve { a + ] -
Tultsunsudommanaian 1 3 sslid3iasneniGondnasulasdonauso
1- v v an1 ' a v v & © oo ﬁ v
i dwdasssudasiondEla  Liu wiInnfises wiastsuadisasnniiy Lus
wat Litmuninasmauanan sinfdudufiuin la ﬁﬁdﬁ&ﬂﬂﬁﬁﬂQ%ﬂﬁﬂﬁﬁﬁuﬁLﬁﬁ1ﬂ
P ' o {0 v v § o
AnuEITsganaliAt it le Tlsunsatiasuansmaasandentuandutiug | uiLag

v v d o ) ° ar w
uaSﬂﬂauuuﬁ1uﬂ1laﬂuﬂﬂﬂﬁu uauﬂﬂuﬁuﬁﬁﬂlﬁﬂﬁﬂﬂﬂﬂnu1u ACF

Yun 2 LuaLsen t 1uﬁuﬁwﬁouﬁaqetiwédouuae ldentification
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¥¥¥% Box-Jenkins Analysis ¢ Identification ¥&*k

Transformation to oridinal data series ) 7
(1=Reciprocal,2=1/Sqrt,3=1/4th root,

4=Log,5=4th root,6=Sqrt, 7=None)

Degree of Regular Differencing 0
Degree pf Seasonal Differencing i 0
-Length of Seasdnal Period 3 12
Plot of Autocorrelation Function ¢ Y
Plot of Patial Autocorrelation Function @ Y
Number of lags to print in ACFs @ 12

Press ENTER Lo accept @

o l'n L + ( o ¥ (7] +
#iarenidonAimeqldluanunianiio Lin drefneian 7 waneaan
M au1ﬁuﬂacia§a 181 0 fs Lifimamdwandrsouuuiind wasuvulignnia
° Ve va dy {0 v v I o o v
dmuaAdweaganaitiy 12 ik snduandasiug luia o wasdanguands

Aod l v 1] o L4 ﬁ' + L o ‘
ﬂuﬁ1ﬂﬂ7l00ﬁﬁéﬂﬁﬂ ﬂﬁ“uﬂ1iﬂﬁu3uﬂﬂﬂﬂﬂﬁﬂﬂu 12 @1uan uuu1u ACF



Lag

LONC OB -

Lag

> 0@ N0 D)

13

Value

0.20
0.21
=-0.08
-0 .09
0.12
0.07
0,12
-0.16
—-0.22
-0.14
—Q.23
20.74
0,02
Q.21
=-0.08
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MUMEBER - BOX-JENKINS AMALYSIS: IDENTIFICATION

T-Yalue

1.87
1.61
-0.36
~0.67
0.91
0,37
0.93
-1.24
-~L.71
=-1.09
-1.78
3.73
0.179
1.59

-0 .37

AUTOCORRELATION FUNCTION

60 Observations in the Working Series
Mean of the Working Series = 1631.23
Standard. Deviation of the Working Series = 227.4213

=1.0 0.0 +1.0
PRRKRRK]
PREXKK]

%

et ms ss 36 wx 33 ss s
[ W Wt I e o W W |
¥
¥

€ 6 A%
% 96 M

[ ®kkx!
CRKEKK!
[ %X%x!
[RXKKK |
TRKRKK TRRKKKKKKKKRR
X ]
PRKKKK]
¥ ]

%
et e b bed el e e b

o ae 38w

[ B B o O ¥

8 es 34 ax wE &2 86 3 B 4a A8 wa 65 ap Ne ¥a s

L ] = Estimated Two—-Standard Error Limits

Box—Fierce Chi-Square Statistic with 15 Degrees of Freedom = $2
Frobability = O

Value

0.20
0.17
-0.12
-Q.10
.20
0.06
.01

-0.23

-0.17

0.04
-0.17

.94
-1.00
-0.92
-1 .00

MUMBER

T-Yalue

1.57
1.25
-0.97
-0.7%9
1.358
0.446
0.08
-1.81
-1.31
0.29
-1.Z1
7.27
=-7.7%
-7.0%
-7.78

-~ BOX-JENMEKINS AMALYSIS: IDENTIFICATION
FARTIAL AUTOCORRELATION FUNCTION
60 Observations in the Working Series

Mean of the Working Series = 1631.23
Standard Deviation of the Working Series = 227.4213

-1.0 0.0 +1.0
: L TARKKK] H
3 C TRX Kk ] :
: [ «xx} 1 :
H L %xx} ] :
] L THRKKK] :
: L R ] H
: C H ] :
H CHRXXKX ) ] H
H [ k%X ] H
: L X ] :
H [ kxkxk) 1 s
: L ITRKEEKTRAKKKKKKKKRKRKKKKK ¢
SREKRKKKKKKRKRKEKKKKXK KK KKK 1 :
N 2330233223323 3303833 8 ] H
THRKRLKKEKRKK AR KK KHKKRKKK | ] : :

[ 1 = Estimated Two-Standard Error Limits
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i 3 wieaniersandnsss ACF  uav PACF udd s'j—
"3Laswsﬁ’maﬁwuﬂﬁ')unnéw%’uagnwnmx‘mi‘lﬁtaa wioifuin arTasnasutas
iaz‘{mﬁa'lﬁiagaaﬂﬂﬁamu stationary fion wdaGetmuananuy dnidunedd 1
é%mﬂé’éaﬂﬁ FORECAST PLUS 841@AN08UNI1HLAoT 8 s auuiimuaTy
Ts\ané'n'lﬂ?; Forecasting Menu Wa7L39n¥uN818Y 2 (Estimation /
Forecasting) QBﬂTWﬂﬂiﬂﬂ?ﬁMﬂuﬂaﬂﬂuﬁﬁﬁ

