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Abstract

Special Project Title Forecasting Number of Mental Patients

in Sritanya Hospitai

Name Miss Darunee Jongjitsamrarn
Miss Mayuree Thananusak
Miss Mingsamorn Curasa

Miss Oranif Aerchaikul

Special Project Advisor Assistant Professor Hattaya Chiowattakee
Department Applied statistics

Acadenic VYear 1992

We used the following technique for forecasting the
nunber of mental patients in Sritanya Hospital, : for nonseasonal
time serie we used Single Moving Average, Henderson’s Weighted
Moving Average, Single Exponentail Smoothing, Brown’s one-para-
neter Linear Method, Holt’s two-parameter Method, Brown’s one-
parameter Quadratic Method and Box and Jenkins Method, for
seasonal time serie we used also Wipter’s three parameter Trend
.and Seasonality Method but we did not use Box and Jenkin Method.
More over , we include Sinusoidal Model technique for analyzing

time series with cycle.

¥e found that the proper technique for forecasting the



nunber of patients in case 290 and 298 is Single Moving Average,
Single Exponential Smoothing is proper technique for case 291
and Henderson’s Weighted Moving Average is proper technique for

case 292, 294, 285 and 296

In addition, we found that most of the mental patients
finished only elementary level education , most of them are

single and live in Bangkok.
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case 298

e ; ; ; ; ; : ;
1t Yy {5 term , e 1 e"2 7T term | e ' e*2
— ; : : : ; ; ;
Py sy : : ; : ; :
b2y 12y ; : : : : :
HE: I 11 ;17.314 {-6.314 }39.875 } H H H
V4 31 }21.895 9.1049 }82.899 21.425 }9.574 |91.676 |
HEE- I 15 ;24.031 ;-9.031 }81.567 }24.046 ;-9.04 ;81.833 |
1 6 ¢ 30 123.331 ;6.6681 }44.464 }23.655 }6.344 [40.247 |
HEY 20 ;23,083 ;-3.083 !9.5104 ;22.232 |-2.23 }4.9827 ;
1 8 20 }120.237 {-0.237 ;0.0565 ,21.586 ;-1.58 ;2.5153 ;
v 93 23 121,237 }1.7622 {3.1053 }20.239 ;2.760 {7.6220 ;
110 |} 19 120.615 }-1.615 }2,6095 }21.408 }-2.40 }5.8003 ;
111 ) 22 121,926 :0.0734 :0.0053 }21.295 ;0.704 ;0.4968 ;
112 24 ;21.723 }2.2762 }5.1810 ;21.297 2,702 {7.3013 }
113 18 }21.524 }-3.524 (12,422 }22.934 ;-4.93 [24.347 |
114 |} 28 125,870 $2.1294 !4.5343 }26.002 1,997 ;3,9888 |
115 30 ;30.367 ;-0,367 ;0.1347 }28.883 (1,116 }1.2456 |
116 ) 29 128,632 10,3671 ;0.1347 ,28.783 }0.217 }0.0470 |
117 25 125.367 }-0.367 }0.1347 ;26.057 }-1,05 [(1.1178 ;
118 23 ;23.587 ;-0.587 ;0.3450 ;23.058 {-0.05 ;0.0034 ;
119 23 :20.944 ,2.0559 %4.,2267 $21.590 $1.,409 ;1.9875 |
120 !} 17 $20.818 ;-3.818 }14.578 ;20.465 }-3.46 }12.011 ;
121 25 119,933 !5.0664 }25.668 ;20.065 14.934 {24.347 |
122 15 }120.213 ;-5.213 }27.178 }19.758 }-4.75 ;22.638 |
123 24 119,374 }4.6259 21,398 {20.886 ;3,113 ;9.6926 |
124 18 {22.772 ;-4.772 22,778 }21.172 {-3.17 }10.061 ;
125 26 120.272 {5.,7273 !32.801 ;19,773 ;6.226 [38.770 ;
126 } 12 }16.625 }-4.625 }21.398 }17.521 ;-5.52 {30.489 ;
127 18 ;16.751 }1.2483 ;1.5582 | 18 | 0 i 0 ]
128 | 23 122,118 {0.8811 ;0.7763 ;21.472 1.527 }2.3326 ,;
129 1} 23 124.982 {-1.982 }3.9303 ;23.939 [-0.93 ;0.8834 ;
130 26 122,108 :3.8916 {15.144 ;21.653 }4.346 18.895 |
131 13 }17.258 }-4.258 {18,136 ;17.993 }-4.99 ;24.930 ;
132 18 :15.35% 12,6434 :6,9875 116.179 ;1,821 }3.3160 |
133 17 118.395 !~-1.,395 !1.9463 18.174 {-1.17 }1.3801 |
134 22 121,926 !0.0734 !0.0053 }22.469 ;-0.46 }0.2208 ;
135 ) 26 125.412 }0.5874 }0.3450 }24.237 }1.762 }3.1053 ;
136 | 23 122.632 }0.3671 10,1347 21,002 }1.997 ;3.9888 |
V37 15 !14.192 :0.8077 }0.6523 ;15.587 {-0.58 [0.3450 |
138 | 9 }12.524 }-3.524 {12.422 }15.465 }-6.46 ;41.797 ;|
139 23 121,311 }1.6888 ;2.8520 ;19.005 }3.994 }15.955 |
140 | 27 123,549 | 3.451 !11.909 [22.007 (4.993 !24.930 }
141 3 14 !19.800 :-5.800 :33.648 21.812 ;-7.81 }61.036 |
142 24 119,814 14.1853 }17.516 }19.778 (4.222 }17.825 ;
143 18 !19.468 ,;-1.468 12,1564 {17,588 ;0,411 {0,1690 ;
144 | 14 313.265 {0.7343 ;0.5391 ;14.766 ;-0.76 ;0.5867 |
145 | 10 !11.688 !~1.688 !2,8520 $11.762 }-1.76 ;3.1053 ;
146 14 }11.870 }2.1294 }4.5343 ; H H H
471 11 ; : ; ;
148 1 15} : : ; ;
Jels : ; : : ;
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(Single Exponential Smoothing)
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f171% 3-3 dﬂwnﬁnséﬁﬁu1u§ﬂ151u Tw.ﬁ?ﬁmmﬂ case 291 a7870 SES
fommtmmm—— trm————— fomm——— fomm——— o ——— +
TtiY(t) 1 s I F I e | e2 |
tmmmtmm - trwcmnm- tommmnw— temmce- o n——-—-- +
v 1 27 27 :33.21 ;-6.21 ;38.564
t' 2% 30 26.25 ! 27 ¢ 3! 9}
1 3 1 24 24,487 26.25 }-2.25 (5.0625 ;
1 4t 35 ;25,365 }24.48 ;10.51 ;110,51 |}
t 5 1 27 124,424 25,36 }1.634 ;2.6711 ;
1 6} 26 }23.518 }24.42 ;1.575 72,4830 ;
17 ) 31 )23.838 23.51 }7.481 (55,977 |
1 81 33 124.478 $23.83 :9.161 83,930 !
19 ) 38 125.959 :24.47 ;13.52 }182.81 ;
t10 } 38 }27.069 (25,95 :12.04 ;144.98 |
111 § 34 (27.102 ;27.06 ;6.930 ;48.032 |}
112} 32 126,726 ;27,10 ;4.897 ;23,989 |
113 + 32 126.444 126.72 5,273 :27.809 |
114 | 40 ;27.833 :26.44 :13.55 :183.74
115 30 }26.875 ;27.83 ;2.166 ;4.6929 |
116 } 47 129.556 :26.87 ;20.12 1405.00 ;
17 7 29 27.967 (29.55 ;-0.55 ;0.3096
18 § 39 128.775 (27.96 ;11.03 ;121.71 ;|
19 § 32 27,981 128.77 ;3.224 110,397 |
120 ¢ 36 }28.186 27.98 }8.018 }64.294 |
121 } 24 125,939 ;28.18 }-4.18 {17.524 |
122 | 46 28,654 125.93 ;20.06 ;402.41 ;
123 | 43 (30.091 ;28.65 ;14.34 ;205.78 ;
124 | 40 ;30,568 30,09 9,908 ;98,187 ;
125 34 129.726 ;30.56 !3.431 (11.776 ;
126 ; 39 }30.094 ;29.72 ;9.273 :86.002 ;
127 § 32 ;28.970 ;30.09 ;1,905 ;3.6302 ;
128 |\ 43 ;30.328 ;28.97 }14.02 ;196.81 ;
129 ¢ 34 (29.546 ;30,32 ;3.671 {13.481 !
130 } 32 $28.559 :29.54 ;2.453 }6.0211 ;
131y 31 127.619 (28.55 }2.440 ;5.9553 }
t32 ¢ 38 }28.314 !27.61 !10.38 !107.74 |
133 | 28 ;26,836 ;28.31 ;-0.31 [0.0990 ;
134 } 39 127.927 126.83 !12.16 )147.96 ;
135 1 36 [28.145 }27.92 }8.072 {65.172 }
136 § 33 127.708 :28.14 ;4.854 [23.568 ;
t37 + 41 128.981 27.70 :13.29 }176.65 |}
'38 ! 26 )26.936 !28.98 }-2.98 !8.8907 !
139 | 22 124,602 ;26,93 :-4.93 :24.367 |
140 | 33 }25.051 ;24,60 ;8.397 [70.522 |
141 ¢ 29 !24.588 ;25.05 }3.948 ;15.589 |
142 + 39 126.241 !24.58 14.41 ;207.68 |
143 § 31 ;25.881 :26.24 14,758 122.642 ;
‘44 § 27 :24.810 ;25.88 {1.118 }1.2517 |
'45 } 18 122.208 ;24.81 ;-6.81 :46.388 ;
46 | 38 ;24,256 }22.,20 }15.79 1249.38 |
147 | 31 124,392 !24.25 16,743 145.479 |
148 | 27 }23.694 }24.39 ;2.607 [/6.8011 ;
149 | H 123.69 !-23,6 }561.40 |
+ + e + + + -t
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a, = Ex, _ brt
n n
4
a3 £Y = 584 , £Y = 11534 , £ty = 38024, £t = 1176, .
£t® = 38024
b, = (48%11534) - (1176%584)

(48%38024) - (1176)°
= -0.301
a, = (584/48) + 0.30112%(1176/48)
= 19.544
S. = 19.544 - (0.1/0.9)%(-0.30112)

= 19.58

42]
1]

13.544 - (2%#(0.1/0.9)%(-0.30112))

13.62

3 1 i ) - y
amAtTugun15aa lin

5, =«f + (1-2)5,_,
ced ce)
S, = «5, + (1-a)S,__,

L) L >

«e)
b, = («/(1-a))(S_ - S, )
Ft = a't—l + bb-i.
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] d . o 2 ~of o
#1719 3-4 ﬁﬂwﬂﬂnimaﬂunugdqaﬂu TW.AIEQYN case 290 A2EIFATTUTY

