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1999 10 10486 15| 006791 466111 0013
1999 11 10452 117 | 006428 | 506403 | 005662
1999 12 1052 1110 | 00507 | 50887 | 0056
2000 1 10663 107 | 008386 | 51377 | 005739
2000 2 10849 176 | 007747 | 55670 | 006260
2000 3 10953 1207 | -00@5%4 | 605529 | 006978
2000 4 11019 1224 | 0075 | 65539 | 007664
2000 5 11079 128| 009780 69095 | 00815
2000 6 11106 125 | 009176 | 7.2505| 008455
2)
ARIMA
ARIMA(0,12(100 . 2

32) Bax, GEP, and Tiao, G.C. 1975. "Intevattion andyss with gpplications to econamic and environmentd
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1999 10 10484 15, 006809 | 465798 | O00RD
1999 11 10448 1117 | 006464 | 507084 | 005669
1999 12 10524 110 005189 | 50075 005685
2000 1 10678 107 | -00R:| 51423 | 00579
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[Ye- 103 [H0427)B"] = A
< 39> ARIMA
t_
17163 4487
AR1 036319 242
MA1 1 0.50806 3
[Ye-172][1(0363)B"] = [+(0.508)BJA
< 3-10> ARIMA
t_
10708 7338
AR1 1 058582 467
AR2 4 047054 305
[Y.-107][ 1(0.586)B] [ (04718 = A
< 31
< 31> < 313
< 3V
, 1
(9




29

< 311>
t_
) R R R
0 0.2065 321
( ) 1
2 R - R
( 0 0.6991 276
) 0
3 - - R
( 0 0.0138 243
) 0
0 -0.0440 -261
0
10769 160.92
AR1 1 05674 441

[(Yt ) - (+108E+01)] =

0
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< 312>

-0025 | -0.041 0042 | 0.204 | -0.104| 0.157 | 0.008 | -0.031

0.143 | 0.143 | 0.143 | 0.143 | 0.149 | 0.151 | 0.154 | 0.154

0.05 2
( , 1999 :118)

< 3-13>

-0.025|-0.042| 0.040 | 0.205 | -0.093| 0.175 | -0.016 | -0.054

0.143 | 0.143 | 0.143 | 0.143 | 0.143 | 0.143 | 0.143 | 0.143

< 314>

0.251 | 0.099 | 0.206 | 0.051 |-0.149| 0.128 |-0.048| 0.073 |-0.011

0.149 | 0.151 | 0.152 | 0.154 | 0.156 | 0.158 | 0.160 | 0.162 | 0.164

0.020 | 0.106 | 0.214 |-0.017| 0.073 |-0.012|-0.158| - 0.083| 0.032

0.149 | 0.151 | 0.152 | 0.154 | 0.156 | 0.158 | 0.160 | 0.162 | 0.164

-0.132/-0.069| 0.075 | 0.357 | 0.064 | -0.072|-0.054| 0.057 | 0.037

0.149 | 0.151 | 0.152 | 0.154 | 0.156 | 0.158 | 0.160 | 0.162 | 0.164
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< 3-15>

48

PRMSE RMSE

a b (a-b)/ b
1998 4/4
1999 14 1.067 1.084 -0.0155 1.5541 0.0168
1999 2/4 1.086 1.069 0.0159 1.5744 0.0169
1999 3/4 1.056 1.083 -0.0249 1.9287 0.0208
1999 4/4 1.109 1.062 0.0442 2.7709 0.0296
2000 V4 1.067 1.078 -0.0102 2.5202 0.0269
2000 2/4 1.074 1.063 0.0100 2.3368 0.0250

¢) 1.066
scale factor
08 4% G
) PRME 30% < 31 ).
< 3-16>
PRMSE RMSE

a b (a-b)/ b
1998 4/4
1999 14 1.109 1.100 0.0081 0.8076 0.0089
1999 2/4 1.133 1.086 0.0426 3.0687 0.0334
1999 3/4 1.079 1.114 -0.0311 3.0813 0.0338
1999 4/4 1.090 1.083 0.0062 2.6866 0.0294
2000 V4 1.084 1.103 -0.0169 2.5197 0.0276
2000 2/4 1.136 1.085 0.0469 2.9930 0.0327

: ¢)
1.082 scale factor
NV 44 S0 03 2%



6 ) PRME 24%
317>
< 3-17>
PRMSE RMSE
a b (a-b)/b
1998 4/4
1999 1/4 1.172 1.183 -0.0094 0.9415 0.0111
1999 2/4 1.164 1.144 0.0177 1.4178 0.0163
1999 3/4 1.153 1.163 -0.0088 1.2633 0.0146
1999 4/4 1.182 1.122 0.0539 2.9068 0.0327
2000 1/4 1.182 1.178 0.0026 2.6026 0.0293
2000 2/4 1.115 1.125 -0.0091 2.4046 0.0271
: ¢)
1.113 scale factor
% 2 1 4%
6 ) PRME 36%
< 318 ).
< 3-18>
PRMSE RMSE
a b (a- b)/b
1998 4/4
1999 1/4 1.172 1.242 -0.0567 5.6669 0.0704
1999 2/4 1.190 1.204 -0.0119 4.0945 0.0508
1999 3/4 1.209 1.237 -0.0224 3.5856 0.0445
1999 4/4 1.212 1.168 0.0379 3.6389 0.0444
2000 1/4 1.182 1.244 -0.0500 3.9492 0.0485
2000 2/4 1.190 1.179 0.0097 3.6270 0.0445
: ¢)
1.161 scale factor

(<
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2000 34 %79 92.17-97.40 %0 -00022
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2000.7 97.34 96.00- 9868 975 -00016
20008 97.99 95.17- 100.80 979 0.0009
20009 9850 A.18- 10282 985 0.0000
2000 34 9849 B47- 10151 985 -0.0001
(95%)
2000.7 9045 8953-9138 908 -0.0039
20008 90.20 8824-92.16 908 -0.0066
20009 90.05 86.%4-93.16 208 -0.0083
2000 34 9108 8846-93.70 908 00031
2000 7 9
10340, 103.59, 103.77 , 1035, 103.7, 14.2
04%
09%
04% , 09%
16, 2%
(<
4-2> ).
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< 4-2> ( )

(95%)
2000.7 103.40 102.19- 104.60 1035 -00010
20008 10359 100.99- 106.19 1037 -00011
20009 103.77 9956- 107.9 1042 -0041
2000 34 103.24 9963- 106.85 1042 -0.0092

(95%)
2000.7 10953 10759 11147 1100 -0.0043
20008 110.26 106.23- 114.28 1106 -00031
20009 110.82 104.66- 116.99 1113 -0.0043
2000 34 110.13 103.69- 116.56 1113 -00105

(95%)
2000.7 9793 9%644- 903 980 -0.0007
20008 9755 A.81- 100.30 98.1 -0.0056
20009 9746 93.11- 10180 984 -0.009
2000 34 96.18 061- 10304 984 -0.0226

11052, 111.68, 113.12 . 1105, 112.1, 114.2
1%
2%
05% , 16%
% 4%
2000 34
P < 43> ).