6k Box-Jenkins Analysis ¢ Estimation ¥¥k

Transformation to original deta series ¢ 4
(1=Reciprocal,2=1/Sqrt,3=1/4th root,

4=Lo¥,5=4th rogt,6=5qrt,7=Nane)

Degree of Regular Differencing @ 1
Degree of Seasonal Differencing 1
Length of Seasaonal Period : 12
Regular Autoregressive Terms @ 1
Regular Moving Average Terms 3 0
Seassonal Autoregressive Terms 3 ]
Seascnal Moving Average Terms ! H
Include constant term (Y/N/A) 3 A
Number of Backforecasts o
Maximum Iterations for Parameter Estimates @ 50
Convergence Tolerance ! .001
Initial estimates from data (A) or user (U) : A
Plot of Residual Autaocorrelation Function ¢ Y
Number of lags to print in ACFs : 12

Press ENTER to accept ¢
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u'n‘ 1w '~un.
199 ACF nasuauosnininiIng 12 a1u3an asﬂswnguaﬂeu
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n
0

QO N0 iR

Yalue

0.01
-0.11
—-0.08
~0.26
-0.11

Q.02
-0, 00

0.19

0.19
-0 .34
-0 .30
-0 .08
-0, 08

Q.22

.42

Box—-Fierce Chi-Square Statistic with 13 Degrees of Freedom = 27.6
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NUMBER - BOX—JENKINS AMALYSIS

FARAMETER ESTIMATES AMD STATISTICS

47 Observations Used For Farameter Estimates
Degree of Regular Differencing = 1

-Degree of Seasonal Differencing = 1

-

Seagonal Feriod = 12-

Sum of Squared Errors = 656121
Residual Variance = 117312.42

T-Yalue

Q.08
-0.72
-0 .56
-1.74
-0.,73

Q.17
-0,01

.29

1.08
-2.32
-2.095
- ,.09
—0.581

1.82

2.87

Frobability =

Farameter Value T-Statistic
AR(1) -0 . 0449 -0.33
SMA(L) 0.3972 2.91

Correlation Matrix

AR(Ll) SMA(L)

AR(L) | 1.00

=-0.24 1.00

NUMBER - BOX-JEMKIMNS ANALYSIS

RES1DUAL AUTOCORRELATION FUNCTIONM

44 Observations in the Residual Series
Mean of the Residual Series =-6.07

Standard Deviation of the Residual Series = 118.48173

v

as wa us ss as

s s

.04

—-1.0 0.0 +1.

L ' 1
L b2 & 1
L E$ ]
CRRKk)kK ) 1
L KKK 1
L X 1
L : 1
L PRKRKKK ]
C TREKK ]
KRCKKKKKK ] 1
EAES S 43 3 1
L : i
L XK 1
L VRRKKRXE]

L THXEKEKIRKRKK

{ 1 = Estimated Two-Standard Error Limits

o
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¥3190137N T-Statistic Was Box-Pierce Chi-Square Statistic
| Probability = 0.01 WdA43" doumfiSonldinean  Tiaas Suduuy
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¥45% Box-Jenkins Analysis : Faorecasting ¥k

Number of forecasts : 12
Origin for forecasts ! 51
Percent forcast confidence interval t g5
Time plot of original data, forecasts, and error 3 Y
Table of original data, forecasts, and error @ Y
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\fio Center> udraedanguante q fewo iy
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MUMBER — BROX~JEMKINS ANALYSIS

AND ERROR

FORECASTS ,

TIME PLOT OF ORIGINAL DATA,

Error

Time

Original Data and Forecasts.
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Farecasts
2046
1631
1779
1618
1680
1308
1961
1663
143%
1332
1324
1078

LR s g

1992

o er v e s s e e W

NONDOSO AN
et

Value

£ = Observed Data

+ = l-Step Ahead Farecast

F = Forecast From Origin Feriod &0

= Approximate 9%% Confidence Interval
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MUMBER - 30X =JEMRIMS AMALYSI(S