< A s °
L1auuuuLﬂnﬁTﬂLuuLﬂaaﬁﬂﬁaqniq

T Y S ra——— + + ——t + -—t +

v ty(t) s 18(2); a b i F i e | e°2

F S S W +- + T — + + fomm—
1 15 5.45 ;31.57 }-0.65 {~145.00 ! H H
2 15 5.04 }16.69 }13.39 ;-14.,871 }-145.66 [160.66 ;25812.92
3 18 7.70 ;}17.60 ;17.80 ;0.,90570 }-1,4786 {19,478 [379.4158
4 21 0,67 ;20.36 ;20.97 !2.75986 ;18.7109 }2.2890 }5,239887
5 21 0.96 ;20.90 ;21.02 0.54291 :23.7369 {-2,736 ;7.491004
6 13 3,79 ;14.50 }13.08 }-6.3990 !21.,5702 }-8.570 !73,44978
7 17 6,67 ;16.46 ;16.89 ;1.95476 ;6.68668 ;10,313 ;106.3644
8 18 7.86 {17.72 ;18.00 ;1.26494 18,8516 |-0.851 ;0,725281
9 16 6.18 ;16.34 {16.03 ;-1.3865 }19.2734 {-3.273 ;10.71554
0 18 7.81 {17.67 ;17.96 }1.33003 ;14.6461 }3.3538 {11.24813
1 19 8.88 ;18.76 [19.00 ;1.08987 )19.2965 }-0.296 ;0.087912
2 18 8.08 ;18.15 }18,02 ;-0.6053 ;20,0928 }-2.092 ;4.379972
3 15 5.30 ;15.59 ;15,02 ;-2.5619 ;17.4156 }-2,415 }5.,835136
4 9 .630 ;10.22 }9.034 }-5.3663 ;12.4621 }-3.462 }11.98677
5 15 4,46 ,14.03 }14.88 }3.81235 !3.66828 }11,331 }128,4078
6 28 6.64 ;25.38 }27.90 ;11.3461 ;18,6990 ;9.3009 ;86.50795
7 18 8.86 }19.51 ;18.21 ;-5.8688 }39.2531 ;-21.25 ;451.6952
8 15 5.38 ;15.79 (14.97 }-3.7172 ;12,3436 }2,6563 ;7.056277
9 13 3.23 113.49 ;12.98 ;-2.3047 11,2561 }1.7438 }3.040853
0 6 +723 7.400 }6.046 }-6.0937 }10.6778 ;-4.677 ;21.88183
1 17 5,97 }15.11 }16.82 }7.71429 !-0,0470 }17.047 }290,.6002
2 1.49 ;11.85 ;11.13 ;-3.2562 ;24,5438 }-13.54 }183.4351

5.54 }15.18 ;15,91 }3.32161 ;7.87923 }8.1207 }65.94683

4 18 7.75 }17.49 }18.01 ;2.31688 }19.2404 ;-1.240 }1.538613

-

0.34 110.70 {9.994 :-3.1771 {9.45345 10.5465 }0.298712
0.93 110,91 }10.95 :0.21077 !6,81739 !4.1826 !17.49416
.793 !4.505 {3.081 !-6.4060 (11,1689 }-8.168 !66.73166
,679 16,461 16.896 !1.95667 !-3.3243 $10.324 {106,5929
867 17.727 $8.008 !1.26539 |8.85343 !-0.853 0,728348
,086 !7.150 }7.022 }-0.5764 :9.27393 !-2.273 $5.170760
.908 !7.832 !7.984 !0.68204 !6.44625 !1.5537 !2.414133
.990 {7.975 !8.006 }0.14217 !8.66651 |-0.666 :0.444236
6.09 }15.28 !16.91 !7.31161 }8.14883 !8.8511 !78.34303
1.50 !11.88 }11.13 !-3.3990 24,2231 {-13.22 !174.8504
1.95 111,94 111,95 ,0.05706 }7.73313 }4.2668 }18.20616
0.19 :10.37 }10.02

o o =2

D WN e
e e
N = =3 00 O -2 O =3 W

-3
—
o

-1.5745 }12.0143 }-2.014 :4.057788

=]
[
o

)
)
0.01 [10.05 }9.984 ;-0.3154 }8.44554 ;1.5544 ;2.416321
0.00 ;10.00 ;9.996 ;-0.0473 ;9.66896 [0.3310 ;0.109583
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—
-]

[
(=)

0.00 ;10.00 ;9.999 ;-0.0063 }9.94933 0.0506 ;0.002566
.700 ;4.330 }3.069 ;-5.6707 }9.99317 |-6.993 ;48.90453
.870 }4.816 }4.923 ;0.48590 ;-2,6008 ;7.6008 }57.77303
,187 13.349 (3,024 }-1,4661 }5,40989 }-2.409 ;5.807601
.518 }7.101 {7.935 }3.75191 }1,55798 [6.4420 [41.49951
.051 ;7,056 }7.046 }-0,0449 }11,6874 |=-4.687 }21.87264
+205 }5.390 }5.020 H
»120 14.247 13.993
,012 14.035 }3.988
----- + + +-

DL WN =

-1.6665 }7.00191 }-2.001 ;4.007683
-1.,1428 }3.35350 }0.6464 ;0.417950
-0.2119 2,85068 }1.1493 {1.320930
P L e + +
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1
1
6
1
1
1
1
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5, =«¥, t+ (1-a)(S__,  + Db, _,)

S, = (0.4%15) + (0.6%(15+0))
= 15

b, = ¥(§, -85 _,) + (1-¥b,__,
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(0.1%(15-15)) + (0.9%0)
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d
LIBunuuTEan

- -4 ——— + + + +
t oYty ! b : 5 ! F : e Poet2 )
+= Llad ] + - + + +
1 15 | 0 15 | : ' !
2 15 ! 0! 15 ¢ 15 1 0! 0!
3! 18 ! 0.12 ! 16.2 | 15 ! 3! 9!
4! 21! 0.3072 | 18,182 { 16.32 | 4,68 ! 21,9024 !
5 ! 21 :0.407232 !19.49952 ! 18.4992 ! 2.5008 !6.254000 !
6 ! 13 :0.130961 }17.14405 !19.90675 :-6.90675 :47.70322 |
7 17 $0.119961 !17.16500 }17.27501 :-0.27501 }0.075632 !
8 ! 18 10.148562 !17.57098 $17.28496 :0.715030 :0.511268 !
9 ! 16 !0.079780 !17.03172 !17,71954 !-1,71954 !2.956832 |
10 ¢ 18 $0,115320 !17.46690 !17.11150 }0.888492 !0.7589419 |
11 ¢ 19 :0.172031 :18.14933 }17.58222 !1.417775 }2,010085 !
12 ¢ 18 10.159176 !18,19281 !18.32136 {-0.32136 !0,103276 |
13 15 :0.025097 }17.01119 !18.35199 !-3.35199 !11.23588 |
14 ! 9 1-0.29635 !13.82177 !17.03629 !-8.03629 :64,58203 !
15 ! 15 1-0.23737 !14.11525 }13.52542 11.474577 12.174379 !
16 | 28 10.327513 !19,52672 !13.87788 {14.12211 !199.4342 !
17 ¢ 18 :0.253343 !19.11254 119.85424 }-1.85424 }3.438213 |
18 ! 15 10.078707 }17.61953 }19.36588 !-4.36588 :19,06098 !
19 ¢ 13 :-0.10922 !15.81894 :17.69824 }-4.69824 ,22.07346 !
20 ! 6 !-0.49761 !11.82583 !15.70972 :-9.70972 !94,27871 |
21 ! 17 $-0.27073 }13.59693 !11.32822 !5.671777 {32.16905 |
22 ! 11 :-0.36378 (12,39571 {13.32619 !-2.32619 {5.411179 |}
23 ! 16 !-0.20506 !13,61915 '12.03192 !3.968070 !15.74558 !
24 ! 18 !-0.02162 {15.24845 113.41409 }4.585907 $21.03054 |
25 ! 13 !-0.11070 }14,33609 !15.22682 }-2.22682 !4.958760 !
26 ! 10 }-0.27971 {12,53523 }14.,22539 !-4,22539 !17.85396 |
27 ! 11 {-0.32993 !11,75331 }12.25551 }-1.25551 !1,576330 !
28 ! 3 1-0.66687 !8.054024 !11.,42337 !-8.42337 !70,95322 |
29 ! 7 1-0.68235 {7.232290 !7.387151 {-0.38715 !0.149886 !
30 ! 8 1-0.62435 !7.129959 !6.549931 !1.450068 !2.102697 |
31 ! 7 1-0.60458 }6.703361 }6.505602 }0.494397 ;0.244428 !
32 ! 8 !-0.52853 :6.859268 !6.098781 !1.901218 !3.614632 !
33 | 8 !-0.46176 ;6.998442 !6.330737 !1.669262 ;2.786438 |
34 ¢ 17 $-0.04322 }10.72200 :6.536681 }10.46331 }109.4810 !
35 ! 11 $!-0.03037 !10.80726 ;10.67878 ;0.321219 }0.103182 ;
36 ! 12 :0.018544 !11,26613 !10.77688 !1.223111 }1,496001 |
37 } 10 !-0.03284 !10.77080 }11,28467 !-1,28467 !1.650397 !
38 ! 10 :-0.06236 !10.44277 !10.73796 }-0.73796 }0.544591 |
39 ! 10 {-0.07757 !10,.22825 !10.38041 {-0.38041 }0.144717 |
40 ! 10 {-0.08360 {10.09040 !10,15067 !-0.15067 !0,022702 |
41 ! 3 1-0.36387 !7.204079 }10.00879 }-7.00679 }49,09523 !
42 ! 5 1-0.43748 16.104121 !6.840203 ;-1,84020 }3.386347 !
43 ! 3 !-0,54415 14,599982 !5.666637 !-2.66663 }7,110954 |
44 ! 8 !-0.38638 !5.633499 :4.055832 !3.944167 !15.55645 |
45 ! 7 1-0.31626 }5,948269 }5.247116 {1.752883 :3.072602 |}
46 ! 5 1-0.34154 15.379200 }5.632001 }-0.63200 }0.399426 |
47 ! 4 '-0,38305 !4.622591 $5,037652 !-1,03765 !1,076723 |
48 ! 4 1-0.39263 !4.143722 !4.239537 !-0.23953 }0,057378 }
——— e m——— + + [ [ +
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( Tripple Exponential Smoothing Brown’s one-parameter
Quadratic Method)
< [4 ¥ ad - < [4 4
nﬂiatﬂsﬂznagniul1aﬂa151ﬁn11ﬂ1u17auuuunanﬂTﬂmuun?aaﬂﬁﬁwu
ATeiin AR naTuanRA T ETUNI THNL Dut FurTy 1o Ea§a1u case 290 3%
. - <3 [ 4 3 4
ranruiu FeutantTuiuut feadadruede 1 «=0.1