09%

< 4-3> ()
(95%)
2000.7 11052 109.33- 111.70 1105 0.0002
20008 11168 109.01- 114.36 112.1 -0.0037
20009 113.12 108.68- 117.55 1142 -0.004
2000 34 11185 109.38- 114.33 1142 -0.0206
©5%)
2000.7 110.66 109.06- 112.26 1104 00024
20008 11290 10952- 116.29 1127 00018
20009 11456 10953- 11959 115.1 -0.0047
2000 34 11112 107.26- 114.97 115.1* -0.0346
(95%)
2000.7 10485 103.83- 106.86 1048 0.0005
20008 105.36 10321 10752 1058 -0.0042
20009 106.05 10252- 10959 1078 -00162
2000 34 102.96 10557- 108.17 1078 -0.0449
2000 7 9
12322, 12460, 126.13 1240, 125.7, 1283
1706
19%
, 0.2% )
2.8% , 34%
2000 34 S
(<
3 (1 )
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B ( ( 34
9%
< 44> ( )

%)
2000.7 »2 R176- 2468 40 -0.0063
20008 12460 107-128.13 57 -0.0088
20009 126.13 12002- 132.23 83 -00169
2000 34 12589 12295 12882 83 -00188

%)
2000.7 12298 120.74- 12523 32 -00018
20008 484 120.14- 12954 53 -00037
20009 7.18 119.80- 134.57 83 -0.0087
2000 34 279 12380- 132.77 83 -00024

%)
2000.7 11531 11386- 116.76 158 -0.0042
20008 115544 112.29- 11858 .1 -00142
20009 11625 11126- 12124 1196 -0.0280
2000 34 11552 11280- 11824 1196* -00341

2. 2001
986 24 2000 24
2001

55



1986 24 1998 44

1986 24 2000 24

(00. 34 01 44 GoP
KDI 40) ,
ARIMA
.2000 44 2001
0.6% , 28%
2.9%,
54%
24 44
97 98
24 44 14 34

14 34
2000 34 201 44
8% 44%
97 34 98 44 (3% 039 98
34 P 44 (1% 7.0%
< 45 < 48 ).

40) KDI 2000 34 “2000 2001 ,
2000 , 2001 8%, 54% 2.3%, 3.7%
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< 4-5> )
( : %
2000 34 0.40
2000 4/4 -0.15 2000 4/4
2001 14 0.11 2001 4/4
2001 2/4 0.02
2001 3/4 0.25
2001 4/4 0.17 0.6
< 4-6> )
( : %
2000 34 0.7
2000 4/4 -0.2 2000 4/4
2001 14 0.7 2001 4/4
2001 2/4 -0.2
2001 3/4 12
2001 4/4 11 28
< 4-7> )
( : %)
2000 34 350
2000 4/4 -8.85 2000 4/4
2001 14 426 2001 4/4
2001 2/4 -2.88
2001 3/4 439
2001 4/4 -2.68 29

57



58

< 4-8>

(

1 %)

2000 3/4
2000 4/4
2001 v4
2001 2/4
2001 3/4
2001 4/4

4.80
-0.95
3.10
-005
280
-0.50

2000 4/4
2001 4/4
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< 5-1>
.2000 10
< 5pb ).
< 5-1>2000
1 2 3 4 5 6 7 8 9 10
2)@)@ )G )G )T )E)O)E0 )11 )
590 | 1998 | 1,172 | 2920 | 3472 | 3031| 8/5 | 1076 | 2,783 | 3,135
(%) | 59 | 117 | 21| 81 | 22| 43 | 36 | 46 | 72 | 57
130 | 383 | 748 0 39 232 73
(%) 48 | 110 | 247 | 0 | 36 | 83 | 34
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(2)

2000 1-10 341208
R0Mm 249,124
(25293 ) A% ,
53.6% < 52 ).
< 5-2>2000
12 | 3 4 5 6 7 8 9 10
38270 | 28427 | 39819 | 26068 | 33801 | 47,154 | 37,127 | 40262 | 40275 | 341203
D793 | B0AL| 9620| 5607 | 10619 | 16,40 | 5511| 9076 9672| L0719
25477 | 25386 | 30,199 | 20461 | 23,182 | 31014 | 31616 | 31,186 | 30,608 | 249,124
1990
, 1999
(< 52> ).
i I,
| |
—n — .-’|
| |L1 .- Y || | I.|I . |
.|. I | I "V [ I'. I.r' 1 |III I|I |
fNA lII | INIH I I| Y N l""'",f\.-' LIV A III. | r”'ll'.
Y |]| | M L Y Iill 111 "1." |J 3
J! \ ! ') Ay
| | | i III || LA I.‘I
LB
WY
< 52 ()
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(3)
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2000 10 5.1, 9838
1154, 1165
08 4.2,
127 166%
< 54 ).
< b5-4>
2000.10
(95.12=100)
5.1 0.8%
938 42%
1154 »7
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2)
(1)
1
122329 ,
114 113,72 8,607
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ABSTRACT

Short-term Forecasting Model for the Housing Market

Juhyun Yoon, Hye Seung Kim

As the housing market is liberalized the market movement comes
to the more important signal of agents activities, that can be used in
establishing the housing policy. Housng market in Korea has been
heavily regulated in order to distribute the scarce new housing units
to the excessve buyers with lower price. As the problems of shortage
in housing stock and rapid increase in housing price became alleviated,
the government began to gradually deregulate the housing market from
themid-1990s. Thus, theimportance of monitoring the market movement
has been growing. There are many indices to reveal the market
movement. However, we choose the housing price as the target of our
analysissinceit comprehensvely representstheresults of agents market
behavior.