TABILE OF ORIGINAL DATA, FORECASTS. AMD ERROR

Time Original Forecast 25% Confidence Limits Error
Data Lower Upper
1987 1 1926
2 1627
3 1377
4 1413
S = 1434
& 1353 -
7 1588
a 1870
7 1426
§I) 14246
11 1346
12 1094
1988 1 1867
2 1619
bt 1717
4 1z86 1546 1338 1798 - -160
s 1493 1414 1206 16273 79
) 1528 1608 1400 - 1817 -80
7 1639 1567 1338 L1773 i 2
8 1899 1637 1428 18458 262
? 1704 1743 1535 1952 -39
10 1639 1706 1498 - 1?15 ~71
11 1472 1558 1350 1767 -86
12 1314 1224 1019 70
1989 1 2081 08T 1874 2291 -32
2 1709 1809 1596 013 -26
I L1848 1811 1603 2020 37
3 1542 1977 371 1788 -37
5 1574 L1617 1823 -47
& 1446 1644 18573 -198
7 1370 1547 1736 -177
8 1612 1515 L7232 ?7
? 1324 L3437 L&41 -7
1o L1566 178 1594 181
11 L1614 1428 1636 186
2 L48% 1410 1619 79
1990 1 2197 2237 2029 2444 -30
2 1742 1856 1648 2069 -114
3 1817 1844 1637 20549 -29
4 1674 15279 320 L737 148
s 1772 1716 1307 1924 S6
& 1629 1720 1512 1927 -91
7 1703 L&ZS 1416 1833 78
g 1859 1892 1691 2108 —40
9 1585 14680 1471 1888 -93
o 1581 1457 1448 18685 -76
11 1470 - 1361 1353 L1770 -91
2 1248 1321 1112 1329 -73
1791 1 2287 1952 1744 2151 I38
2 1810 1901 1692 2109 -71
I 1999 18979 1671 2108 100
3 1860 1793 1584 2001 67
=) 1918 1935 1727 2144 -19
& 14695 1811 1603 2020 -116
7 1762 L7414 1533 1250 21
8 181& 1934 1726 2143 -118
% 1621 1384 1378 1793 37
10 1739 1634 1439 1852 93
Ly L4344 1639 1450 1867 -2198
12 1158 1259 1051 13468 -101
1992 1 2066 1858 2279
ol 1631 1343 1920
3 L1779 1428 2127
4 1619 1214 2018
3 1680 1230 2130
A 1305 1012
7 1561 )
8 1667 1096
] 1451 as0
10 L1332 /%8
Ly L3724 460
12 1079 Bl

Confidence Limits before Feriod &0 are 1-Step Ahead Limits
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Tdsunsy Microtse 1 fuldsunsamrsadanadandnadnsalunns
° a a d o
AN regression URY forecasting numsooﬂaummasmugﬂaa IBM 19

_aﬁuﬁsn1§1uﬂsstnﬂeﬁuﬁa1ﬂi

- ﬂﬁ?ﬂﬂﬂﬂ?&ﬂﬁiuﬂg {Sales forecasting)

- ﬂ'\ﬁms'wvfuawa'\nmf‘i’mw’\a (Cost anelysis and
forecast ing) )

- MT3LATEANNTLSY (Finencial analysis)

- ﬂﬁ?ﬂﬂﬁﬂi&tﬂiﬂiﬁﬂaﬁuunnﬂﬁ (Macraoeconcomic forecasting)

- ANT31A99ININNY (Simulation)

- nws%Lﬁswsﬁﬁﬁiaqanwa%naﬁﬁﬁanéuasﬂﬁsﬁswﬁw (Scientific

data analysis and evaluation)

" ) ¥ » U
Tufitiaenanafedrunas Tlsunsam ldewludmfivaniioniin Folums
a ' a a I'{ ]
Fasrennavasiipii el §ldunTulioanssasalumaadnananlansosiona uae
1 - lu'nu. -3 t’ o
nﬂséunwawuﬂswnLﬂasnﬂnqﬂuaonwsvtﬁiwsnagnsutaawuuuuqqnwaﬂae Winter
A9 A1Y899aWN (alpha) , LUAN (beta) WALUNYNN (gamma)
g tgeuTdsunsy Tse tiaTﬂsunsuaé1u Harddisk 111flng
a s - wva ¢ ve o
1. LuaaQTuLasaeuawﬂ ci\ luuw cd tsp lRged
ct\cd tsp <snter>
ci\tsp>
2. N qtsp LuatﬂﬁqTﬂsunsu 1anel

ct\TSP\gqtsp {enter>
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ICRO l
IE II Version
6.53

by David M. Lilien

Copyright (C) 1583-1989
Quantitative Micro Sof tware
All Rights Reserved

SN 688688
Tin 2.1
h |

3. 1ﬂﬁozﬂﬁ 2.1 qsﬂiﬁﬂgaéﬁna%uﬁo LAI9E L TIARUIAIAES a9
1 | |

TN 2.2
 §

currents- nax tnun- vutput LPT1:
- CREATE or LOAD command

rrint POFF

e o Lt
No work file in memo

>

FH-STATISTICS - Fb-TSP. CONTROL

sF1-BREAR:  F2-LAST COHHAAND

F3-FILES © F4--DATA

- ]
[~
=k.
0o
[\
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o we w dv ° v aoam
4. m5e5an e slentuane q wosllsunsuninla 2 3%Re
R P D TR R i
4.1 A1TUNWTRANE I InFunwinA v antu
a dy lo vy a ) v o
4.2 pnautuiawlondy (F keys) Wa2Laouuauadnstdgedn

Yo v o

Zohmaams udulendunl faeeR

a 1+ o v & v {
n’x‘mﬂuﬂu F3 Lsanmummﬂwanﬂmnu‘lﬂa

manautly F4 (FandudndslsyLannnsianisioua

mgnauds F5 LFenarudndslss L amnnTaiuianiiana

nTnautiy F6 t%ﬂnéauﬁwﬁoﬂauquTﬂsunsu TSP

L m9unYeNaLina lisunTy TSP
1 b ]

5unauﬂwsﬁwiagatiwéTﬂiunsu TSP Tﬂa%uﬁuiagaﬁﬁacﬂwﬁiﬁtiw
Lﬁuuﬁuiagaﬁa5nus (ASCIT File) 3on

