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Yt = T,+C,+S,+  It . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11.1)

yT+l  = M = (X + XT- + XT-2 +.“.+XT-n+l)
T I’ 1 n
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M4 x , + x , + x , + x , 1900
F.++,=  -= = - = 4 7 5

4 4 4

M5 x4+x3+x*+x1 2100Fs= -= = - = 525
4 4 4
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' irhlw"

1

2

3

4

15

6 .

7

8

9

10

11

12

tml~  oc = 0.2

F3 = 0.2V2) + O.f@z)

F4 = O.Z(Y,)  + 0.8(&)

F 13 = 0.2(Y12)  + O.W12)

17

21

19

23

18

16

20

18

22

20

15

22

= 0.2(21) + 0.8(17) = 17.8

= 0.2(19) + 0.8(17.8) = 18.04

= 0.2(22) + 0.8(18.48)= 19.18
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b, =

t =

~wmri-4Wil  bl

b, =

bo =

CfY,  - CfCY,  In

Cf2  - (Cf)2  ln
. . . . . . . . . . . . . . . . . . . . . . . . . . (11.10)

y-  b,t . . . . . . . . . . . . . . . . . . . . . . . . . . (11.11)

Fi76W&mJ4  t  =  -
Cf

d7bw~evFls  Y  =  -
n
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M A  =  TxC . . . . . . . . . . . . . . . . . . . . . . . . (11.13)

Ys.1  = - = TX Cx’SxI
=

MA TXC
Sxl . . . . . . . . . . . . . . . . . . . . . . . (11.14)

MAc = - TxC
= - =

T T
c . . . . (11.16)

Y
I

TxCxSxI= - = =
TxCxS TxCxS

I . . . . . . . . . . . . . . . . . . . . . . . . (11.17)
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?I

(1)

LhJltf d3ul~fll~d~~ofl P-Yd~laJqqflla iFI&lloJq~nla

(2) (3) (4) (5)  = (3) / (4)

1 4 .8 .93 5.16

2 4.1 .84 4.88

3 6 .0 1.09 5.50

4 6.5 1.14 5.70

1 5 .8 .93 6.24

2 5 .2 .84 6.19

3 6 .8 1.09 6.24

4 7 .4 1.14 6.49

1 6 .0 .93 6.45

2 5 .6 .84 6.67

3 7 .5 1.09 6.88

4 7 .8 1.14 6.84

1 6.3 .93 6.77

2 5 .9 .84 7.02

3 8 .0 1.09 7.34

4 8 .4 1.14 7.37

OISWIS  Deseasonalkng  the time series &NllSMJfl&6k)'fjflllJ  (seasonal index)

sonldolnePgnsul-dal

EC 413 249



1

2

3

4

5

6

7

8

9

10

11

. 12

13

14

15

16

1 3 6

8~“W62~lwd~o”ndl66~~
1&J~luqqnlaua  (3-J

5.16 .

4.88

5.50

5.70

6.24

6.19

6.24

6.49

6.45

6.67

6.88

6.84

6.77

7.02

7.34

7.37

101.74

t = 136/16 = 8.5

tyt t’

5.16 1

9.76 4

16.50 9

22.80 16

31.20 2 5

37.14 3 6

43.68 49

51.92 64

58.05 81

66.70 100

75.68 121

82.08 1 4 4

88.01 1 6 9

98.28 1 9 6

110.10 2 2 5

117.92 256

914.98 1,496

T = 101.74 / 16 = 6.359

914.98 - 1 6
b, (136)(101.74)/= =

1496 - (136)*  / 16
,148
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bo = 6.359 - ,148  (8.5) = 5.101

Tt =

Tt =

bo =

b,  =

b,  = Ctr,  -~CEW~
Ct” - (Ct)2 /n

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11.21)

T17  = 5.101 +.148 (17) = 7617

TIE = 5.101 + .148(18) = 7 7 6 5

Tm = 5.101 + .I48  (19) = 7913

TZO  = 5.101 +.148(20) = 8 0 6 1
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t Yl T

1 4.8 5.249

2 4.1 5.397

3 6 .0 5.545

4 6 .5 6.285

5 5 .8 5.841

6 5 .2 5.989

7 6 .8 6.137

8 7 .4 6.285

9 6.0 6.433

10 5 .9 6.581

1 1 7 .5 6.729

12 , 7 .8 6.877

13 6.3 7.025

14 5 .9 7.173

15 8 .0 7.321

16 8 .4 7.469

h4A

5.475

5.738

5.975

6.188

6.325

6.400

6.538

6.675

6.763

6.838

6.938

7.075

c=hwT

.99

.91

1.022

1.033

1.031

1.018

1.016

1.014

1.001

,994

,987

,986

S

.93

.84

1.09

1.14

.93

.84

1.09

1.14

.93

.84

1.09

1.14

.93

.84

1.09

1.14

m%m~l~al~uJs~sau~~~~l6~~~  (Irregular Variation)

‘I-3  CA  S3 = (5.545) (.99)  (1 .09)  = 5.983

T4 G S4 = (6.285) (.91)  (1.14) = 6.520

Y3  =  T3xC3xS3xI3  =  6
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I

1.002

,996



‘I3 =. . s 7-3 C3  SP I3 = 6 = 1.002

T3  C3S3 5.983

L=  6 = .996
(6.520)
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66lJWhCl0~lJ0~  Box-Jenkins

Yt = ‘$15’,.,+‘$2J’1-2+  Et 6 . . . . . . . . . . . . . . . . . . . . . . . . . . (11.25)
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yt =  43yt-3+42y*-  +  Et . . . . . . . . . . . . . . .._......... (11.26)
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Yt = 91Yt-I- St . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11.31)

256 EC 413



WhTih~~~fllS~~~fldl~  (The technique of differencing)

1. HI the first - order difference

Ayt = yt-yt-1 . . . . . . . . . . . . . . . . . . . . . . . (11.33)

2. Ml the second -order difference

A2 yt = Ayt - Ayt., . . . . . . . . . . . . . . . . . . . . . . (11.34)

Y np0Jamnd~ssanr~  1 wamwwi79s8u~  2

15
....................................................................... .................................................................................................................................................

28 13 .
....... .................................................................. ................................................... I.............................................................................................

4 5 W 7, 4
......................................................................... ........................................................................ .........................................................................

6 6 21 4
......................................................................... ........................................................................ .........................................................................

91 2 5 4
......................................................................... ........................................................................ .........................................................................

120 29 4
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