The purpose of this study is to establish the short-term forecasting
model for the housing prices which can be used in monitoring the
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housng market for the present and for the future.

We firstly adopted the time series model named ARIMA since it
allowed us to forecast without any further information. ARIMA works
wdl in the monotonic trend of movement. However, it has some limit
to reflect the turning trend or extraordinary movement like financial
crisis in Korea. Thus, we developed our mode to the 'intervention
model" which added a dummy named intervention variable into the
ARIMA model. Intervention model was found to be better in fitting and
in forecasting. However, the weakness of the modd is still remain since
it does not use any further information that can be vauable in
forecasting. Thus, "transfer function model” was attempted to use more
information that raised the forecasting power of the model. Severa
additional variables such as gross domestic product, money supply,
consumer price index, and residentia building permits were sdected to
be inserted into the given modd.

Sdes price index and Jonsei deposit index reported from the Korea
Housing Bank were used as the housing prices. They are dassfied by
the region(whole nation, Seoul, 6 large cities) and by the house
type(overdl, apartment). Monthly and quarterly data during
1986.1-2000.6 were used in identification, estimation, diagnosis, and
prediction of the model. Employing the results of the above work, we
finaly predict the sales price in 2001 will be increased by 0.6% for the
whole nation and by 2.8% for Seoul. And for the Jonsei deposit, it will
be increased by 2.9% for the whole nation and 5.4% for Seoul.
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1) 1
o 1986 14 2000 24
1999 24 199
34 2000 24
o < >
< 1> (1)
t-
MA1 1 - 0.68950 -21.17
MA1 3 0.69668 7051
MA2 8 -0.91733 -3701
(X1) | seasonal pulse | 1990 V4 0 0.04173 4.76
(X2) | single step 1998 1/4 0 -0.15440 -9.68
(X3) | single pulse | 1998 2/4 0 -0.10323 -997
R’ 0.9917
AlIC -7.4875
SBIC -7.2644

[1B]Y: = {[004178°][1-B]X 1o} + {[-0.1544B°|[1-B]X2}

+ {[-0.1082B"] [1-B]X3-0}

+ [1(-0.690B'-(0.697)B°] [1-(-0917)B°] A
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2>

()

PRMSE RMSE
a b (a-b)/ b
Sep-99 1.0418 1.119 -0.068990 6.89902 0.07720
Dec-99 0.9785 1.110 -0.118468 9.69392 0.10782
Mar-00 0.9858 1.207, -0.183264 13.21366 0.15511
Jun-00 0.9059 1.225 -0.260490 17.33747 0.20857
2) 2
o 1986 14 2000 24
199 34 199 44
2000 24
o < 3>
< 3 (2)
t-
MA1 2 -0.32731 -232
0.01959 433
(X1) | seasonal pulse | 1986 4/ 4 0 - 0.03408 -6.89
(X2) | seasonal pulse | 1989 2/4 0 -0.01951 - 3.66
(X3) | single step 1990 14 0 0.09868 422
(X4) single step 1998 14 0 -0.18939 -8.12
(X5) single step 1998 2/4 0 -0.16814 -7.18
R’ 0.9908
AlC -7.3358
SBIC -7.0780

76



[EB]Y: = 00196 + {[-0.03418°][1-B]X 1o} + {[-0.01958°][1-B]X2-}
+ {[0.0987B’|[1-B]X3-0} + {[-0.189B°|[1-B]X4-}
+ {[-0.1688°][1-B]X5.0}
+ [1(-0327)B°A

- < 4>
< 4> (2)
PRMSE RMSE
a b (a-b)/b
Dec-99 1.1205 1.110 0.00946 0.94595 0.01050
Mar-00 1.1873 1.207 -0.01632 1.33393 0.01579
Jun-00 1.1874 1.225 - 0.03069 2.08005 0.02525
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- 196 24 198 44
< (RM298)  ARIMA >
t_
1.0698 337.73
AR1 4 0.58932 4.05
MA1 1 0.37832 260
MA1 2 0.31634 2.08
[Y.- 1.07][1- (0589)B’] = [1- (0.378)B- (0.316)B’]A:
< (RSCPI98)  ARIMA >
t_
1.0165 583.32
MA1 4 -0.31148 -1.79
[Y:-102] = [1- (-0311)B*]A:
< (RSHOGA98)  ARIMA >
t_
1.9086 10.79
[Y:-191] = A
< (RSMJ984)  ARIMA >
t_
1.0853 5441
AR1 1 051680 396
AR2 4 059697 4.18
[Y:- 109][1- (0517)B] [1- (0597)B"] = A
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t -
0 0.2905 263
) 1 -0.3525 -246
2 -0.3862 3.4
1
0 1264 297
2
0 0.0061 199
0
0 -0.0698 -3.31
0
1048 124.62
AR1 1 04907 342
MA1 4 -0.399% 23

(Y, )~ (r100E0D)] =

{[(+.290E+OO)BO - (- .352900)51 - (- .386E+OO)82 XL ) - (+107E+0D]}
+ { [(+.127E+01)B% (X2 ) - (+102E+00)] }
+ { [(+.613E-02)B% (3 ) - (910D )
+ { [ .598E-01)B% (X4 ) - (+000E+00)] }

4 1
+ {[1- (-.400)B]}At/{[1- (+490B ] }
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(RGDP98)  ARIMA >
[Y][1-B] =A
(RM298)  ARIMA >
t_
1.0698 337.73
ARL 4 0.58932 405
MA 1 1 0.37832 2.60
MA 1 2 031634 2.08
[Y:- 107][1- (0589)B"] = [1- (0.378)B- (0.316)B*|A:
(RTHOGA98)  ARIMA
t_
1.7163 44.87
ARL 4 0.36319 242
MA 1 1 0.50806 3.84
[Y:- 1.72][1- (0:363)B"] = [1- (0508)B]A:
(R1JJ984)  ARIMA
t_
1.1155 4859
ARL 1 0.40106 2.89
AR2 4 062973 454

[Y:- 1.12][1- (0401)B] [1- (0630)B'] = A«




t_
. 0 06342 437
(GDP ) 0
(order, degree) @1 71
( 2 ) 0 02052 264
1
, _ . -
0 0.0300 3.06
) 3
0 -0.0595 -4.56
0
11298 28160