3.1.1 ﬁwnunuuwauaouﬂuiagaﬁﬁaanwsﬁﬁLiwiuTﬂiuniu faands
Create Tﬂﬂﬁauﬁwnuﬂﬂsuznnvaoiagauasiwuauﬂaﬁuawaunauauiaga

f9gin 2.3
u

ranye- 1987 .81 - 1991.12 v ] > i =322 vutput LPT1:

current SHPL 1987 .41 109112 at : rrint POFF

>create

Frequency /7 Monthly
Starting date -~ 1987.81
Ending date ~7 1991.12

>

FHS-STATISTICS  Fo- TSP CONTROL

F3-FI1LES  F1-bnTa

F1-BREAK- FZ2- LAST Contabb

UM 2.3
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3.1.2 5ﬁuiagaawnﬁaﬁniwéTﬂéunsuﬁaséwso read FonaermuATe
uas disk drive naauﬂuiaga : ﬂ?sLﬂnﬁnvmsvaoiaQaTuuﬂuﬁaga wasionld
L%aﬂuﬂuiaanuTﬂsunsu (Series 1ist) ﬁaiﬂ# 2.4 FeawnTansauin
Tﬂ7un7u§nw76wuuﬂuiaga1ﬂﬁﬁoﬁaﬂﬂwsﬁoLnn%aﬁﬂsanTunsauaﬁﬁdwuéauuuuao

win99 1lsunTy

range 1987 .41 - 1991.12 series: current -1 nax inun- 322 onbput, LPTI:

current SAPL 1987 .81 1991.12 path C: print POFF

>create

Frequency /7 Monthly
Starting date -~ 1987.81
Ending date ~7 1991.12

>read

Data File Format /7 Data ordered by series
File name /7 A:TUBER.FC

Series list /- TUBER

>

F1 BREAK FZ-LasT COMMAND

F3-FILES - Fi-DaIn  FL-STATILTICS Fo-TSP CONTROL

7in 2.4
|
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3.1.3 YUNNYONANLTENLINNAIEANAS save aITin 2.5
;|  §

range 1987 .81 - 1991.12 series: curre i 32 vubput, LPT1-

current,. SAPL 1907 .41 1991.1.2 al, 7o print POFF

>save
File name /7 C:TUBER.TSP
Dropping file extension.

>

7in 2.5
*

2. NNTAT19NTINTLNA
Gl

NNTAT719NTIMIONAN283EN1T L TENANEY Plot IR INRUATYDS
; |
ulutonan 14 lulsunsy (Series list) aeﬂswnanuuﬁosﬂﬁ 2.6 99311170
; | | k|
o v o ' fl 0\: . v d D\’l *1 1"
ARUARILADNANY q 12InT W luA1de Set Options artdunshinany q (U 1y

. o v o - K 5 & 2
ANd9 Automatic uaaqaﬂ3Wﬂgsﬂanﬁmuniwﬂﬂosﬂn 2.7 FIRNNITOUNUDONLATDY
k| "

a dv a ¢ a a
uuuﬂ’lﬂﬂ’)iﬂﬂuﬂuuuu P uﬂzﬂﬂuﬁuuuu X Luaaaﬂ’«)’mT\Huﬂ‘ﬂJ
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range 19437 .41

1991.12

Coourrent 1

nax inun- 322

output, LPT1:
currenh

HHPL 19687 .41 i e s B0 [ path C:

print. POIF
(f1)
(M) Manal

sinle wcale

(N) Nornalized
(D} Dual weale

Ny Crossingg
(X3 Dual <vale Fine

(R} Residuols with 8
(53 Sel opLions
F1 Break

rass
« bands

tameel procedure

I'1- BREAK

sin 2.6

2300
i |
- { i i
st ) I i A
. 3 “ “{ U“"_/"E
l! !‘ kﬂi H,", ! \4.’\ ‘.ﬁl L { /‘
S | Voot W [YAA /) VA
i { i( -‘“i | k' { i l ¥ 'r.v."‘ SI I_'.‘ ‘I
4 ¥ [ i : L
mon ] b 7Y Ry | A | |
4500 1 tf LY 4y Vi \ |
R B \ N \ \
B i } !
1250 \; !
|
{
1987 1988

1980 1660 1984

—— TUBER !

sin 2.7
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NINITAB tﬁuTﬂsunsuﬁwngazu ﬂ1i1un113LﬂsjuﬁagnsutaaﬁTaa
1» a { a ¢ 1'¢ 2 asa 1m- -1 8 P4
funaliauenduasiaufiud  wasli3iATeRingdgon q (aen un ludawiniiaviise
a ['4 . a ¢
14t aunsinalinvanduasiauiua
- v - va ¢ vo &
1. tuaa§1utﬁsaoauﬁa ci\ W cd minitab lReed
c:\cd minitab <enter>
c:\MINITAB\
va £ - ) n~
2. 1%WuW minitab LuatnﬁqTﬂsunsa

ct\MINITAB\minitab <enter>

1ﬁﬁezﬂ

NINITAB
Data Analysis Sof tware
Release 6.1.1 — Standard Uersion
Copyright(C) Minitab, Inc. 1987

This softuare is licemsed to:@
Microcomputer Center TU.