<e) «3) «e) (3)

s, TeedmAMLiNA S,, S, WAz S, tn1fy

L ’ LS 1 1

Ao S, S

: 1 [ * 1] ’
Y, Tstnfiv 15 dwdmAn a_, b uaz c,

ces s>
a_ = 3S_- 35, +8,
a, = (3%15.3) - (3%15.03) + 15.003
= 15.813 . .
b, = _a [(8-5a)S, - (10-8a)S_ + (4-3a)S, 1
2(1-0) "
b, = [0.1/(0.8%)I#[(6-5(0.1)15.3
- (10-8(0.1))15.03 + (4-3(0.1))15.0033
= 0.0855 e <s»
¢ =

[ & 1°(S, - 25+ 5, )
-

(0.1/0.9)%(15.3 - (2%15.03) + 15.003)

0.029889
niumidwEInTd F,

= a_ + bT +er”

.y
|

4T

F

4

15.813 + 0.0855 + 0.029889

[f}

15.94125

WANITAIUILAIAITIY 3-8
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A1714 3-6 Awamtad ety . aifagn case 290 Aaaifn1Tuy

o Id ” v
LiﬂuuuuaanﬁTULuutﬂnaﬁwaﬁnaiq

R T pmmm——— F - toem——— tommea~ e ] + + tmm——— + +
1t ! y ! s1 } s2 { 83 ! a ! b } ¢ !} F ! e ez 1}
teerntrnce— L LT L T e~ tommm—- + + + temmcnetecvcwntensnend
v 13 15, 15} 15 ;7 15 H H : H : H
! 23 15) 15% 15! 15} 15 } BE-16 ! 0! ! ! !
{ 3! 18 ! 15.3 !15.03 15,00 !15 31 10,0855 10,029 | 15 : 3! 9
! 4% 21 $15,87 !15.11 :15.01 $17.28 $0.2338 !0.080 !15.94 15,05 }25.59 !
! 5% 21 !16.38 !15.24 !15.,03 !18. 46 10,3411 0,115 !17.63 3,36 !11.33 !
! 6! 13 116,04 !15.32 !15.06 {17.23 !0.1871 }0.057 !18.97 !-5.9 !35.69 !
! 7, 17 $16.,14 !15.40 !15.09 !17.31 $0.1807 }0.053 !17.51 $-0.5 $0.266 |
! 8! 18 116.32 !15.49 !15.13 !17.63 10.2005 {0,058 :17.58 :0.41 $0.175 }
{9 16 !16.29 !15,57 !15.18 !17.33 !0.1541 !0.040 !17,93 !-1.9 !3,731 !
110} 18 16.46 !15.66 15.23 !17.63 }0.1725 !0.045 !17.56 :0.43 0.186 !
! 11 ¢ 19 !16.71 !15.76 !15.28 !18.12 :0.2111 $0.056 {17.88 {1.11 }1.233 !
$12 % 18 !16.84 !15.87 !15.34 :18 25 10.2070 10.053 :18.44 !-0.4 }0.198 !
{13 ! 15 !16.66 :15.95 !15.40 !17.52 !0.1138 !0.019 }18.56 }-3.5 }12.67 !
!14 } 9 !15,89 !15,94 !15.45 !15.29 !-0.130 !-0.06 {17.69 ;-8.6 75.56 !
} 15 ¢ 15 !15,80 !15,93 !15.50 !15 11 {-0.141 !-0.06 !15,10 !-0.1 !0.010 !
! 16 } 28 }17.02 !16.04 !15.56 :18.50 }0.2226 }0.061 114,90 !13.0 !171.4 !
! 17 ! 18 §17.12 }16.15 {15.,61 }18.53 $0.2079 :0.053 }18.83 !-0.8 ;0.701 }
{18 ! 15 !16.91 !16.22 115.68 !17.72 !0.1067 0,016 !18.84 !-3.8 !14.77 !
! 19 ! 13 !16.51 {16.25 !15.73 !16.52 {-0.029 {-0.03 !17.88 !-4.8 {23.89 !
120! 6 !15.46 116.17 !15.78 !13.65 !-0.331 !-0.13 !16.48 !-10, }109.8 !
121 % 17 15,62 116,12 !15.81 !14.31 $-0,240 !-0.09 !13.15 !3.84 $14.80 !
122} 11 !15.15 !16.02 !15.83 !13.23 {-0.337 !-0,12 }13.95 }-2.9 }8.708 |
123 ! 16 !15.24 }15.94 !15.84 }13.73 !-0.262 !-0.09 {12.72 !3.27 {10.70 }
! 24! 18 !15.51 !15.90 !15.85 !14.69 !-0.142 !-0.05 113,34 !4.65 !21.T1 !
!'25 { 13 $15.26 !15.84 !15.85 $14.12 }-0.192 !-0.06 }14.48 !-1.4 }2.193 !
126 ¢ 10 {14.73 $15.73 !15.84 112.86 {-0,311 {-0.10 !13.84 !-3.8 !14.75 |
$ 27 ! 11 $14.36 !15.59 !15.81 !12.13 }-0.366 {-0.12 !12.40 !-1.4 }1.962 }
{28 F 3 !13.22 !15.35 !15.77 :9.384 :-0.628 !-0.21 !11.58 }-8.5 $73.63 !
129! 7 !'12.60 !15.08 }15.70 !8.272 !-0.699 :-0.22 }8.441 !-1.4 {2,079 !}
130 7 8 :12.14 114.78 !15.61 17.680 !-0.709 }-0.22 !7.223 !0.77 10.603 }
$31 7 7 !{11.63 {14.47 !15.49 16,970 $-0.731 }-0.22 !6.615 !0.38 ;0,147 }
132! 8 111,26 {14.15 !15.36 {6.708 !-0.703 }-0.20 {5.873 !2.12 !4.521 !
133! 8 !10,94 !13.83 !15.20 !6.538 !-0.666 }-0.18 }5.653 $2.34 15.506 !
} 34 ¢ 17 :11.54 !13.60 !15.04 !8.880 !-0.367 !-0.07 !5.538 }11.4 }131,3 |
¢35 11 $11.49 !13.39 !14.88 !9.183 ;-0.304 {-0,05 :8.328 }2.67 }T.136 |
136 ) 12 !11.54 }13.20 !14.71 !9.723 !-0,220 !-0.01 !8.727 }3.27 {10.71 }
}37 ! 10 ;11.38 !13.02 !14.54 !9.636 ;-0.208 !-0.01 }9.392 }0.60 }0.369 !
! 38 ¢ 10 !11.24 !12.84 !14.37 !9.582.:-0.193 {-0,00 }9.324 }0.67 ,0.456 |
139 % 10 11,12 !12.67 $14.20 !9.554 !-0.176 }-0,00 19,292 }0.70 }0.500 !
$40 ! 10 !11.01 !12.50 !14.03 !9.546 :-0.159 {0.003 :9.289 }0.71 }0.504 !
141 3 :10.21 $12.27 !13.86 }7.656 }-0.340 :-0.05 }9.307 }-6.3 139.78 }
}142 ! 5 !9.690 {12.02 !13.67 !6.685 !-0.412 }-0.08 !7.144 }-2.1 $4.600 !
{43 ! 3 :9.021 {11.72 {13.48 !5.382 !-0.514 !-0.11 !6.066 }-3.0 9.402 |
''44 1 8 18.918 :11.44 }13.27 !5.712 {-0,436 -0,08 14,611 }3.38 !11.48 ;
145 % 7 $8.727 :11.16 :13.06 !5.740 :-0.395 !-0.06 }5.058 }1.94 }3.770 |
146 ! 5 !8,354 !10.88 !12.84 !5.248 !-0.412 1-0.07 5.146 !-0.1 }0.021 }
'47 ! 4 !7,918 !10.59 '12.62 14.607 !-0,443 }-0,07 }4.630 }-0.6 }0.397 ]
£ 48 ! 4 !7.527 :10.28 !12.38 '4.116 !-0.455 }-0.08 3,942 !0.05 }0.003 !
trmmm e ——— e ———— - tommme= - + == + ctmmmm- tommem—- +
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B 3.8 n113tﬂ1wsuia§aagn1us1a131a1§ﬂ1ﬂt?aﬂuuusaniTﬂtuuLﬂaaiwﬁﬁuniﬁ :
~ 4 . .
InasIutend (Tripple Exponential Smoothing =: Winter’s three

parameter trend and seasonality method)

L 4, < 4 ﬂ g [V d
naganuﬂNﬁilﬂiﬁangnﬂal UHUULUIN Ad ﬂﬂgaﬂTm case 295

WIALTHAY  AB B B, B B yeeus B

o? Y s1? se

o & 8..4» - o
TaalHLuaing aﬂnuuuﬂﬁwt1nau1ﬂﬂ1ut§au1ﬁtﬂuﬂaauuﬁmagai

S31e

8,(T+1) = aly_,, - SN_ ,(T+1-L)] + (1-a)[a_(T)+b, (T)]

T+1

b, (T+1)

H

gla,(T+1) - a_(T)] + (1-g)b_(T)
Sn,,,(T+1) = [y_, ,-a (T+1)] + (1- ) Sn_, (T+1-L)

&
HLRzWBInNTH 31N

Foon(T+1) = 8 (T+1) + b (T+1) + SN__ (T+1-L)

“+

& i
iBO—A*LL’ilLI'J i [ lell!ﬂ
20 40 80 g0
. 1]
time index o Tayadu
' ¢
fauwaInin

4 » ' ‘ P -
N 3.6 n11wudaqaﬁwawn1manu1u§ﬂaa1u1w.H?ﬂmmq case 295 A2m3An17U%y

< -~ 4
lTEUuUUlaﬂﬁT“luulgﬂaﬂﬂQqulﬁﬂi «a =0.1, g = 0.8, ¥ = 0.7
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4 '
3.9 nﬁwatasqsuiagaagn1ut1aqaoanﬁ1ata1ﬁsunﬁ1nanaa

(Regression Analysis)

'Y I - 4 4 . w L)
117 ATIEATINARIEN1TT LR TIEAN 1 T0RR DS \iasinFayatuadian
LiaunTad FeRnFeinatuadanasauuation ut FuaTe Evidudndeinalucase 290

<4 4
gun19n1fun1TwE N T

e

Y =a + bt

L)