[(Yt ) - (+113E401)] =
0 4 1 7 1
{ [(+B34E+00)B ] [1-B] [1-B] [(Xlt-O ) - (+000E+00)] }
0
+ { [(+.295E+00)B ] [(X2t L ) - (+107E+01)] }
+ { [(+.30OE-01)B% [(X3t 3 ) - (+173E401)] }
0
+ { [(- 5%BE-01B ] [(X4t-0 ) - (+000E+00)] }

+ A
t
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(RM298)  ARIMA >
t_
1.0698 337.73
AR1 4 0.58932 405
MA1 1 0.37832 260
MA1 2 0.31634 2.08
[Y:- 107][1- (0589)B°] = [1- (0.378)B- (0.316)B*]A:
< (RSCPI98)  ARIMA
t_
1.0165 583.32
MA 1 4 -0.31148 -179
[Y:-102] = [1- (-0311)B*]A:
< (RSJJ984) ARIMA >
t_
1.1549 3144
AR1 4 0.75605 6.02
MA 1 1 -0.30780 -2.08
[Y:- 1L.15]][1- (0.756)B*] = [1- (-0.308)B]A:
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t_
. - - -
0 04736 225
) 1
2 - - -
0 -1.3849 -2.08
) 1
0 -0.0658 -3
0
11800 87.69
AR1 4 0470 406

[y ) - (+118E401)] =
t
0
{ [(+474E+00)B ] [(X1 L ) - (+107E+01)] }
t-
0
+ {[(-2ABEHODB ] [(X2 L ) - (+102E401)] }
t-