Serial 8 611-8858-8988457

You may use Minitab under the terms of the License Agreement enclosed with this
program: please read it. This License entitles: a) one user to run this copy
of Ninitab on any nunber of computers’® bd) more than one user to run this copy
of Minitab on a single computer, BUT it 1s a violation of the License to run
this copy of Minitab on more than one computer simultanecusly. Govermnment

users see HELP FGU.
Press any key to continue,

' M dav v o v o v v v o ©
3. awuﬂagaa1n1ﬂan1ﬂnwnw7uunntaﬂ13uaa aEAAY

Read data [(from'FILENAME'] into €C...C

(%% MTB> read data (from 'ath_tuber.fc'l into C1

MTB>

al ﬁ ' L 4 v o -} v o e 1 u‘\lv
D998 LUUNTITUYDAR N‘iaﬁﬂﬂtﬂﬂ1ﬂuﬂaauuﬂ 1 4 nta q nia

fwuATuNN
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1 ) ’ ' }
4. ety Tﬂsunsuasuaﬂaiagat%uﬁu 4 a1 aoll

Ct

119 107 126 99 ...

] “ L) ‘ “w ~ ‘ o 1] [-] IIJ
5. nqnwsnﬂaauqanauuuﬁ1uﬁatao uasandaiug LU L 29N 9aru Lag LIAa Y
ACF [with up to K lagl for series in C [put into C1

PACF Cwith up to K lagl for series in C [put into C1

ACF ct <enter>

PACF c1 <enter>

ﬁ' o L ') ‘ o v [ *) l (7] ]
ﬁeaaLﬁunwsnﬂaauqawauwuﬁ1uﬂatae LREANANNUE LUADL DI 9 L

v &
fAgaun cl

v ‘ 4 . v W ‘ v +
6. Tﬂ?ﬂﬂ?”qzuﬁﬂG?ﬂﬂﬂﬂﬂﬂuﬂ1uﬂ?l80 uﬂvﬁﬂﬁuﬂuﬂ1uﬂ1t9§ﬂﬁﬁﬂ3ﬂ

AN AU
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ACF aof C1
-1.0 =0.,8 =0.6 =0.4 -0,2 0.0 0.2 0.4 0.5 0.8 1.0
1 0,334 XXXXXAXKX
2 0.168 XXXKXX
z 0,005 X
4 Q.010 X
S 0,109 XXXX
& 0,084 XXX
7" Q.007 X
8 0.063 XXX
? -3.039 XX
10 0,091 - XXX
11 =-9.,031 XX
iz 0.014 X
13 0,039, XX
14 D.,030 b 94
15 Q.089 XXX
16 0,069 XX
17 =-0,029 XX
i8 Q006 X
19 -0.089 XXX
MTR >
PACF of C1
-1.0 =9.8 -0.58 -2.4 -0.2 0.0 9.2 0.4 0.6 0.8 1.0
1 0.324 XXXXXXXKX
2 Q.064 XX
I -0,.078 XXX
a4 0,022 X
3 0.128 XXXX
& 0,011 X
7 =0.062 XXX
8 0.093 XXX
g -9.078 XXX
10 0,107 XXX
11 -0,095 XXX
12 0.033 XX
13 0.045 XX
14 0,002 X
13 0.068 %X
16 0,013 X
17 =0.,060 XX
18 0,000 X
19 -0.064 XXX

MTE >

e
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7. MIN19WILLL 838 Box-Jenkins
Caw - vo o
ﬂ?ﬂﬂﬂ%ﬂ1ﬂﬂﬂﬂﬂﬁﬂ 1ﬁﬁ1ﬂd
ARIMA p=K, d=K, q=K, data in C Cput residuals in C
fpredicteds in C [coefficients in C111]
o o vo I.'! ’
nslifoyaiganta 1dAnds
ARIMA p=K, d=K, q=K, P=K ,D=K ,8=K ,S5=K data in C
fput residuals in C [predicteds in C
[coafficienté in C111 s
) o (-] ‘ L4 a LY
138 p RY awuauuﬂswuLﬂafnwsﬂﬂnaﬂ1unataauunﬂnﬂ1uuqqn1a
» ‘o
d a9 Qﬁuﬁuﬂiﬂﬂaﬂﬂ17ﬂﬂﬁﬁﬂdﬁﬂﬂﬂﬂﬂﬁdﬂﬂﬂﬂﬂﬂ1ﬁﬂﬂﬂﬂﬁﬂ
© r-1 ( ﬂl ﬂ' ﬂ' o Y-}
q A9 QﬁuiuuﬁiﬁntﬂaiﬂaﬁﬂﬂiLﬁﬂﬂlﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ1ﬁﬂﬂ?ﬂﬁﬂ
o a ‘ o o
P a3 QﬂuﬁuﬂﬂiﬂnLﬂaiﬂﬁﬁﬂﬂnaﬂ1uﬂ0lﬂﬂ&ﬂﬂﬂﬂﬂﬂﬂﬂ
|
D &9 awuauﬁsauaonﬁsaﬁﬁwﬂaﬂuunnnwquuuuqqnwa
° a { - a o a
2 A Qﬁﬂ?ﬂﬂﬁ?ﬁﬂlﬂﬂ?ﬂaﬂﬂﬁilﬂﬂﬂlﬂﬁﬂﬂﬂﬂﬂﬂﬂqeﬂﬁﬂ

M v (o va {
C Ao uaga1uﬂaauun1ﬁanﬁ71an

ARIMA 1 1 O C1

o v ° v a {

10iﬁuﬂq7ﬂﬂa9ﬂﬂ3uUﬂ ARIMA Tﬂﬂﬂﬁﬂuﬂ1“ NW?WNL“Q?ﬂW?ﬂﬂﬂaa1u
L r- 1w ' r-3 ( a' ﬂ' a‘u' LI 7 13
ALY AANINY 1T ANUNTINLRDTUDINNTLRARALAFIUN AAUNINY 0 URBAAINY