28 ° ] X
AABININT1TRIAT 8 UAE b 3INFUNIT

b= nr¥,t - =Y It
net® - ) ®
a= LY -Db £t
2 oa

awniagaéwu1m1§ a = 19.54432 , b = -0.30112

. 3 ' o
NINTITUNURD \la’ﬁ'\WEqﬂimﬁ*sﬂ'\‘Iq‘s 3-7
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dﬂwnqn1éiwu1u§dvm1u TW. AT8QQN case 290
2 < o < 's
A280N1TILATISHNTRANAD
'
vY(t) t*Y t°2 Yt e e"2
:
H 15 1 15 1 19.243 -4.24319 18.00472
H 15 2 30 4 18.942 -3.94206 15.53990
H 18 3 54 9 18.640 ~0.64093 0.410803
H 21 4 84 16 18.339 2.660189 7.076608
H 21 5 105 25 18.038 2.961318 8.769407
H 13 6 78 36 17,737 -4.73755 22.44440
H 17 7 119 49 17.436 -0.43642 0,190465
H 18 8 144 64 17.135 0.864705 0.747715
H 16 9 144 81 16.834 ~0.83416 0.695832
H 18 10 180 100 16.533 1.466963 2.151981
! 19 11 209 121 16.231 2.768092 7.662335
H 18 12 216 144 15,930 2.069221 4,.281676
H 15 13 195 169 15.629 -0,62964 0.396458
H 9 14 126 196 15.328 -6.32852 40,05017
H 15 15 225 225 15.027 -0.02739 0.000750
H 28 16 448 256 14.726 13.27373 176.1920
H 18 17 306 289 14.425 3.574866 12,77966
H 15 18 270 324 14,124 0.875995 0,767367
H 13 19 247 361 13,822 ~0.82287 0.677124
H 8 20 120 400 13.521 -7.52174 56.57667
H 17 21 357 441 13.220 3.779381 14,28372
H 11 22 242 484 12.919 -1.91948 3.684438
H 16 23 368 529 12.618 3.381639 11.43548
H 18 24 432 576 12.317 5.682768 32.29386
H 13 25 325 625 12.016 0.983897 0.968054
H 10 26 260 676 11.714 -1.71497 2.941133
H 11 217 297 729 11.413 -0.41384 0.171267
' 3 28 84 784 11.112 ~8.11271 65.81614
H 7 29 203 841 10,811 -3.81158 14.52819
' 8 30 240 900 10.510 -2.51045 6.302396
H 7 31 217 961 10.209 ~3.20932 10.29978
5 8 32 256 1024 9.9081 -1.90819 3.641225
H 8 33 264 1089 9.6070 -1.60707 2.582675
' 17 34 578 1156 9.3059 7.694058 59.19853
H 11 35 385 1225 9.0048 1.995187 3.980772
H 12 36 432 1296 8.,7036 3.296316 10.86570
H 10 317 370 1369 8.4025 1.597445 2,551831
H 10 38 380 1444 8.1014 1.898574 3.604584
H 10 39 390 1521 7.8002 2.199703 4.838694
H 10 40 400 1600 7.4991 2.500832 6.254161
H 3 41 123 1681 7.1980 -4.19803 17,62352
H 5 42 210 1764 6.8969 -1.89690 3.598266
H 3 43 129 1849 6.5957 -3.59578 12.,92964
H 8 44 352 1936 6.2946 1.705348 2.908212
H 7 45 315 2025 5.9935 1.006477 1.012996
H 5 46 230 2116 5.6923 -0.69239 0.479409
H 4 417 188 2209 5.3912 -1.39126 1,935618
H 4 48 192 2304 5.0901 ~1.09013 1,188396
1
1
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3.10 n113La11sﬁiagaagn1uLaa15753§uanﬁ Rat LIunuf
(Box and Jenkin Method)
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' o o e 4 . [
wiAanFuiiuguiatey  tdadiuadlTeIwaELUg 370 case 290
CPACERTRT AR(1,1,0) MA(O,1,1) usr ARMA(1,1,1)
4 [ ve V. ' < 4 o .
LHATARIMUURR NI TUTERWAWITINLRET 3 NUUNINITRTIIFAY

4 4 I'4 ]
fuang-1wess ladua29  Tasn1imiAt @ avla

a3

Y

A1 Q@ prasy AR (1,1,0)

o ’
-15.2744 < X_ NavAune
ArmaRTEL NI 11

\ 4 ,
A1 Q ®may  MA (0,1,1) -0.38654 < X NasAWny

AdMAFTE LN 11

1] . d 1]
A1 Q may  ARMA (1,1,1) 1.585 < X, NavAune

A WMBFTE LMY 10

' o 4, 4 -~ 4 Ao
uﬁﬂQTﬂﬁ?HUHﬂHWNW“ﬁﬁﬂUNﬁ?WNLﬂuﬂﬂﬂuﬂﬂﬂ%ﬂjﬂL?ﬂq LHBuRINUY

" dad 4t 4 ' 4 . w
wataluy ﬂ?uUﬂﬂﬂﬂqQQQTNﬂﬂQQWNﬁﬂﬁﬂLﬁaﬂu HAZATLARENI1RIFANEAIARDN

4 »
ﬁaﬁﬂlﬂﬁﬂuﬁﬁqﬂ Al

A1 MSE ®a¥ AR(1,1,0) = 20.372
A1 MSE 384 MA(D,1,1) = 17.838

A1 MSE may ARMA(1,1,1) = 17.651

A1 ME 189 AR(1,1,00 =  2.i25E-%
A1 ME  pes MAI0,1,1+ =  0.0681
A1 ME  §84  ARMA(I,1,1» = 0.114

@ dadd - [ . e
ﬁnuuunaﬂ%ﬁ Aa WA VTHAEN VTGN 8 TUE L B VYTNEn 1A TuFY 1

4

[ A 4 d (K] -
nunﬁﬁtaaatnaaunuuu1uun§nﬁaauaﬁ 1
d
FUNTTWEIN I

y4) = a+ ey, _, - eE_, +E,

¢ = 0.23304
¢ = 0.86244
M = -0.11805
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3.11 nﬁ13tniﬁ=ﬁiagaagn1ut1aw513§7uuu1ﬁgﬁaaﬁa (Sinusoidal)

1ifiayazasTsa 295 tilufrad1etun1vdman TeeiFeufausdn v,

< - < 2 4
IINR19I97 3-8 a«uﬁac%uzﬂn 10 szinuIngl9LIRn 4, 12, 22, 23, 34
o4 : J o
Was 41 tdudiuii3endtean  was #9128 10, 19, 28 uss 40 L iudud

L3Endaues %qﬁgﬂ1§1ﬁaﬂssuwmawnniwwiﬂ L =10 UNUATRI SR TURENIT

¥R aTiid
np, + 8, EXx, + B EX, 4+ B EX, + p.EX, + B EX, =Ly
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- & « < [ & - . 9
3. anvmznﬂga1uaaauﬁ11uunna1¢a1nna§a1uﬂ31uu n1ivn1Twen-
{f 4 - o fa ' '4
NIALNAAIINARIALARDL  AVUUATTUBINTARINAITWEANTATUT 82 L 2871817

rY

» ad v . <4 <o
4. MNTIYANABAUNTANIINNISMRUNL IF TS LUBL TTIUEIWIRATOARN

rY

d e ow o »
Lnaanuan&mzna1UHae§ﬂ1371ﬁaa vfu ®AMBAY Lud 818 “AY angas e
- B w € o o o e LMt w f ' e Iy}
NITIALAUIDYRIZ LNUTUNENAY nwﬁw1nn1wuna§a11nisn1wqanﬂmsnaqgﬂqa
A a1nﬁagaﬂnﬂuﬂﬂwnaquqaisﬂaa azn?ﬂuLﬁaoiwuqu§ﬂ1511ﬂ3ﬁ1uﬂn1unﬂw

1 . XY (PR N, ¢ 3 < 3 < o EY] ]
B INRIUIUL RS ua1un5ﬂu1w159aﬁuﬂasﬁ1zLnnmawuaugﬂaa1uuaazﬂn1u
nwwﬁiwuautﬁw11m§a1ﬁn1ﬂnﬂaﬂa1qnac§ﬂ1515ﬂ3n1uﬁnwuﬂwwéqqq ERN PR APRET
. ES 'S o " e o Y] o W - O o B
uﬂuwaxﬁiqzwwﬂﬂaﬂuﬁuwuﬁﬁsn1waanumznmiuﬂaagﬂaﬂTinaﬁ1ﬁ aﬁuuwwnugﬂu
. - { o L o - o ' N Y
1aazn1nw11Lai1vﬁnwn11n§nwuﬁizu1wqanﬁmsﬁ11ﬂﬂaagﬂaa AadnnTunie
dy‘av ]
nwﬁtnnuunnnagaﬁnn
J 94\'. o 3 [} -
LuaeawnanTiqwaWUﬂa1aL1unwnﬂ511u11nnagaaﬂqq1uuﬂu fi
Y &, v o . Y » o - R . £ v w
uunagan1aaouaﬂu1uuaa wﬂnnagauﬁauﬂssnaunac1aaﬂ1azn1n111L9113n1u1a
2 4. [l = e -
5. aﬂnnaganuwu1 WY &N IUNIWANTH Quawzuﬂ LA TEAUNITANKD

) o P o for o o a < 4 da
ﬂi’l\";'l]') uuuﬂuumwﬁ'a'mﬁ’uwuﬂnuam'mtgi]'m'hmn Lazanneamdisuni

w 4 5 . - -
AuFuiiugnae ?qazuw1ﬂ§nw1§nvwﬂmmw15nan1ununa1u
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] 3 S
11718 TUsunTuE91 7998 STATGRAPHIC 1un111taiqzﬁauniutia1

g . v |
T4 E1TH 90 "TuTunud1e337 Statgraphic” fiut Wan TR TH

- . - | [Y) z - y
statgraphic 1u Hard disk uR2 ®1w170L 7808 TUT0nTuR W TuURDY B9t

d 1 d Vo as 5
1. Luaa§1ukﬂia¢wuwa e\ 1uwuﬁ cd statgraf leasu
c:\>cd statgraf <{Enter>
c:\statgraf>

o 4 w vuu
2. Uww statgraf LuatirdTiaunTu 1RR
c:\statgrafistatgraf {Enter>

Yo d Yo )
2. TRENTIM (D na <V wia ¢Enter) 1advIn (2)

b E ™)
’mE " "mg
Statistical Graphics Systemn

Uersion: 1.2 Serial Humber:

Copyright 1985 SISC; Inc. and Statistical Graphics Corporation.
Licensed Sof tware: All rights reserved, Unauthorized reproduction of
this softuare is prohidited and wvwiolates 11,S. Copyright Laus,
STATGRAPHICS is a registered trademark of Statistical CGraphlcs Corp.

DO YOU WISH AUTOMATIC LOGON? (ysM): B

(i D
9

[N

4. ne <Enterd> 1A&4TUN (3)

5. N8 <Enter> 1§§¢3ﬂn (4) ?etﬁutugwﬁn

2



STATGRAPHICS

Statistical Graphics
System

Erecs ENTER to begin,

d
(sdn 27
¥

WORKAREA AVAILABLE: 168 KB
MATH CO~-PROCESSOR ARUAILABLE: NO

PLEASE PLACE:

- EITHER STATGRAPHICS PROGRAMN DISK INTO DRIVE C
~ YOUR DATA DISK INIC DRIVE C

Then press ENTER to continue.