0
+ { [(- 658E-01B ] [(X3t_0 ) - (+000E+00)] }

4
+ A J{[1- (+547B] }
t
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< 3>
u ()
< >
t-
AR1 1 0.92970 17.39
AR1 3 -0.38357 -441
AR1 4 0.28739 3.69
MA1 12 -0.26133 -3.25
(X1) single step 19879 0 0.01569 5.07
(X2) single pulse 1988.8 0 0.00828 462
(X3) single step 19894 0 0.01461 480
(X4) single step 1990.2 0 0.02666 8.79
(X5) single step 19909 0 0.01370 452
R’ 0.9989
AlIC -10.753
SBIC -10.586
[1-B]Y: = {[0.0156B°][1-B]X 1.0} + {[0.0083B°][1-B]X2.0}
+ {[00146B°][1- B]X3.0} + {[0.0267B°][1- B]X4-o}
+ {[0.0137B°][1- B]X5.0}
+ {[1- (-0261)B']} A / {[1- (0.930)B'- (-0.384)B’- (0.287)B']}
t-
AR1 1 0.74862 702
AR2 4 0.29748 1.89
(X1) seasonal pulse 1987 44 0 -0.01121 -457
(X2) single step 1989 34 0 -0.03436 -331
(X3) single step 1991 4/4 0 -0.02426 -2.29
(X4) single step 1998 1/4 0 -0.06069 -5.10
(X5) single step 1998 2/4 0 -0.05789 -491
R’ 0.9856
AlIC -84931
SBIC - 8.2305
[1-B]Y: = {[-00112B°][1-B]XL-o} + {[-0.0344B"][1- B]X2.0}
+ {[-00243B°][1- B]X3.0} + {[-0.0607B°][1- B]X4-o}
+ {[-0.0579B"][1- B]X5.0}
+ A/ {[1- (0.749)B'][1- (0.297)B"]}
< >
( 95%)
2000.7 HUA47 93534 95.299
20008 94.385 92467 96.303
20009 (2000 34) 94.492(94.785) 91.368(92.169) 97.616(97 400)
2000.10 94462 90.243 98682
2000.11 94.292 89.045 99540
2000.12 (2000 4/4) 94.098(93.660) 87.885(88.391) 100.31(98.929)
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>
factor t-
AR1 1 091745 2851
AR2 3 -051123 -7.28
(X1) single pulse 1988.8 0 0.01091 4.68
(X2) single step 19894 0 0.02553 6.35
(X3) single pulse 1990.2 0 0.01011 435
(X4) single step 19914 0 0.02468 6.13
(X5) single pulse 1991.10 0 0.00716 3.08
R’ 0.9989
AlIC -10.144
SBIC -10014
[1-B]Y: = {[0.0109B°][1-B]X 1.0} + {[0.0255B°][1-B]X2.0}
+ {[00101B°][1- B]X3.0} + {[0.0247B°][1- B]X4-o}
+ {[0.0072B°][1- B]X5.0}
+ A/ {[1- (0917)B'][1- (-0511)B°]}
factor t-
AR1 1 0.80173 942
(X1) seasonal pulse 1987 44 0 -0.01455 -5.72
(X2) single pulse 1988 4/4 0 -0.02583 -294
(X3) single step 1989 34 0 -0.04931 -338
(X4) single pulse 1997 44 0 0.03546 387
(X5) single step 1998 2/4 0 -0.05301 -349
R’ 0.9903
AlIC -7.8729
SBIC -7.6559
[1-B]Y: = {[-00146B°][1-B]XL-o} + {[-0.0258B"][1- B]X2.0}
+ {[-00493B°][1- B]X3.0} + {[0.0355B°][1- B]X4-o}
+ {[-0.0530B"] [1- B]X5.0}
+ A/ {[1- (0802)B']}
>
( 95%)
2000.7 103.40 102.19 104.60
20008 103.59 100.99 106.19
20009 (2000 3/4) 103.77(103.24) 99.558(99.633) 107.99(106.85)
2000.10 103.85 98.287 10941
2000.11 103.82 97.016 110.63
2000.12 (2000 4/4) 103.79(101.66) 95.803(94.224) 111.78(109.09)
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u (
< >
factor t-
AR1 12 0.47629 5.98
AR2 1 0.53134 5.16
MA1 1 -049760 -4.60
MA1 2 -041029 -434
MA2 6 -0.32402 -3.77
(X1) single step 19879 0 0.01334 3.63
(X2) single step 1990.2 0 0.06380 16.55
(X3) single pulse 1990.11 0 0.0090 425
(X4) single step 1998 4 0 -0.01070 -2389
R’ 0.9988
AlIC -10.158
SBIC -9.9849
[1-B]Y: = {[0.0133B°][1-B]X 1.0} + {[0.0638B°][1-B]X2.0}
+ {[0009B°][1- B]X3.c} + {[-00107B°][1- B]X4-o}
+ {[1- (-0498)B'- (-0410)B?][1- (-0.324)B°[}A. /
{[1- (0476)B*][1- (-0531)B']}
factor t-
MA1 1 -0.41146 -287
MA1 2 -0.26782 -1.79
0.01412 503
(X1) seasonal pulse 1987 44 0 -0.02051 -8.98
(X2) single step 1990 14 0 0.08822 6.91
(X3) single step 1998 14 0 -0.10818 -860
(X4) single step 1998 2/4 0 -0.11692 -9.52
R’ 0.9962
AlIC -8.6312
SBIC -8.3803
[1-B]Y: = 00141 + {[-00205B°][1-B]XL.o} + {[0.0882B°][1-B]X2.0}
+ {[-0.1082B°][1- B]X3.0} + {[-0.1169B°][1- B]X4-o}
+ {[1- (-0411)B'- (-0.268)B%]} A
< >
( 95%)
2000.7 11052 109.33 111.70
20008 111.68 109.01 11436
20009 (2000 3/4) 113.12(111.85) 108.68(109.38) 117 55(114.33)
2000.10 113.77 107.70 119.83
2000.11 113.68 106.15 121.21
2000.12 (2000 4/4) 113.53(110.89) 104.69(106.61) 122.37(115.17)
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>
t-
AR1 12 0.33492 364
AR2 1 049422 5.22
MA1 1 -0.70712 -854
MA1 2 -0.61588 -769
MA2 6 -0.29854 -3.15
MA3 24 -0.36873 -373
(X1) single pulse 19879 0 0.00869 3.96
(X2) single pulse 1990.2 0 0.02700 12.35
(X3) single pulse 1990.11 0 0.01722 7.79
(X4) single pulse 19917 0 0.00738 3.38
R 0.9989
AlIC -9.7312
SBIC -9.5390
[1-B]Y. = {[0.0087B°][1-B]X 1.0} + {[0.0270B°][1-B]X2.0}
+ {[00172B°][1- B]X3.0} + {[0.0074B°][1- B]X4-o}
+ {[1- (-0.707)B'- (- 0.616)B?][1- (- 0.298)B°] [1- (- 0.369)B*]}A /
{[1- (0.335)B*][1- (0494)B']}
t-
MA1 1 -0.37127 -263
MA1 2 -0.33455 -207
0.01779 5.26
(X1) seasonal pulse 1986 4/4 0 -0.02422 -847
(X2) single step 1990 V4 0 0.07431 494
(X3) single step 1998 V4 0 -0.14238 -9.74
(X4) single step 1998 2/4 0 -0.14431 -9.89
(X5) single step 1999 14 0 0.05205 3.68
R 0.9967
AlIC -8.2751
SBIC -7.9884
[1-B]Y: = 00178 + {[-00242B°][1-B]X 1.0} + {[0.0743B°][1-B]X2-0}
+ {[-0.1424B°][1- B]X3.0} + {[-0.1443B°][1- B]X4-0}
+ {[0.0521B°][1- B]X5.0} + {[1- (-0.371)B"- (-0.335)B*]}A
>
( 95%)
2000.7 123.22 121.76 124 68
20008 124 60 121.07 128.13
20009 (2000 3/4) 126.13(125.89) 120.02(122.95) 132.23(128.82)
2000.10 127.03 118,57 13549
2000.11 127.23 116.69 137.77
2000.12 (2000 4/4) 127.64(124.79) 115.26(119.82) 140.02(129.77)
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u (
< >
t-
AR1 1 0.86698 2008
MA1 3 0.24961 296
(X1) single step 1987.9 0 0.02418 6.97
(X2) single step 1990.2 0 0.03233 9.33
(X3) single step 19909 0 0.02012 582
(X4) single step 19914 0 0.01828 5.27
(X5) single step 1998.3 0 -0.01705 -493
R’ 0.9989
AlC -10.672
SBIC -10.543
[1-B]Y: = {[0.0242B°][1-B]X 1.0} + {[0.0323B°][1-B]X2.0}
+ {[00201B°][1- B]X3.0} + {[0.0183B°][1- B]X4-o}
+ {[-0.0171B°][1- B]X5.-0}
+ {[1- (0.250)B°’]}A: / {[1- (0.867)B']}
t-
AR1 1 0.82226 10.23
(X1) single step 1988 4/4 0 -0.04236 -4.08