] [T] + 13 1 ﬂ”
wannausnidu 1 Fednmng 0 sig L
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Estimates at each iteration

Iteration SSE Farameters
3] 133294 Q.100
1 1209383 -2 ,0580 -
2 113351 -0, 200
3 111093 —0.342
4 111087 - ,349
S 111087 -0 ,380
& 111087 ~-0.330

Relative change in each estimate less than 0.0010

Final Estimates of Farameters

Type Estimate St. Dev. t-ratio
AR 1 -0.3499 0.1117 -3.13

Differencing: i regular difference
No. of obs.:. Original series B3, after differencing 82
Residuals: S8 = 111071 (backforecasts excluded)

MS = 1371 DF = 81

Modified Bou-Pierce chisquare statistic

Lag 12 24 6 48
Chisquare 2.72(DF=11) 17 .1 (DF=23) 23 .3(DF=38) 4Z.3(DF=47)
MTE
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- 4 »
Mg Tusunsudri§asy sTaTerAPHIC * dufiTugunvy
2

v ¥
STATGRAPHIC 1“ Harddisk uﬁ? ﬂ1317ﬂl?ﬂﬂ1iTﬂ7uﬂ7Nﬂﬁﬂﬂuﬂ0u 1251

- -cl - 1::: { 1.0:
1. l&aﬂ% ULATOINYNE c:\ INUNW cd statgraf (aAAIY
ct\cd statgraf {Enter>
ct\statgraf>
a ¢ a . \ v o
2. JuW statgrsf uuatiquﬂsunﬁu 1a0ek
ct\statgraf\statgraf <{Enter>
\lvu a’ v v - [ XM
3. ﬂﬂﬁiﬂﬂ 1.1 aﬁuwsnnﬂuﬂundanvs "T" %99 <Enter> 1ﬂﬂ0
4 ] » i 1
zﬂn 1.2 luﬁ1iﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂ?ﬂu Hardware Lau uwnﬁaanqsuﬁ1uawﬁﬂ

H wir) ° K] Vv a o a4 o
ﬂﬂlﬂﬂﬁu1ﬁﬂﬁ7ﬂﬂﬂﬂu "N" ué?ﬂﬁﬂﬁ?ﬂﬁﬂuﬂﬁﬁﬂﬂﬂGﬂiﬁlﬂﬂﬁﬂﬂﬂﬂﬂﬂﬁ?1i€1u

= THTGEAFHLIC S

Statistical Graphics Systen

Uersion: 1.2 Serial Number:

Copuright 1985 STSC: Inc. and Statistical Graphics Corporatiou.
Licensed 3oftuware: Aill rights reserved. Unauthorized reproduction of
this softyare is prahibited and uviolates 1).S, Copyright Laws.
STAIGRAPHICS is a reyistered trademarf of Statistical Graphics Carp.

DO YOI WISH AUTOMATIC LOGON? (YsH): 3

T 1.1
 §
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4. NN <Enter> 1ﬁﬁa§ﬂﬁ 1.3

5. N <Enter> lAR9TUN 1.4 ietﬁutugnﬁnuaaTﬂsunsu
3

STRTGRAPHICS

Statistical Graphics
System

Press ENTER to begin.

o
Tun 1.2
k|

WORKAREA AVAILABLE: 168 KB
MATH CO-PROCESSOR AVAILANLE: NO

PLEASE PLACE:

- EITHER STATGRAPHICS PROGHAN DISK INTO DRIUVE ©
- YOUR DATA DISH INTO DRIVE C

Then press ENTER Lo continue.

gin 1.3
|
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STATGRAPHICS Statistical Graphics System

DATA HANDLING AND SYSTEM UTILITIES TINE SERIES PROCEDURES

A, L. Forecasting

B. Systen Environnment M. Quality Control

C. Report Uriter and Graphics Replay N. Smaathing

B. Plotter Interface 0. Tine Series Analysis
PLOTTING AMD DESCRIPTIVE STATISTICS ADUANCED PROCEDURES

E. Plotting Functions . P. Categorical Data Analysis

F. Descriptive Methods -Q, Nultivariate Nethods

G, Estimation and Testing R. Nonparametric flethads

H, Distribution Functions 3. Sampling

1. Exploratory Data Analysis T. Experimental Design
AMOUA AMD REGRESSION ANALYSIS MATHENATICAL PROCEDURES

J. Analysis of Varlance U. Numerical Analysis

K. Regression Analysis U, Mathematical Functiows

Use cursor keys to highlight desired section. Then press EMIER.
A'ZLQBEL ~ASAVSE: 4RECORD: Som - oo ~0 . - QREUTEW 18QU1I

i SUN NAR 14 1993 B1:46:48 PH UERSION 1.2
o
‘zﬂn 1.4

v < v v oo {u v a H ' °
asdainmurulann 1utu§uanuuuﬁannu1ntaan aoun A-v Tasminng
= dv o a dv w {v av a a ¢
GRandentuin Intag nsnaetubizumsnys A-v anmlantunassnisndolfudusia
a a ' v o ' lv o
Qﬂnstuatnaauunuaawe1ﬂaanﬁunuonaaﬁcnﬁunﬁaenﬂs

a {v a a & 2 8
11151’\6“1&7“0‘81]’13 t i\u’mﬁ@ﬁﬁﬂﬂiﬂﬂﬂ@ﬂ'\ﬂ 1224118003

t._nsdansiigfivions
1 » )
madan1sAeafiuiouad miy  STATGRAPRIC uuaﬁawsnuwtﬂwiagan
{w o v 2 . o v '

vluldadonnne (AsCIT FILE) nonad1etiuan Editor mldle iy sk, eepiT
udn  violdeuluTusunsn 5o iagaﬁa%weawn Worksheet ¥99115un7a
I'O ” v '] ﬂlﬂ" o '] 14 v ﬂ'