4
(5in 3
|
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l  STATGRAPHICS Statistical Graphics Sustem |

DATA HANDLING AaND SYSTEM UTILITIES TIME SERIES PROCEDURES

[Pl ata Managenent L. Forecasting

B. System Environment M. Quality Control

C. Report UWriter and Graphics Replay N. Smoothing

D. Plotter Interface 0. Time Series Analysis
PLOTTING AND DESCRIPTIVE STATISTICS ADUANCED PROCEDURES

E. Plotting Functions P. Categorical Bata Analysis

F. Descriptive Nethods R: NMultivariate Methods

G. Estimation and Testing R. Nonparametric Methods

H. Distribution Functions S, Sampling

1. Exploratory Data finalysis T. Experinental Design
AMNoOUA AND REGRESSION ANALYSIS MATHEMATICAL PROCEDURES

J« Analysis of Variance U. Numerical fnalysis

K. Regression Analysis U, ﬂathenatical,Functions

Use cursor keys to highlight desired section. Then press ENTER.
AMELP. - 2LABEL =3SAUSC, . dRECORD 5o - —ooh o ]

R,
GILMGIE SUN NMAR 14 1993 B1:46:88 PN UERSIOH 1.2

4
(5dn 4)
9

e Yo v ¥ I'4 » o s
AL NR LRI 1utn§nanuuﬁﬁqnﬁu1ML3an feuf A-V  Tunna

I'4 o o
umnaﬁm b amxﬂ@nﬁun‘lﬁ'luﬂfumﬁ LAY LAUU

- d e ow
1. nw1aﬁﬂwstn51ﬂunagg
- 4 - @ [ :’I -
nw1aanwitnﬁqnuna§aﬁwwiu statgraph wud18190  input
data 181 Editor fi71u18 181 SK, QE Lﬁuau Wia Eagaﬁﬁﬂ worksheet u
Ag < aqdw . -3 . 2', ug
lotus Tunuy aﬁuwzxawwznimnnagaawn SK Editor itfn1Ud Taan1a 8 IuRauagu
o w d 4 d
1.1 awnlugwan aqzﬂn (4) taauunuudyldn
A. Data Management
o J
A <Enter) 1aa«3ﬂn (5)
:: v 3 1 » . W &
1.2 ﬁi«uinnaqnﬂi1ﬁﬂagaqﬁuu aaqnﬂnﬂiuﬂnagatnﬂuﬂ1u
‘ ' 4 v 4 4 4
fupasTlIunTunau Luaa§1unﬁwaaaq3un (5) 1aauunuudslun
5. Import Data from ASCII Data File

ooas 4
fia (Enter> 1ﬁﬁﬁzﬂn (6)
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| DATA MANAGENMENT i

2: Full-Screen Data Editor

3. Read Variable Definitions from SG File
‘4, MWrite to STATGRAPHICS File

5. lmport Data from ASCII Data File

6. Export Data to ASCI] Data File

?« Import Data from DIF Flle

8. Export Data to DIF File

9. Import Lotus 1-2-3 Worksheet

18, Export Lotus 1-2-3 Uorksheet

11. Recode Missing Values

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

2LABEL -73SAUSCw ARECORD -

; ‘“9BPUIEU‘19QU1T“
SUN MAR 14 1993 81:50°88 “

4
(5dn 5

DO YOU WiSH T0 READ AS A FORMATIED OR UNFORMATIED FILE (r-uj: B

- 2LABEL - 35aUSC - 4RECORD.S

THELP —
SUN hAR 14 1993 BZ2:88: ll )] UERSIOH 1 Z

- -—QREUTENCABRU LT
INPUT G OFF

o
(7un 6)



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly
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d w d e v 4
1.5 1d§a§aawunTU1un1uaaqn11ALua1ﬁna§aﬁ1uu511an3Un

()

Inport ASCII Files

File processing complete. STATGRAPHICS File Directo is:
UARIABLE NAME TYPE RANK LENGTH DATE TIHE9 anﬂEHI
k291 N 1 49 371493 14:18

Press ENTER to continue.

d
(gﬂn 9)

4 . 4
1.6 iuana <Enter> asﬂiwnanﬁwaaﬁqzﬂn (5)

v i} »
(HUTBLUR Tumau 1.2-1.8 ﬁﬂtawwsﬁ¥qu7nn1ﬁﬁa qA
w
ﬁﬂuu 1un1Tnﬁqwuﬁ1¢ﬁa1ﬂnunau1ﬁﬁuu1u
iﬁt5uﬁaqnﬂ?wﬂﬁu1Un11unuaau 1.7 )

4 4
1.7 tRauunuiElun

3. Read Variable Definitions from SG File
na <Enter>‘l€a’§q3uﬁ (10)

S P 4 o
1.8 Lﬁan?aiwénaa@nﬂiqLﬁiﬂzﬁ tdu tRaunnuuselUn K291
v Vs 4
wane <Enter> 1aaqzﬂn (11)

4 4 ¢4 4 4
1.9 Laauunuudqaquwn?a1wan§acn11 v LaauunuedNtUn

1 24 4 ° 3 » z
K291 usaina <A LWBﬂWﬂWTﬂWuﬂﬂﬂaﬂﬁﬁNﬁ (A=READ ALL VARIABLES)

° 4 ] o ‘a
1.10 a3nuune <F10> luﬂﬂﬂﬂﬁWﬂlNEﬂaﬂ auﬂTSﬂﬁﬂaUlEWé

LNEﬁaﬂl uauﬁuqﬁnﬂiaﬂn11tna1nuna§a
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THE FOLLOWING FILES ARE AVAILABLE:
F ILENANME DISK FILENAME DISK

4 C {291

238 C K254 C
291 C X295 C
C294 C K6 C
C295 C KB C
CCHART C TESTOC C
CUTUSA C TSDATA C
JTRONORE Cc TUSA C
K8 c UCHART c
K1 C usa C
R2 C

USE CURSOR KEYS TO HIGHLIGHT DESIRED FILE. THEN PRESS ENTER.
~-REUIEY ABRUIT

4
(7tn 10)
|

THE FCLLOWING UARIABLES ARE CURRENTLY IN FILE C:K231:

UARIABLE NAME  TYPE RANK LENGTH DRTE TINE COMMENT

EDTRECTORY == Iz 3-14-93 14:18 FILE DIRECTORY
k231 n 1 49 314,93 14:18

USE CURSOR KEYS TO HIGHLIGHT DESIRED VARIABLE. THEN PRESS:

A=READ ALL UARIABLES -DISPLﬂ? SELBCTED UARIABLE R—RERD SELECTED UARIABLE
IHELD - - 2LABEL.  3SAUSC-  4RECORD -5 . - .- - =8 - QREVIEN-18QU1T.
IIKIEOREN SUN MAR 14 1993 82:19:88 PN VERSION 1.2 L -OFt

d
(Eﬂn 11)
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<4 s .
1.11 nﬂnﬁaenﬂinagiagantﬁanﬁiaﬁnaﬁu WAE  NITATUIRNAN
4 <
TU5unTy Laauunuudsiun
1. Manipulate Defined Variables
vo .d
na <Enter>1aaqzun a2
o <4 ¢ 4 do
1.12 Lianﬁaaquﬂinﬁaqnwsﬁlaswvw LAAUUDUUFEIAYHINAWYT

dv v 4 . v > Ve 4
naadnIJuRInNa <D> LWﬂmn'}‘mﬂMﬂaEamwuﬁ (D=DISPLAY) 1991‘32““ (13)

THE FOLLOWING UARIABLES ARE CURREMTLY DEFINED:
UARIABLE HAME DISK TFILENAME TYPE RANRK LENGTH

C K291 N i1 49

USE CURSOR HEYS T0O HlGH].lGHT DES IRED UﬂRlﬂBLE. THEN PRES3:
ﬂ—FlSSIG C—COP'I D—DlSPL‘x’ E-ERRSE HUH —NEH S=RESHAFE U=UERIFY
3] ZL ——=GREUIEW 180U 1T

<1uﬁ 12)
9
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g
g
3N
®¥
tn )
28
NE
“8
R
N
e dat]
48

ye
g

4 46 4
8 38 3

“OREVIEN ABQUIT
IRCC=OFF

Gy
wy
8y
Y
44
N8
82
¥
4%

( -
2. N1IwWBNTA (Forecasting)

v o 4 4 4
AMNLUUEAD mgﬂn (4) tapuunuusiun
L. Forecasting

Ve <
& <Enter> ﬂaﬁ¢zﬂn {14)
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i FORECASTING ﬂ

B PR -oun’s Exponential Smoothing

2: Holt’s Linear Exponential Smoothing
3. MWinter’s Seasonal Smoothing

4. Sinmple Trend Analysis

5. Exponential Power Curuve

6. Life-Cycle Fitting

7. Seasonal Deconmposition

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

L -3SAUSC .

- “BREU1EW: iﬁQU q:
REC--

4
1dn 14)
9

" w 8 waddy, u I's
aﬂngﬂn (14) LREST L ARSI F N1 T un 1 TwanTana s TUTHn Iy

w . M . Y
ﬁﬂtiagﬂ Statgraphic naiw1ann1la

4 w d Ev] < . Y <4
Luamaqnﬂiwaﬂnsmagnﬁut1a1ﬂ1z1ﬁ1an11aTaaLaauunuuﬁiiﬂ

do v o
niananguils na <Enter>

o ' ) w1 <
H?ﬂﬂﬁﬁﬁuﬁﬁﬂﬁﬂﬁ?ﬁﬁqﬁﬂﬂﬂiqﬂﬂ

@

- ﬁ«zﬂﬁ (15) "Brown’s Exponential Smoothing"

- ﬁqzﬂﬁ (18) "Holt’s Linear Exponential Smoothing"
- ﬁezﬂﬁ (17) "Winter Seasonal Smoothing"

- §¢zﬂﬁ (18) "Simple Trend Analysis”

- ﬁqzﬂﬁ (19) "Seasonal Decomposition”
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ENTER THE NAME OF THE UARIABLE CONTAINING YOUR DATA: k291
ENTER THE NUMBER OF FORECASTS DESIRED (12):

ENTER A VALUE FOR THE SMOOTHING CONSTANT B<ALPHA<1 (B.1):
SINPLE, LINEAR, OR QUADRATIC SMOOTHING? (Br1-2): B

i SREUTEM - JBQU y

ENMTER THE NANE OF THE VARIABLE CORTAIRING YOUR DATA® k291
ENTER THE NUMBER OF FGRECASTS DESIRED (12):

ENTER A UALUE FOR THE SMOCTHING COMSTANT B<ALPHA<1 (8.11:
ENTER A VALUE FOR THE LINEAR CONSTANT B<BETA<1 (B.1):
ENTER A UALUE FOR THE SEARSONAL CONSTANT B<GAMMA<L (8.1):
ENTER THE LENGTH OF SEASONALITY (123):