(X2) single pulse 1989 2/4 0 0.02321 3.85
(X3) single step 1990 V4 0 0.03656 352
(X4) seasonal pulse 1992 14 0 0.00735 348
(X5) single step 1998 14 0 -0.03105 -285
R’ 0.9909
AlC -85193
SBIC -8.3023
[1-B]Y: = {[-00424B°][1-B]XL.o} + {[00232B°][1-B]X2.0}
+ {[00366B°][1- B]X3.0} + {[0.0074B°][1- B]X4-o}
+ {[-00311B°][1-B]X5.0} + A/ {[1- (0822)B']}
< >
( 95%)
2000.7 90.452 89527 91.376
20008 90.197 88.239 92.155
20009 (2000 3/4) |90.051(91.076) 86.937(88.455) 93.164(93.696)
2000.10 89.924 85.742 94.107
2000.11 89.815 84.600 95.029
2000.12 (2000 4/4) |89.720(91.302) 83.497(85.855) 95.942(96.750)
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>
t-
AR1 1 0.85977 19.95
AR2 3 -0.18985 -2.24
(X1) single step 19879 0 0.02737 555
(X2) single step 1988.8 0 0.01861 3.73
(X3) single step 1990.2 0 0.02350 476
(X4) single step 1990.9 0 0.01918 3388
(X5) single step 19914 0 0.02387 478
R’ 0.9988
AlC -9.9902
SBIC - 9.8606
[1-B]Y: = {[0.0274B°][1-B]X 1.0} + {[0.0186B°][1-B]X2.0}
+ {[00235B°][1- B]X3.0} + {[0.0192B°][1- B]X4-o}
+ {[0.0239B°][1- B]X5.0}
+ A/ {[1- (0860)B'][1- (-0.190)B°]}
t-
AR1 4 -0.58798 -4.89
(X1) single pulse 1988 4/4 0 -0.05470 -858
(X2) single pulse 1989 2/4 0 0.05229 8.19
(X3) seasonal pulse (1992 14 0 0.00938 543
(X4) single step 1998 V4 0 -0.02473 -211
R’ 0.9860
AlC -7.9988
SBIC -78112
[1-B]Y: = {[-00547B°][1-B]XL.o} + {[00523B°][1-B]X2.0}
+ {[00094B°][1- B]X3-0} + {[-0.0247B°][1- B]X4-o}
+ A/ {[1- (0588)B"}
>
( 95%)
2000.7 97.734 96.436 99.032
20008 97.554 94813 100.30
20009 (2000 3/4) |97.457(96.176) 93.110(99.607) 101.80(103.04)
2000.10 97.375 91.499 103.25
2000.11 97.295 89.924 104.67
2000.12 (2000 4/4) |97.215(94.542) 88.377(102.21) 106.05(109.89)
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u (
< >
t-
AR1 1 0.53827 5.29
MA1 1 -0.34090 -3.19
MA1 2 -040181 -4.32
MA2 12 -042410 -5.02
MA3 6 -0.23186 -270
MA4 24 -0.24767 -256
(X1) single step 19879 0 0.02314 6.76
(X2) single pulse 1988.7 0 -0.01105 -5.18
(X3) single step 1990.2 0 0.06785 19.18
(X4) single step 19963 0 001172 341
(X5) single step 1998.3 0 -0.01832 -5.20
R’ 0.9993
AlIC -10458
SBIC -10.257
[1-B]Y: = {[0.0231B°][1-B]X 1.0} + {[-00111B°][1-B]X2.0}
+ {[0.0679B°][1- B]X3.0} + {[0.0117B°][1- B]X4-0}
+ {[-0.0183B"][1- B]X5.0} + {[1- (-0341)B"- (-0.402)B’]
[1- (-0424)B™][1- (-0.232)B°][1- (-0.248)B*1}A: / {[1- (0538)B"]}
t-
AR1 1 0.47919 3.77
0.00664 2.76
(X1) seasonal pulse 1987 4/4 0 -0.00957 -4.11
(X2) single step 1990 V4 0 0.06432 5.15
(X3) single step 1998 14 0 -0.08261 -6.09
(X4) single step 1998 2/4 0 -0.07941 -6.06
(X5) seasonal pulse 1998 4/4 0 -0.01395 -248
R’ 0.9951
AlIC -85249
SBIC -8.2717
[1-B]Y: = 00066 + {[-0.0096B°][1-B]X Lo} + {[0.0643B"][1-B]X2.0}
+ {[-00826B°][1- B]X3.0} + {[-00794B"][1- B]X4-o}
+ {[-0.0140B"][1- B]X5.o}+ A: / {[1- (0479)B']}
< >
95%)
2000.7 104.85 103.83 105.86
20008 105.36 103.21 10752
20009 (2000 3/4) 106.05(102.96) 102.52(105.57) 109.59(108.17)
2000.10 106.60 101.78 11141
2000.11 106.72 100.75 112.69
2000.12 (2000 4/4) 106.78(99.376) 99.722(104.03) 113.78(108.68)
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>
t-
MA1 1 -0.92654 - 12.06
MA1 2 -0.74731 -8.63
MA1 3 -0.27217 -347
MA2 12 -0.28320 -342
0.00397 198
(X1) single step 19879 0 0.02441 4.86
(X2) single pulse 1988.7 0 -0.01026 -350
(X3) single step 1990.2 0 0.03638 7.13
(X4) single step 1996.3 0 0.01570 3.15
(X5) single step 1998.3 0 -0.01989 -389
R’ 0.9989
AlIC -9.7585
SBIC -95762
[1-B]Y. = 00040 + {[0.0244B°][1-B]X 1.0} + {[-0.01038"|[1-B]X2.0}
+ {[00364B°][1- B]X3.0} + {[0.0157B°][1- B]X4-o}
+ {[-0.0199B"] [1- B]X5.0}
+ {[1- (-0927)B'- (-0.747)B’- (- 0.272)B°] [1- (-0.283)B*]}A:
t-
MA1 1 -0.84095 -7.74
0.01609 4.86
(X1) seasonal pulse |1987 44 0 -0.01585 -1585
(X2) single pulse 1989 2/4 0 0.03641 742
(X3) single step 1998 14 0 -0.11474 -756
(X4) single step 1998 2/4 0 -0.10071 -6.69
(X5) single step 1999 14 0 0.05842 576
R’ 0.9961
AlC -84413
SBIC -8.1904
[1-B]Y: =00161 + {[-0.0159B°][1-B]X L.} + {[0.0364B"][1-B]X2.0}
+ {[-0.1147B°][1- B]X3-0} + {[-0.1007B°][1- B]X4-o}
+ {[0.0584B°][1- B]X5.0}+ {[1- (-0841)B']} Au
>
( 95%)
2000.7 11531 113.86 116.76
20008 11544 112.29 11858
20009 (2000 3/4) 116.25(115.52) 111.26(112.80) 121.24(118.24)
2000.10 117.19 110.63 123.76
2000.11 117 56 109.72 12539
2000.12 (2000 4/4) 117.93(115.54) 109.01(109.85) 126.85(121.24)
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u (
< >
factor t-
AR1 12 0.47892 651
MA1 1 -0.85320 -1052
MA1 2 -0.59899 -6.30
MA1 3 - 0.24456 -3.03
X1 single pulse 1988.8 0 0.01036 392
(X2) single pulse 1990.2 0 0.02018 753
(X3) single step 19909 0 0.01997 432
(X4) single step 1991.11 0 -0.01635 -341
(X5) single step 19984 0 -0.01547 -3.19
R’ 0.9970
AlIC -9.9167
SBIC -9.7444
[1-B]Y: = {[0.0104B°][1-B]X 1.0} + {[0.0202B°][1-B]X2.0}
+ {[0012B°][1- B]X3.0} + {[-00164B°][1- B]X4-0}
+ {[-0.0155B"][1- B]X5.0}
+ {[1- (-0853)B'- (-0599)B’- (-0.245)B°]}A: / {[1- (0479)B*]}
factor t-
10676 2244
AR1 1 15657 1474
AR1 2 -067941 -643
AR2 4 056838 438
(X1) seasonal pulse 1988 4/4 0 -0.01588 -358
(X2) single step 1991 4/4 0 -0.03846 -3.17
(X3) single pulse 1992 2/4 0 -0.02283 -3.29
(X4) single step 1998 V4 0 -0.05095 -4.10
(X5) single pulse 1998 2/4 0 -0.03181 -441
R’ 0.9833
AlC -8.1889
SBIC -78512
Y. - 1068 = {[-00159B°]X Lo} + {[-0.0385B°]X2-0}
+ {[-00228B°]X3.0} + {[-0.0509B°]X4.0} + {[-0.0318B°]X5.0}
+ Ac/ {[1- (1566)B'- (-0.679)B’][1- (0568)B"1}
< >
95%)
2000.7 97.339 96.002 98,676
20008 97.988 95.173 100.80
20009 (2000 3/4) 98.501(98 491) 94.179(95 470) 102.82(10151)
2000.10 98.549 92921 104.18
2000.11 98.453 91.769 105.14
2000.12 (2000 4/4) 98.549(97 410) 90.954(91.797) 106.14(103.02)