Lotus sauﬂaaswauagaawnTﬂsunsunaa1ﬂ 1unuauaﬂuwatauwvnw7uﬁLuﬁﬂagan

{ . ° H v a
lﬁu‘lﬂaiaﬂ')'\” (ASCII FILE) tnuy Tﬂﬂﬂ’\ﬂ’\ﬁﬂ\lﬂﬂﬂﬂdﬂﬂﬂﬂ
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Lot AnLuun feTiif 1.4 vRanuaradnelin
A. Data Management
nA <Enter> lanegif 1.5
 §
8 2w :,l’ [} o v '2 1]
1.2 ﬂseusnﬂaenﬁ71ﬁnagagﬂuu naonﬁnwsuﬁnagatuwuwTuaauﬂaa
Tdsunsariou (doegluninaadenii (1.5) (douauainslif
5. Import Data from ASCII Data File
vo
nf <Enter> laneTin 1.6
k § .
1.4 1diaganﬁuﬁTﬂ7uniuﬁaenws L§a1ﬁia§aa7nu571ﬁﬁozﬂﬁ 1.8
1.6 L¥anm <Enter> asﬂsnnﬂniwaaﬁezﬂﬁ 1.5
v o 1 »
WL ¢ TUROL  1.2-1.6 nWtauwuﬂseufnn1iiogagnuu unnan
v 'l »
owuaaena1ﬂnuiagagauu1uawtﬁuﬁaonwiiiwu1ﬂﬂw1ununau 1.7 )
1.7 iRounayadne lin
3. Read Variable Definitions from SG File
vo  id
nA <Enter> lanegift 1.10
|
- los v a & a o »
1.8 (Aenldandeenisdiagnsd tin LRouunuuaslin K291 uddne
<Enter> lagesih t.11
1
o da g ddw R ¢ . 4
1.9 LRouunuuasasnnnde lianmeen1iiasned tiu (Fouwauuasly
1] 1] v
f K291 WAaINA <A> LHONINIS21UTONANIRNA (A=READ ALL VARIABLES)
|
1.10 tﬁaﬁuqﬁnﬂsiﬁéﬂﬁouﬂiiagatiwéTﬂsuniu AINTOnR <F10>
A le 1 daw = .
tuaaanawnLugﬁonﬁuaaan1ﬁowuaunsuneaetngwan
] ] »
1.11 nwnnaqnﬂsqsﬁaﬁanauﬂannawutiﬁ1uTﬂsun7auao TIUMIAY
gaﬁtﬁﬂawnnﬁsdﬁuuau msawmtes lsunsy L aouuauddne lin
1. Manipulate Defined Variables
vo  ia
nA <Enter> laaesift 1.12
°
- o w oy a I'4 a ' ow s
1,12 L39n1anIWlSNADINITILATIER  LABUUALA1 IR I8 ML
799N TUAINAUTUAITNHST D LRININITUARIYONRN IWNA (D=DISPLAY) 15503ﬂﬁ
3

1.13
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“ DATA HAMAGEMENT ]

anipulata-Def ined:Vartables
- 2. Full-Screen Data Editor .
3. Read Variable Def initions from SG File
4, Write to STATGRAPHICS File
5. Impors Data from ASCII Data File
6. Export Data to ASCII Data Flle
?. Import Data from DIF File
8. Export Data to DIF Fille
9. Import Lotus- 1-2-3 Worksheet
18, Export Lotus 1-2-3 Horksheet
11. Recode fissing Valuegs

Use cursor keys to highlight desired procedure.
Then press ENTER.

2LABEL-—ASAUSC — 4RECORD- S oo s T - YHREU TEW- 18QU LT
SUM MAR 14 1993 B1:58:88 PN UEBSIO" 1.2 >

s 1.5
L ]

DO “0U WISH TO READ AS A FORMATTED OR UNFORNATILD FILE (F-.u): J

U0 1.6
1
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Import ASCI1 Files

Enter the name of the ASCII file to read (Display Files): k291
Enter the maximum record width (Quit): 3
Enter the STATGRAPHICS File name (Up to B8 Characters): k291

IHELP - Z2LABEL - 3SAUSC - 4RECORD: 5- {7
- SUN MAR 14 1993 B82:06:88 PR UERSION 1.2

T 1.7
]

) Import ASCIIL Files
File: C:KZ291.DAT Record Size: 3 STATGRAPHICS File: R291
Name Type btarc End Name Type Start End
. ] Foom e — g i

2: ol = SDISB o .4
SUN PMAR 14 1993 B2:608:68 PN UENSICN 1._

Tin 1.8
A |
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Inport ASC11 Filles

Flle processing complete, STATGRAPHICS Flle Directory Is:
VARIABLE HANE IYPE RANK LENGTH DATE TIME CONMENT
k291 1 49 371493 14:10

Press ENTER to conth\ue. =

ZOREUTEY -

Tin 1.9
|

THE FOLLOWING FILES ARE AVAILABLE:
FILENANE DISK FILEMANE DISK

c2 c :