AHELP 2LABEL - 35AUSC - 4RECORD 5 - - - oo 8o - B o -SREUVIEW 18QUIT

LIS SUN MAR 14 1993 B2:34:88 PN UERSlOH 1 2

4
(Eﬂn 18)
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ENTER THE NAME OF THE UVARIABLE 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 LINEAR CONSTANT B<BETA<1 (B8.1):

LGBEL - 35AUSL =4 REGORD -5 % “=SREUIEN. 18011 T

SUN MAR 14 1993 B2:38°68 PN VERSION 1.2

<§
(Zuﬂ 17

ENTER THE NANME OF THE UARIABLE CONTAINING YOUR DATA: k291
EMTER THE LENGTH OF SEASOMALITY (123:

—2LABEL ~-35AUSC4RECORD '5:-~ . =

SUN FAR 14 1993 82:39°68 PN UERSION 1.2

4
(Z”“ 18)
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ENTER THE NANE OF THE UARIABLE CONTAINING YOUR DATA® k291
ENTER THE NUMBER OF FORECASTS DESIRED (12):

o Z2LABEL - 35AUSC4RECORD . Lz otz = T
f SUN MAR 14 1993 B2:37:88 PN UERSION 1 2

- ~9REUEW -18QUTT -
4
(Zﬂﬂ 19)

w o . o 4
§728741UIAUTANHANITAIUIL ﬁ@gﬂﬂ (200 - 2Dy

Origirel Serjes, Smoothed

_ Values and Forecasts
.!b: { {71 é ’ L] i Kl T 1 kl Kl 1 14 T ki R I ’q
- - ® ) :
af. S , 3
43k . ;u I ] 3
L I <
- s’ H € B -
Cl=8 od CEE B FEEEEEEN ] |- B -
. L . d
£ roe 4
[4 icicgs . pou
£ U:.E.H 3
I o / un . ‘J-
;8:_.-',;. 23 S SRR B-or e S -
- -] | - :
anb® ® . R N .
‘o.—llllnllllll ----------- =:- & E
18"1 [T B | ! 1 L [ B P 1 y b (] 3
0 20 40 60 8O

time index

4
(zﬂn 20)
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BROWNS SINMPLE EXPONENTIAL SMOOTHING WITH ALPHA = B.1
Residual sunmary

AVERAGE ERROR (ME) = B,799827

NEAN SRUAREDP ERROR (NMSE) = 33.7426

MEAN ABSOLUTE ERROR (MAE) = 4.67629

MEAN ABSOLUTE PERCENTAGE ERROR (MAPE) = 14.6519

NEAN PERCENTAGE ERROR (IMPE) OR B1AS = -B.761696

SMGOTHED UALUES PLACED IN SMODTHES FOR PERIODS 2-49
FORECASTS PLACED IN FORECASTS FOR PERIODS 58-61

Press ENTER to continue.

—=ZLABEL - 35AUSC ;- 4RECORD =5

. SR TR
= SUN MAR 14 1993 B7:15:08 Pﬂ UER«IOH

2

L B =0 s TOREUTEM —I8RUTT
e

Hf&

4
(gﬂn 21)

3. n15UFuL3euliasua (Smoothing)

awntugnﬁn ﬁqzﬂﬁ (4) LdauunuudUd
N. Smoothing
n& <(Enter> Tﬁﬁﬁzﬂﬁ (22)
awnzﬂﬁ (22) uﬂﬁﬁﬂﬁnﬁuﬁﬂﬁﬁﬁﬁﬁﬁunwiﬂ?us?auﬁaganaq
TUTMﬂTNﬁWL%QZU Statgraphic MEANATONNTH
Lﬁﬂﬁﬂ«ﬂﬁiﬂ?ﬂk?auiagaﬁna?ﬁﬂﬁﬁwiﬁiaa LA aunnuu AT

Y |
1ansuls ne (Enter>
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i SHOOTHING

sinple Noving “Queragye
2. UWeighted Moving Averages

3. Polynonial Smoothing

4, B-Splines

5. Closed B-Splines

6. Rate Function Estimate from Counts

?. BRate Function Estimate from Interuvals

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

L2LABEL " 35QUSC: 4RECORD L. .= RO g i » e 2 BREUVIEN JGQUIT

g SUN NAR 14 1993 B2:45: BB PH UERSIOH-1 2

4
(Z““ 22)

#1a819linaasa 3 '1¢qnﬂ1ﬂna
o _d . .
- aqzﬂn (23) "Simple Moving Average"
. . 4
(wuBLg = RIINMNEDAYAIRALTUATININNR 2 1=3 Lnau,
2=5 tnayw, 3=7 inay, 4=3 inNdN,5 = 11 inaw)
[ 4 3 . 1]
- ﬂ@gﬂﬂ (24) "Weighted Moving Averages'
< ug v o
(MUIBLWR 2 Tuilpw Wt dwativn 101wa s
(4) Hendersons Weighted Moving Average)

@ 4
- RNY ﬂﬂ (25) "Polynomial Smoothing"
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ENTER THE NAME OF THE UARIABLE WITH YOUR TIME SERIES DATA® k291
HOM MANY TERMS ON EITHER SIDE OF THE TARGET SHOULD BE SMOOTHED (5): 3

= ZLABEL - =35AUSC - RECORD =&

% SUN MAaR 14 1993 B2:48:89 PH~YUERSIOH 1 2

4
(Zﬂﬂ 23)

ENTER THE NAME CF THE VARIABLE WITH YOUR TIRE SERIES DATA: k231
SELECT TYPE OF MOUING AUERAGE (B for list): 3

THE FOLLOWING MOUING AUERACES RRE AUAILABLE:

(1) SINMPLE NOVING AVERAGE

(23 SPENCERS 15-TERM WEIGHTED MOUING AUERAGE

(3) SPENCERS Z21-TERM UEIGHTED BOUING AUERAGE

(4) HENDERSONS WEIGHTED NOUING AUVERAGE

(5) USER SUFPPLIED WEIGHTED HOUING AUERAGE

SELECT TYPE OF MOUING AVERAGE (B for list): B

5 “35AUSC -~ ARECORD -5 b -
— SUH ﬂﬁR 14 1993 62:50:88 PH UERSION 1.2

4
(zﬂn 24)
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ENTER THE NANE OF THE UARIABLE WITH YOUR TIME SERIES A
ENTER ORDER OF POLYNOMIAL FOR SMOOTHING (1): 3 PAL w291

SUN naﬁ'lq' 1993 B2:52:08 PN UERSION 1.2

K
(7Hn 25)
3

£ . . s
4. NVTILATIENAUNINLIRY (Time Series Analysis)

| 4 4
QWHLNEHRH aczﬂn (4) itasutaungeiun
0. Time series Analysis

Vo d .

na <(Enter> Tﬂﬂﬂiﬂﬂ (26)

«ad

o N I'e
awngﬂn (28) uaas?wtnuneaﬁn1§1un111Lﬁswsnagniutaaw

[ . o ° w
ﬂﬂ@TUTuﬂTuﬁWLTQZU Statgraphic n&@u190n114

4 w 4 < o 2 4
luﬂﬂﬂﬁﬂTTaLﬁiﬂzﬁﬂ¥ﬂ1NL13ﬁ§?91§1ﬁﬂ1191ﬁ5 LRBUNDUURS

do, u o
1dn#a9anauds na <(Enter»
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TIME SERIES ANALYSIS

{orizontal “Time SSegquence “Plot
2. Uertical Time Sequence Plot
3. Seasonal Subseries Plot
4. nutocorrelation Function
5. Partial Aautocorrelation Function
6. Cross-Correlation Function
?. Sinmple or Seasonal Bifferencing
8. HNMean or Trend Removal
9, Box-Cox Transformation

18 Periodogram

11, Integrated Periodogranm

12. Data Tapering

13, Plotting vs. Fourier Frequencies

19. Box-Jdenkins ARIMA Modeling

15, Cross-Correlation Matrix Plotting

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

o ' v ad <
ﬁTBEWﬁﬁuﬁ?ﬂﬂﬂ@?ﬁﬂqiq“UTWnu

- d .
ﬁdzﬂﬂ (28) "Horizontal Time Sequence Plot"

o < . .
- ﬂqzﬂn (27) "autocorrelation Function”

o 4, 0@
( ﬁuwﬂtnq : ﬂﬁﬂuﬁﬁauﬁnnqaﬂa 24 lag)
L) A - - 3
- aﬂzUn (28) "Partial Autocorrelation Function"
1 4 4 Ll
( WHIBLHR < ﬁﬁﬂuﬂﬁﬁuﬁﬂﬂqﬁﬁa 24 lag)

o “‘
- ﬁﬁzﬂﬂ (29) "Mean and Trend Removal"

LV

Y d & w w S, |
( Huﬁﬂlﬁa : nﬁﬁﬂﬁﬂﬁ?ﬁﬂaﬂaﬂLﬂUTT ﬂaﬁgﬂaunﬁzaaﬂ

IMBITUTUNTH)

o .4 . .
- ﬂizﬂﬂ (30) "Plotting vs Fourier Frequencies”

4

4 . "
- a47Un (31) "Box-Jenkins ARIMA Modelling
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ENTER THE HAME OF THE VARIABLE CONTAINING YOUR TINE SERIES DATA®: k291
ENTER THE NAME OF THE UARIABLE CONTAINING THE TIME POINTS (if awy):
ENTER AN ADDITIONAL TIME SERIES UARIABLE (if any):

-ZLABEL ~ 354USC- 4RECORD 5

¥ SUN MAR 14 1993 B82:57:88 PH UERS1ON

4
(5un 28)
9

ENTER THE NAME (F THE UARIABLE CONTRINING YOUR 1IME SERIES DRIN: k291
ENTER THE DESIRED RUNBER OF LAGS (24):

IHELY 2LABEL  35AUSC ~4RECORD 5L - ety e ek - 0 QREUVEEW ABRUTY
LIKIEEENE SUN MAR 14 1993 83:81:88 Pﬂ UEBSIOH 1.2 REG~OFF

4
(Eﬂn 27)
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ENTER THE HANME OF THE UARIABLE CONTAIMING YOUR TIME SERIES DATA: k291
ERTER THE DESIRED NUMBER OF LAGS (24):

2LABEL -—35AUSC - 4RECORD 5= ol

5 5 C B
E SUN NAR 14 1993 B2:59: BB PH VERSION 1.2

s =BREVLEW - 19QUIT

4
(z‘dn 28)

ENTER THE NaME OF THE URRIARBLE CONIAINING YOUR TINME SERIES DATA: k291
ENTER ORDER OF TREND T0 BE REMOUED (8): 1

ENTER NAME OF UARIABLE IN UHICH TO SAUVE THE DETRENDED DATA: mill

49 UALUES SAUVED IN UVARIABLE ritl

Press EMNTER to continue,

AHELY
INPDIT. .-

-2LABEL ~35AUSC ~4RECORD 5 . b -
f SUN MAR 14 1993 B3:84: @@ PH UERSION 1.2

- 9REUIEW 168QUIT

4
<§un 29)
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ENTER THE HﬁﬂE OF THE VARIABLE CONTAINING YOUR TINE SERIES DATA: k291
DO YOU WANT 4 LOG SCALE FOR THE X-AXIS?7 (N~Y%):
DO YOU WANT A LOG SCALE FOR THE Y-AXIS? (N-Y¥):