92




>
factor t-
AR1 12 0.24175 2.86
MA1 1 -081341 -11.60
MA1 2 - 058854 -8.30
MA?2 6 -0.26034 -3.00
(X1) single step 19894 0 0.03841 535
(X2) single step 19904 0 0.03775 503
(X3) single pulse 19914 0 0.01637 3.95
(X4) single pulse 1991.10 0 0.01795 431
(X5) single step 1997.1 0 0.01632 233
R’ 0.9967
AlC -9.1660
SBIC -8.9938
[1-B]Y: = {[0.0384B°][1-B]X 1.0} + {[0.0378B°][1-B]X2.0}
+ {[00164B°][1- B]X3.0} + {[-0.018B"][1- B]X4-0}
+ {[0.0163B°][1- B]X5.0}
+ {[1- (-0813)B"- (-0589)B’][1- (-0.260)B°[}A: / {[1- (0.242)B**]}
factor t-
10379 16.39
AR1 1 14482 13.38
AR1 2 -0.64658 -5.76
AR2 4 0.60495 5.24
R’ 0.9561
AlC - 6.7595
SBIC -6.6094
[Ye - 1038][1- (1448)B'- (-0.647)B’][1- (0605)B*] = A«
>
( 95%)
2000.7 10953 107 .59 11147
20008 110.26 106.23 114.28
20009 (2000 3/4) 110.82(110.13) 104.66(103.69) 116.99(116.56)
2000.10 110.78 103.04 11851
2000.11 110.63 10159 119.66
2000.12 (2000 4/4) 110.72(107.46) 100.55(96.139) 120.89(118.78)
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>
t-
AR1 6 0.49634 6.36
MA1 1 -0.87061 -10.95
MA1 2 - 045833 -553
MA2 4 0.18766 211
MA3 24 -0.19669 -2.14
(X1) single step 1990.1 0 0.02932 4.27
(X2) single step 1990.2 0 0.10009 14.96
(X3) single pulse 1990.11 0 0.01948 6.28
(X4) single step 1998.3 0 -0.03531 -5.22
(X5) single step 19984 0 -0.05366 -798
R’ 0.9981
AlIC -9.5459
SBIC -9.3592
[1-B]Y. = {[0.0293B°][1-B]X 1.0} + {[0.1001B°][1-B]X2-0}
+ {[00195B°][1- B]X3-0} + {[-0.0353B°][1- B]X4-o}
+ {[-0.0537B°][1- B]X5.0} + {[1- (-0871)B'- (-0458)B’]
[1- (0.188)B*][1- (-0.197)B*]} A« / {[1- (0496)B°]}
t-
AR1 1 0.27695 201
0.01094 3.24
(X1) seasonal pulse 1986 4/4 0 -0.02993 -894
(X2) single step 1990 V4 0 0.11448 581
(X3) single step 1998 14 0 - 0.14965 -7.36
(X4) single step 1998 2/4 0 -0.17191 -8.69
R’ 0.9898
AlIC -7.7564
SBIC -75394
[1-B]Y: = 00109 + {[-0.0299B°][1-B]X L.} + {[0.1145B°][1- B]X2.0}
+ {[-0.1497B°][1- B]X3-0} + {[-0.1719B°][1- B]X4-o}
+ A/ {[1- (0.277)B']}
>
95%)
2000.7 110.66 109.06 112.26
20008 112.90 10952 116.29
20009 (2000 3/4) 11456(111.12) 109.53(107.26) 119.59(114.97)
2000.10 115.39 109.14 12164
2000.11 115.68 10855 12281
2000.12 (2000 4/4) 115.94(109.28) 108.15(103.03) 123.74(115.53)