Cc298 c K294 C
C291 C K295 c
C294 c K6 c
Cc295 c K8 C
CCHART C TESTQC c
CUTUSA c TSDATA C
IRONORE C TUSA C
KB c UCHART c
Ri C usa c
K2 c

USE CURSOR XE¥S TO HIGHLIGHT DESIRED FILE. THEN PRESS ENTER.
AHELR- 'ZLRBEk"BSGUSC_-QRECDHD‘L_ =

Tin 1.0
-}
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THE FOLLOWING VARIABLES ARE CURRENTLY IN FILE C:K291:

UARIABLE MANE TYPE RAMK LENGTH DATE TIRE COMRENT
D EREC TORYE =2 3714-93 14:18 FILE DIRECTORY )

K2s1 h] 1 a9 3714493 14:18

USE CURSOR MEWS TO HIGHLIGHT DESIRED VARIABLE. THEN PRESS:
A=READ gLL UARIABLES  D=DISPLAY JELECTED UARIABLE  R=READ SELECTED UARIABLE

**BBEUIﬁuslﬁﬂuLIL

T 1.11
L ]

THE FOLLOWING VARIABLES ARE CURRENTL? DEF INED:
UARIABLE MAME DISK FILEMANE TYPE RANK LENGTH
c K291 N 1 49

USE CURSOR HKEY¥S I0 HIGHLICHT DESIRED UVARIABLE. THEM PHESS:
A=ASS IGH (-COP? D-DlaPl? B= CHRSE F-“HHH H NUM N=NEW R= HENAHE S= RFaHﬁPE U=UKERIFY
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x291
27 38 24 35 27 26 31 33 38 39 34
- 6

3
32 43 34 32 31 38 28 39 1

[ V)

32
33

o 2LOABELT ASAUSC— HRECORP=- St TG R T
SUM MAR 14 1993 @7:83:88 PN UEBSIOH 1.2

= =~ OREVIEW- 16GULT.

Tin t.13
]

1
2. AN9UEINTH (Forecasting)

aﬂntuguﬁﬂ ﬁazﬂﬁ 1.4 Aouuauaine lin

L. Forecasting

A <Enter> lafesin 1.14
|
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lr ' FORECASTING

- I raun! s Exponent ia k Smanthing
2, Holt’s Liwear Exponential Smoothing
3. Hinter’s Seasonal Smoothing
4, Simple Trend Analysis
5. Exponential Power Curwve
6. Life-Cycle Fitting
7. Seasonal Decomposition

Use cursor keys to highlight desired procedure.
Then press ENTER.

2z 2LABEL: ~35AUSE - 4REEO0RDI G-~ oo G — o rEs oo wlos - OREV L EW: 18

H SUN nAR 14 1993 B82:21:88 P UERSION 1.2 !

Tin 1.14
q

angiR 1.14 wanelfuAun 9350 19 lunquannsnya e ldsunTa
k 3
o @ o ° M
awtsazﬂ Statgraphic RAWITANA 1A
a v { v v nn1 ° 1MT R
ViR IMTUENTNOUNTAAIEIUNTHL IR AEIT Lanin L L Aau
; ; ¥ ' o &2
unuadnslifdadefianls na <Enter> lufiindrafistnunsdFhidludam iawi
296199019938 q Tlsng
-5qiﬂﬁ 1.15 "Brown's Exponential Smoaothing”
|
-507ﬂﬁ 1.16 "Holt's Exponential Smoothing”
*

-ﬁﬁiﬂﬁ 1.17 "Winter Seasonal Smoothing"
L
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EMTER THE MAHE OF THE UARIABLE CONTAINING YOUR DRIR- k291
ENTER THE NUMBER OF FORECASTS DESIRED (12):

ENTER A UALUE FOR THE SHOOTHING CONSTANT 8<RLPHH<1 (8.1):
SIMPLE, LIMEAR. OR QUADRATIC SHOOTHING? (B-1-2): B

2LABEL=ISAUSE = 4RECORD- 5. wo- o oG onr P o 2 i 9REUVEEW - 18U T

SUN MAR 14 1993 682:26:80 Pn ‘UEBSIOH 1 2

TN 1.18
k|

EMIER THE MNANME OF THE VARIABLE CONTAINING ¥YOUR DATA: k231
ENTER THE NUMBER OF FORECASTS DESIRED (12):

ENTER A UALUE FOR THE SNMOOTHING CONSTANT B<ALPHA<1 (B.1):
ENTER A VALUE FOR THE LINEAR CONSTANT 8<BEIA<1 (8.1):
ENTER A UALUE FOR THE SEASONAL CONSTANT B<GAMHA<1 (8.1):
ENTER THE LENGTH OF SEASONALITY (12):

GREV1EW- 16QULT.

2

TN 1.16
]
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[

ENTER THE NAME OF THE URRIABLE CONTAINING YOUR DATA: k231
ENTER THE NUMBER OF FORECASTS DESIRED (12):

ENTER A VALUE FOR THE SMOOTHING CONSTANT B<ALPHA<1 (B.1):
ENTER A VALUE FOR THE LIMEAR CONSTANT 8<BEIA<1 (8.1)°

= -2LABEL ~- C o dREC N ———9REVTEW- 1QGU LT

SUM NAR 14 1993 62:39:88 PN UERSION 1.2

T 1.17
1
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