~2LABEL 23SAUSC: 4 RECORD ™

SUN MAR 14 1993 83:87°8B8 P UERSION 1.2

<4
(3dn 30
¥

ESTER THE NAME CF THE VARIABLE COMTAINIRG YOUR TINE SERIES DnTAR- K2°1

-~9REUIEH 1BQUIT

- 2LABEL - - 3SAUSC - 4RECORD 1

AHELP o
j-SUN MAR 14 1993 8B7:17: BB PH UERSIOH 1 2

INPUT -

4
(Eﬂn D)
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4 w . " " 4 [} 4
Quniiins 11 "Box-Jenkins ARIMA Modelling Lua1ﬁ§a1wa

JII Vv 1 2Y] J
NRa<sN1TUTEUIANA UAINA (ENTER) 381ﬁﬂﬁzﬂﬂ (32)

GENERAL UNIUARIATE ARIMNA MODEL FITTING

Output time series:

Order of nonseasonal 4iff.: Ordef of seasonal airf.: &
Constant contained in model: Length of seasonality:®

order of wowseasonal AR factor:® E Order of seasonal AR factor: a
Order of nonseasonal MA factor: Order of seasonal MA factor: £

Maxinun lag Tfor acf plots:
Lags for chi-square test:

Maximum lag for PACF yplots:
Number of forecasts desired:

Backforecasting:

Haximum iterations:
Stopping criterion 1: §
Stopping criterion 2 §

PRESS ENTER TO UPDATE PAMEL. THEN DESIRED PF KEY.

4
(7N 32
L ]

4 v - d 4
- 6 <F2> Luaﬁaqnwsgniwwnaga1§a¢gﬂn (33) na O Lud

= 1] < J b 4 1 i J
annwsgniwwnaganaqﬁﬂﬁqLnaLﬁu was ne D LuaﬁaqnwignstnBQﬁwwaaqu

TERURTIN as1§§43ﬂ (34)
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DO ¥OU WISH TO PLOT THE ORIGINAL SERIES OR A DIFFERENCED SERIES? (O/D): [}
ENTER NUMBER OF NONSEASONAL DIFFERENCES (B)°
ENTER NUMBER OF SEASONAL DIFFERENCES (8):

4
(Eﬂn 33)

1 Nerseagonel D ffererces
0 Sezsoral Differences

T T

Lo ]

ltl!llrvv'vllllllf"T_

Laa¥ ikt g

o
(S
3
8
&
3

time index

4
(Eﬂn 34)
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4 1] ar ‘ [ ¥ 4
- 08 <F3 tnaﬁaqnﬂigﬂ1ﬂwa1ﬁnﬁnwuﬂ1§aﬁgun (35) na
4 » - 4 ' 4 '
0 Lnaﬁaenﬂ1§nTﬂWHﬂﬁwﬁnwuﬁnaenﬂﬁeLnaLau Haz na D LNQﬁﬂﬁﬂﬂTgﬂTﬂWﬁﬂ

w 4 -1 ] <4 w [
AMFNNUT YA THARIINTEAURISY 381@3\321] (36)

DO ¥0U WISH 10 PLOT THE ORIGINAL SERIES OR i DIFFERENCED SERIES? (0-D): J
ENTER NUNBER OF NOHSEASONAL DIFFERENCES (B):
ENTER NUMBER OF SEASONAL DIFFERENCES (8):

d
(Eﬂn 35)
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Estimated Autocorrelations

1 I'Tll"lllTller!ll'llllll

e
(1))
T

DY
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3 M~ —rnrn OO
O
L 2R 10 i |
B — " :
E s | N
; ¥
—
—
[ I I B |

=0, 5Lt . , -
- : : ; i ]
-1 14 .t 1 lg §_ 1 ¢ l 4t 1 ! VI S . | 5 [ Y l'1
o] S 10 18 20 5
lag
4
(7dn 38)
%
J [73 ) Y] ' Ve 4
- na <F4 LuaaaenwignTﬂwnﬂﬂniuwuﬂuﬂedqu 1@@@3Un

4 ] - ¢ 1
(37) NRKR O Luaﬁa¢nﬁign11Wﬁﬁﬂw§uwuﬁu1¢dqunaQHﬁﬁqLnﬁtﬁu WA N& D

4 ' w & ' I -
Luaﬁa¢n11gn11wﬁﬁﬂwﬁuwuﬁUﬁqdquna¢aﬁuaaﬁqnssauaw«q as1ﬁa¢3ﬂ (38)



-155-

DO ¥OU WISH TO PLOT THE ORIGINAL SERIES OR A DIFFERENCED SERIES? (OrD):
ENTER NUMBER OF NONSEASONAL DIFFERENCES (8):
ENTER NUMBER OF SEASONAL DIFFERENCES (8):

> o2 2LABEL -=35AUSC: -4 RECDRD -5 mOREVIENABQUIT
§ SUN NAR 14 1993 87:31:80 PN VERSION 1.2 JREC-OFT|

.
<3un 37)

Fart:z! Sutccerreletions

F
l -..A,;WT ™ L "l""? Y a-
) ]
E‘ C‘AE”" ":
e b
& . J
f ¥ ]
i 0t .
¢ o J
i " -
£ sl :
A 0.5k I T T TN S S
-1 .I!I!JJIIIill(lilJIlLllllillll
0 3 e 9 i2 i5 18
lag

4
(zﬂn 38)
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3 4 [
- ne <F5> lﬁaaﬂ\,ﬂqﬂ]‘xvﬂ"mﬁﬁ"lw'ﬁqﬁlﬁﬂiag\lﬁﬂ\izﬂ (39

4 [ d g 1 ° 1
‘Iaaﬁwau‘lnawﬁa ﬁﬁ\iﬂ'\‘l&ﬂ'\iﬂ'\ <F2> nau

ESTINATION BEGINS ...y
SUMMARY OF FITTED MODEL

paraneter estimate stnd.error t-ualue prob(>=ts=)
AR ( 1) .BB289 ,55559 ,B8376 ,99702
AR ( 2} 23861 +15392 1.55824 12859
MA (1) 82278 58151 ,83918 +36893
MEAN 33.15997 1.16888 28.564944 BBOBB
CONSTANT 25.24685%

ESTIMATED WHITE NOISE VARIANCE = 42.8161 WITH 42 DEGREES OF FREEDOM.
CHI-SQUARE TEST STATISTIC ON FIRST 28 RESIDUAL AUTOCORRELATIONS = 21.9252
WITH PROBABILITY OF A LARGER VALUE GIUVEN WHITE HOISE = 0.187614

NUMBER OF I1TERATIONS PERFORMED: 1

Press ENTER 1o continue.

2LOBEL =.35AUSC;: ~4RECORD: L

'SUN MAR 14 1993 ©7:36:88 PM VUERSION 1.2

4
(5Yn 39)
]

o4 g rS [A o 4
- NA <F9) tHaRaINITWEINTARIA L NALALBNTUAL L IUNURTRE

4 4 - Ha I . ' . w,
WiL9auTgAYUAR RRIWIBAITNT <F2) uag <F5> AdW WA NIA1TunlaAIwII-

£ 4 4 o 4 Ve 4
?u.na‘mw']‘lu zﬂﬂ (32) lWBtaaﬂﬁ'}llUUﬂL“ﬂﬂsﬂﬂ az‘lamgﬂn (40)
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Plot of Forecast Functicn with

(X 1Q?0) ) 90,99 Percent Limits

] R v [ LIRS L] "t r‘l L k] ' L) REEL T

. . )
D IR I N LI IR SIS BRI AN AR AT

L I T R S N R A R S S R SR R B R A R

time index

4
(Eun 40)
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3 (4 s -
117 f T TunTad L T3 T "TUTUNTUN1ITILATIENLBIR2La8" version 1.0

AMTLENIES M "TUTHATHANITILATIERL BSR4 A" L NaNTYTUATANS
¢ - . H] v ¥
J1ATeWLB9E21a8% Hard disk W&2 awuﬁsnL?ﬂﬂ??Tﬂiuniuaﬁunuaau Adu

4 2 4 4 Y H
1. tiaagluiATavuung c:\> Munw cd numer 1AASN

c:\>cd numer ¢{Enter>
c:\numer> )
o 4 4 v ve ¥
2. WNW numer LwatnﬁgTUTuniu LR
c:\humer>numer ¢Enter>
ST EETNErTE  EETEEIE

TdaunsmnaaTime e Teda Ay

a -~
WU TR

1. Wiy mannusi S YugnG IS08e3
2. wy Yty NITRIFTT TN LEGSEHT
2. u.d.uf%ed waF Bewue L g Cr b= Feaed
. u.K,.yam urT Huy S20224
S. w.d,aThia Troud Tze3=25
6. wiy mawia uide 322931
7. w.H.8Av00 LY e Mvar 321119
€. w.w®. ko PG 321126
S. w.A/A.€n1 Fidavnou 321122

AOTNY 'R warna% el gef 9

4
(7in- 1)
9
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A1718 Tl TunIe " INSET"

< o § w '
TUTundu INSET LﬁuTﬂiuniunﬁaﬂ1un11wuwnu1aaawqq AN
d a ¢ " " 4 v o f Y
LATaeWNW 191 TuTUsunTy "STATGRAF LilaBasnITENWN T 18818 TUTHA TY
¢ 4 ¢ 4 .

INSET £18Tun19liuunguaannisiaTasiuuwiwariniandis

4 ] "

yiaNTUsunsy INSET u Hard disk W& #1m190:38n7070T0n T8

2 Ua
RIHBUADY ASY
4 w ' waq 4 T wve ¥
1. tuaneneeagTudnnie c:\> Twunw cd inset TaRvY
c:\>ed inset {Enter>
c:\inset>
4 & _w Y [
2. L TuTdTdTungy INSET a5494%0 @a4n1n1T  SETUP A8
o ¢ vug
wiw setup @@

¢:\insetrsetup <Enter>

IRSET
Harduare Configuration Setuyp
Current Selections

EAEE SCreeniaaaa, ot UGAH

Screen tiode, ., - UGA_B&H

Printer..,....* EPSON

ColorsBH,.....° B&W

4K Buffers....: ¢ + Gfx Board

POrte.cseseree’ LPTE

Width....,....: BB

B Buality.......: Letter

=5 Pitch,.:..r.0.t 1B.8 CPI
B PIX dir path.: C:

il Temp dir path.: C:

B Def PopUp Keys: Scrlk

iR O7R PopUp Reys: Ctirl F8

£y Del Macro.....:

‘, O/R MaCrosese.?