( )
>
t-
AR1 12 0.43996 5.17
MA1 1 -084251 -13.63
MA1 2 -0.69688 -1049
MA2 6 -0.35403 -390
(X1) single pulse 1990.2 0 0.02964 6.98
(X2) single pulse 1990.7 0 0.03360 747
(X3) single pulse 1990.11 0 0.02994 6.74
(X4) single step 19918 0 -0.03094 -4.13
(X5) single step 19984 0 -0.02532 -343
R 0.9975
AlIC -8.8781
SBIC -8.7058
[1-B]Y: = {[0.0206B°][1-B]X 1.0} + {[0.0336B°][1-B]X2.0}
+ {[00209B°][1- B]X3-0} + {[- 0.0309B°][1- B]X4-o}
+ {[-0.0253B"][1- B]X5.0} + {[1- (-0843)B'- (-0697)B’]
[1- (-0354)B°]JA: / {[1- (0440)B*]}
t-
AR1 1 056693 364
MA1 2 -043113 -248
MA1 3 0.74217 8.67
0.00736 2.38
(X1) seasonal pulse 1986 4/4 0 -0.03194 -8.89
(X2) seasonal pulse 1989 2/4 0 -0.02106 -4.47
(X3) single step 1990 V4 0 0.11473 732
(X4) single step 1998 V4 0 -0.12314 -10.68
(X5) single pulse 1998 2/4 0 -0.09294 -12.18
R 0.9932
AlIC -7.5444
SBIC -7.2189
[1-B]Y: = 00074 + {[-0.0319B°][1-B]X Lo} + {[-00211B°][1- B]X 20}
+ {[0.1147B°][1- B]X3.0} + {[-0.12319B°][1- B]X4.o}
+ {[-0.0929B"] [1- B]X5.0}
+ {[1- (-0431)B*- (0.742)B°]} A / {[1- (0567)B']}
>
( 95%)
2000.7 122.98 120.74 125.23
20008 124 84 120.14 12954
20009 (2000 3/4) 127.18(127.99) 119.80(123.80) 13457(132.17)
2000.10 127.78 118.46 137.11
2000.11 12751 116.58 13843
2000.12 (2000 4/4) 127.13(125.35) 114.81(117.57) 139.45(133.14)
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< 4> 2001
-1 24 A0 24
]
< (RM2002)  ARIMA >
t_
1.0755 163.87
ARL 4 0.52894 404
MA1 1 0.30616 2.12
[Y:- 108][1- (0529)B"] = [1- (0.306)B]A:
< (RTHOGA02)  ARIMA
t_
1.7376 53.64
ARL 1 -0.40730 -334
ARL 3 -0.25252 -184
[Y:- 174][1- (- 0407)B- (- 0.53)B°] = A:
< (RIMJ002)  ARIMA
t_
1.0736 93.68
ARL 1 057201 484
AR2 4 0.39199 292
[Y:- 107][1- (0572)B][1- (0.392)B"]= A
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t_
. - - -
0 -0.1426 2.2
) 0
2 - - -
0 0.0103 187
) 3
0 -0.0416 -331
0
10783 14431
AR1 1 0.5466 440
MA1 4 -0.3306 -2.28
[(Yt ) - (+108E+01)]
0
{ [(- J43E+00)B ] [(x1t_0 ) - (+107E+01)] }
+ [(+.103E-01)B% [(th-s ) - (+174E+01)] }
0
+ { [(- 416E-01)B ] [(X3t_0 ) - (+000E+00)] }
+ {[1- (-.331)B£]1}At/ {[1- (+547)B ]1}
< (RSCPI002) ARIMA >
t_
1.014 536.47
MA 1 1 -0.24628 -1.86
MA2 4 -0.21235 -157

[Y:-102] = [1- (-0.246)B][1- (-0.212)B]A:
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(RSHOGAD2)  ARIMA

1.9294 859
AR1 2 0.23996 1.80
[Y.- 193][1- (0.240)B°] = A
< (RSMJ002)  ARIMA >
t_
1.0913 73.11
AR1 1 051103 4.16
AR2 4 0.50383 4.03
[Y.- 1L09][1- (0511)B][1- (0504)B"]= A
t_
. - - -
( 0 11290 29
3 0.6715 192
)
2
2 - R -
( 0 0.0096 350
) 0
0 -0.0806 -5.10
0
10947 U711
AR1 1 03522 237
MA1 4 -0H476 404
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(v, )~ (100E+0D] =

{ [(+.113E+01)BO- (+.671E+00)83i [(><1t 5

) - (+102E+01)] }




+ { [(+.96OE-02)B% [(X2t_0 ) - (+194E+401)] }

0
+ { [(- 806E-01B ] [(X3t_0 ) - (+000E+00)] }

4 1
+ {[1- (-.548)B]}At/{[1- (+352B 1 }

<GDP (RGDP002)  ARIMA >
t_
ARL 1 0.20558 149
MA 1 4 0.41980 3.20
[Y:][1-B‘][1- (0206)B] = [1- (0420)B"]A:
< (RM2002)  ARIMA >
t_
1.0755 163.87
ARL 4 052894 404
MA 1 1 0.30616 2.12
[Y:- 1.08][1- (0529)B"] = [1- (0.306)B]A:
< (RTHOGA02)  ARIMA
t_
1.7376 53.64
ARL 1 - 040730 -334
ARL 3 -0.25252 -184

[Y.- 174][1- (- 0407)B- (-0.253)B°] = A
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< (R1JJ002)  ARIMA >

t-
1.1300 7294
AR1 1 0.40955 3.14
AR2 4 047421 371

[Y:- 1.13][1- (0410)B][1- (0474)B]= A

|
t_
0 05295 3.65
L 3 0382 243
(GDP ) 7 0.7631 3%
0
(order, degree) (4, ])
) - - -
0 0212 2.7
( ) 1
3 - - -
( 0 0.0346 4.12
) 3
0 -0.0678 -5.16
0
11297 30820

(Y )- (+113E+01)] =
"9 3 7 4.1
{[(+520E400)8 - (+382E+00)8" - (+763E+400)B ] [1-B'] [(X1)- (+000E+00)] }

+ { [(+.210E+OO)BO] [(X2t_1 ) - (+107E+01)] }
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+ [(+.346E-01)B% (X3, ) - (+174E400)] )
+ { (- .678E-01)B% (x4 ) - (+000E+00)] } + A

< (RSCPI002)  ARIMA >
t_
1.0154 536.47
MA1 1 -0.24628 -186
MA2 4 -0.21235 - 157
[Y:-102] = [1- (- 0.246)B][1- (-0212)B*]A.
< (RM2002)  ARIMA >
t_
1.0755 163.87
ARL 4 0.52894 404
MA1 1 0.30616 2.12
[Y:- 1.08][1- (0529)B"] = [1- (0.306)B]A:
< (RSJJ002)  ARIMA >
t_
1.1791 54.67
ARL 2 0.24831 163
AR2 4 0.46950 353
MA1 1 - 0.28005 -1.89

[Y:- 1.18][1- (0.248)B] [1- (0469)B*]=[1- (- 0.280)B]A:
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t_
1 R
( 0 -16652 3.08
) 1
) R R R
0 04740 248
( ) 1
0 -0.0739 -405
0
11816 110.86
AR1 3 -02913 -187
AR2 4 0.6025 483

[(Yt ) - (+118E+01)] =
{ [ .167E+01)B? [(x1t_1 ) - (+102E+01)] }
+ { [(+.474E+OO)B% [(xzt_1 ) - (+107E+01)] }
+ { [ .739E-01)B% [(><3t . ) - (+000E+00)] }

3 4
+ A J{[1-(-20B] [L- (+603B] }
t

102