B Feyboard Mode,: Active
version:isc.«ii* Full

Hax PIX Size.® 9497 (RKbytes)
Fast Files....: Yes

=t GNT Files..,..,: ASCIl1}

I Conuversion Info

B! Tag Characters: [2

[Pee to Quit PE=]

Enter Hetter to change @ for All: to Save:

4
(7in D
L |
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3. 1§§ezuﬁ (1) wasfiniguitoiediudie IWRTeRIn Hardvare
A¥paciiu  1ilainnT SETUP 13su¥esuda ne CF10) 1 save iagaﬂtﬂgau
si/as WAz aan3NN1gT SETUP

4. \HaRaen 1Y inset IHanw inset 1HEeN

e¢:\inset)inset <{Enter>

5. 1ﬁ§¢zuﬁ (2) ?qzﬂﬁ (2) xﬁﬂﬁanzﬁuﬁ&«%ﬁtﬁuiﬂ TUTungy
inset 1§gnt?an(load) aviumingawinnasiaiast su¥aauia (iladaena1d
inset ‘lﬁnaaému Default Pop-up key (s) wia .Override Pop-up key(s)
tﬁuﬁuzuﬁ (2) 112889n197% inset nm <Scroll Lock> uia <CLrly<F8) as
155«3“% (3)

6. MR <P) 1§§qguﬁ (4)

7. N8 <G Tﬁﬁqgﬂﬁ (5

4 v .
8. tdawadnigaan’aian inset ne <Escd

The Grarhics
and Text
Integrator

(c) Copyright 1986, 1588 - INSET Systems Inc.
All Rights Reserved
®x — Trademark of INSET Systems Inc.

MNote: This software is licensed for use on one PC
Thank you for your suppori?

Release 2.2 A
Full System Installed. Use /S for Small system; #C for Capture only.,

Screen drjver installed...: UGA.EXE
Printer driver installed..: EPSON.PRD
Pefault Pop-Up key(s)...:«: Scroll_lock
Override Pop-Up key(sl....: Cirl F8

C:NINSET>

4
(71n 2)
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a'wwusfma"lu'miﬂ'w‘i‘mi'a‘lu case 8149

tdau-1 | arwiaand | 290 | 291 | 292 | 204 | 205 | 206 | 208
. 30 1 15 | 27 5| 20| 384 | 18| 80
we. 30 2 15 ] 30| 12| 17| 452 | 23| 70
A, 30 3 18| 24| 11| 16 ] 391 ] 23| 85
uA. 31 4 21 | 35| 31| 11| 485 | 41| 72
nw. 31 5 21| 27| 15| 18 | 446 | 22| 78
ia. 31 8 13 | 26| 30| 22| 419 | 24| 63
lug. 31 7 17 { 31| 20| 15| 423 ] 30| 68
wa. 21 8 18] 33| 20| 15| 384 | 24| 78
g, 31 9 16| 28| 23| 16| 422 | 28| 68
ne. 31 10 i8 38 19 18 368 19 T8
8. 31 11 19 | 34| 22| 18] 459 | 29| 97
ne. 31 12 18 | 22| 24| 38| 493 | 28| 84
AR, 31 13 15| 32| 18| 21| 458 ] 28| 81
wg. 31 14 9| 40| 28| 24 | 415 ] 19| 93
g8, 31 15 15| 30| 30| 16| 425 18| 78
uA. 32 16 28 | 47| 20| 24 | 462 | 24| 93
aw. 32 17 18| 29| 25| 14| 385 | 28 | 72
in. 32 18 15| 39| 23| 21| 445 | 38| 58
Lug. 32 19 13| 32| 23| 18| 358 | 25| 82
wA. 32 20 6| 36| 17| 22| 411 | ‘23| 74

(Ra)
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aq11quﬁaeiﬁuau§ﬂ1311aaa1u case 8197 (Aa)

(dau-3 | auttand | 290 | 291 | 292 | 294 | 295 | 296 | 298
s, 32 21 17 | 24 | 25| 18 | 456 | 25 | 85
nA. 32 22 11 48 | 15 9 [ 398 | 21| 111
#A. 32 23 16 | 43| 24| 23| 418 | 28 | 86
ne. 22 24 18 40 | 18 17 | 416 | 22 | 111
AA. 32 25 13 34 | 26| 24 | 410 ] 30| 70
wa. 32 26 10 39 12 21 | 361 34 73
fA. 32 27 11 32 | 18 | 28 | 357 | 27 | 74
uA. 33 28 3| 43| 23| 29 | 393 | 38| 71
nw. 33 29 7 34 | 23 19 | 400 | 35 | 56
. 33 20 8 32 | 26| 20| 380 ] 18 | 57
lug. 33 21 7 21 13 | 19 | 247 | 17 | 686
wA. 33 22 8 | 38 18 12 | 372 | 20 | 67
i8. 33 83 8 28 17 22 | 410 25 | 73
nf.. 33 34 17 39 | 22| 17 | 384 | 20| 77
#a. 33 35 11 36 26 | 19 | 370 | 30 | 86
ng. 33 26 12 33 23 | 12 | 354 | 24 | 71
AA. 33 37 10 41 15 | 24 | 386 | 34 | 73
we. 33 38 10 | 28 9 24 | 370 | 17 | 72
fiR. 33 39 10| 22| 23| 13| 328 | 23| &1
uA. 34 40 10 33 | 27| 11 | 458 | 29 | 90

(Ra)
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sn‘nouﬂae‘hmuéﬂm‘iﬁ%a‘lu case 819 (8d)

tdau-1 | awaanit | 290 | 291 | 202 | 204 | 295 | 296 | 208
ny. 34 41 3| 29| 14 8] 337 | 18| 68
in. 34 42 5| 39| 24| 23] 384 28| 80
iug. 3 43 s| 31| 18| 12| 3a5| 23| 76
wa. 34 a4 8| 27| 14| 16 | 392 | 18| 72
iin. 34 45 7 18 10 16 | 311 22 | 78
nA. 34 48 5| 38| 14| 19| 337 | 21| 58
¥R, 34 47 4| 31| 11| 14| 408 | 15| 68
ne. 34 48 4| 21| 15| 14| =z:a8| 22| 75
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a11ﬂquda4iqu1u§ﬂ18119?auana1ug§§ﬂLuﬁiﬁqq

Jemnlgene 2531-2535

aldLwn 2531 | 2532 | 2538 | 2534 | 2535
NTILMUHMINAT 2302 | 2309 | 1946 | 1785 | 1880
A16ARTY 2014 | 1905 | 1648 | 1692 | 1586
A1RRsIuaAN 1182 | 1341 | 1079 998 | 1006
a1aRzIuan 1063 | 1099 | 1053 947 992
AR LUEARAURIY 926 | 927 | 811 | 761 | 686
Ateasiuaantdgeiuidanaudne | 203 | 245 | 223 | 175 | 216
maasﬁuaamammﬁaaauuu 163 174 180 145 171
AR LURARBULY 90 75 90 74 74
1ﬁn1qugﬁéqguq 68 93 271 308 244
A1RTRABLLY 47 57 55 40 43
A18laRBLANY 29 38 34 24 23

T
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£ » <~ - 3
a'meuamawmugﬂm‘i‘mwuana TN TERUNITANE B9

teuilTzutn 2531-2535

TERUNITANYN 2531 | 2532 | 2533 | 2534

Uz nufn 4793 | 4735 | 4639 | 4201
irex 1558 | 1726 | 1367 | 1432
1ungIy 562 | 557 | 341 | 328
a12s 505 | 531 | 475 | 515
il faya a70 | 550 | 393 | 381

qauangq 226 173 191 245
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aﬁiﬁouﬁaciququ§ﬂ0aTiﬁaauanaqudawunﬂwﬁuiﬁdweq

teulsenta 2531-2535

darunwdnTd 2531 2532 2533 | 2534

Tda 4721 | 8017 | 4359 | 4259
4 1995 | 2009 1879 | 1669
RT 347 352 | 243 | 215
%a1 159 199 153 138
314 | 424 | 498 | 429 | 407
Lingu 452 371 270 | 252

PP e

SR
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]J‘i‘if“'\i#f]‘ial
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Forecasting : An Applied Approach, Belmont:Duxbuly

Press, Massachusetts, 1979.

Nick T. Thomopoulous. Applied Forecasting Method,
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Anderson T.W. The Statistical Analysis of Time Series, John
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William W.S.Wei. Time Series Analysis Univariate and

Multivariate Method, Addison-Wesley Publishing
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Spyros Makridakis & Steven C.W. and Victor E.Mc.Gee.

Forecasting : Methods and Applications, second

edition, John Wiley & Sons, Singapore, 1983.

¥William Mendenhall & James E. Reinmuth. Statistics for

Management and Economics,third edition Duxbury

Press, North Scituate, Massachusetts,1978.

Alan Jessop. Decision and Forecasting Model with

Transport Application, Ellis Horwood, West Sussex,

England, 1990.

. Ly P R 4 ' o 4 '
R TR wnuﬁwaqm1n1. ALITATERT  LaW 1, FUUTTANITWNY (Fo 9l

a ¢ Y J a
wnuaTIN 1 uquwﬂu 2533.

- o o o o o 4 4 - -
Q1nuﬁ 217uIIA. ﬁ?quﬂﬁﬂﬂﬂﬂqqaﬂ, TTQWNw?ﬂanﬂTN N1InNBag

a &3 4
ﬂ!QlﬂWﬂ WHWATIN 1 2524.



-174-
u1sﬁaﬁnann1§5aﬁ1

ﬂ o P
2 WNEIAT 4I0R1TY
Fu aaw U 1ia 11 Fewaaw w.d. 2513
& w w < v 2 4
gL TRiigonauInNTINTaY  d1ends Ladn1gRnEn 2527

& w vy g
R 7afigandata’a Tt Tan dnaie LialnnTAnen 2530

1a wrd1und ﬁwuﬁgﬁné |

Ju taan o tha 12 nTngew w.d. 2512

g fadiranauanTanion  vhunsiat (Reh Remidin
vilailnaafnun 2528

d1Tadirantanaanisa Tou vhuniiatn (Ren Aemidin

d
viatdnaTfnen 2531

32 wwdniedur  ataia
7 -4 -~ Y
Fu taaw i tia 12 wndInew w.q. 2514
& o Y 4
g1 7alimanau’NTTLTan Fnionat tuainaTRnen 2528

¢ . “ 4
g1 TalmandanalnTTeeTau da7inga tiadn19/nen 2531

g o 4 X
2 wINElaTUag Laaﬁnqa
Tu 1dau 1 1fa 14 nTngien w.d. 2513
& . » <4 P s <
N TIMTAURUINTTILTAU  UAUNTLAEN (RIW RIRLAL)
4
vuatln19fngt 2528
& o o e
g1 TiTenla183 N TIILTaN UAUNTLATY (RIN RSuLAL)

]
viatln17fnen 2531





