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LEEL W4l GRDPH S 7F Granger-causality A% 23 A&} 104 =2
Granger #3247 9o, 71 o] ARe|A: foujst A0t =&Y ¢

ol %’i‘ﬁq
BEFE G4t U2 U 1 Gty § 128 S2IBLEY A4 0
A% 1,290 A9 Granger AHTAL Qi Aew vengon, A% 49 F9E AR}
r2 g Granger ol HA o] IS “1 A Zloed eyt e R2xF
F HEo ARF 33 494 Granger O]ﬂrﬂfﬁﬂoﬂ Gojnlg 722 dikg vA= Bo2 g
gk TREHTE AR 194 ¢ o olabRA 7 glew, AFAsEdsdHss QAF
Haof A} 1, 2, 49 0 Granger °|J-P Aol AFS v Ao yepytoh
(B ]-4-7) DERE H49 GRDP, ¢l#¢F Granger—causality g?g?gn}
T hagl gz lag3 laga
0132 0,131 0,400 0.642
CBRDLENG = CBGRDP ©.720) (0.578) (0.755) (0.643)
| 1161 0511 0.429 0,338
CBORDP = CBRDLENG 0.293) (0.509) (0.735) (0.847)
. 1,189 1151 143 1107
CERPOIANG = CBGRDP (0.288) (0.339) (0.270) (0.389)
| 0,005 0.479 0.460 0,381
CBGRDP > CBRPOIANG (0.945) (0.627) (0.714) 0.618)
3.198* 0.735 1.906 1.906
CBRROD =#> C3GRDP (0.088) (0.493) (0.172) 0,174
| 0.017 0,377 0,390 0,259
CBGRDP = CBRROD (0.898) 0,691 0.762) (0.880)
| 2.031 0,449 0,280 0,440
CBCAR = CBGRDP (0,160 (0.545) (0.839) ©.778)
. 1.142 0.811 1.202 0.641
CBORDP = CBCAR 0.297) (0.460) 0.343) (0.644)
| 6,265+ 3.040* 1.951 0.802
CBRDLENG = CEPOP 0.021) 0073) (0.163) 0.547)
. . 0.361 0.874 2.2606 4.331%*
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6.005 1,192 410" 3.604%*
. .
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__ 46355 2074 2243 2,023
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0.409 0.447 0.546 0,372
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CBPOP =+ CBCAR (0.193) (0.951) (0.990) (1.000}
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o lag] lag2 | lag3 lagd
CBMANU > CEGRDP 019 010 19 02
CBGRDP -+ CBMANU (8:8%) o120 (é:%% o3
CEMALAB = CBGRDP (8:(9%2) (g;jﬁg) (8%8) (éjﬁgé)
CBGRDP + CBMALAB e o | o) 0400
CBCOMP =+ CRGRDP 0710 0 08 05
CBGRDP = CRCOMP éj‘iii (éi?%) (822% ((11?22)

CBCOMLAB = CBGRDP (8:% | (giégg) (8&?8) (8:%(2))
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CEBUILD = CBGRDP

CBGRDF = CBBUILD

CBCOMBUILD -+» CBGRDP

CBGRDP == CBCOMBUILD

CBMANU =+ CBPOP

CBPOP -+ CBMANU

CBMALAB +» CBPOP

CBPOP = CBMALAB

CBCOMP -+ CBPOP

CBPOP = CBCOMP

CBCOMLAB ~+» CBPOP

CBPOP -+ CBCOMLAB

CBFACARE + CBPCP

CBPOP # CBFACARE

CBBUILD == CBPOP

CBPOP -+ CBBUILD

CBCOMBUILD <> CEPOP

CBPOP 5 CBCOMBUILD

lagl

0.053
(0.820)

0.172
(0.683)
6.852%*
(0.016)

0.011
(©.919)

7.334%*
{0.013)
0.032
(0.860)
4.325%
(0.050)
0.211
{0.651)
1.964
{0.176)
1.049
{0.317)
4113
{0.055)
1.313
{0.265)
5477
0.019
0.110
(0.744)
1.874
(0.186)
0.065
(0.80D)
8.281%**
(0.009
6.927**
(0.016)

lag2
0.244
(0.786)
0.195
(0.825)
2.264
(0.133)

0.380
{0.589)

3.396*
(0.056)
0.167
{0.848)
4.084%*
(0.03%
0.406
{0.672)
1.465
(0.257)
1.534
(0.243)
3.047*
(0.073)
1513
(0.247)
3.001*
(0.075)
1132
(0.344)
1.789
(0.196)
0.127
(0.882)
4.793%*
0.021)
0.442
(0.650)

lag3

1178
(0.35D)
(.482
{0.700)
0.798
{t514)

1.194
{0.346)

2.832%
0.574
0.418
(0.743)
5.038**
(0.013)
0.674
(0.581)
2.101
(0.143)
0.475
(0.704)
5.390%*
(0,010
0.178
{0.909)
2.458
(0.103)
0.923
(0.453)
1.964
(0.163)
0.284
(0.836)
3.088*
(0.059
0.717
{0.557)

lag4

(.686
{0.615)
0.303
(0.870)
0.994
(0.448)

0.801
(0.547)

4.086%*
(0.026)
0.210
(0.928)
2.178
(0.133)
(.495
(0.740)
0.472
0.756)
1.408
(0.290)
1.430
(0.283)
0.501
(0.736)
3.081*
(0.058)
0.496
(0.73%
1.367
(0.303)
1.072
(0.412)
4.292%*
0.022
2.306
{0.118)
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3. BHIF=Z A

BAFE M9 GRDPY S Granger-causality #AA: A} 104 AYE o
GRDP9|| Granger ol#2H4|7F 9l= Aoz Ueyton], 11 o9 HioA: & o

A43E =&Y 5 Ydh 2 GROPYS7L AR datus, dstastys, o

o, A, AP FENS Wpo] Granger QAL Qe Aoz vhepyith
AR E HMpeh A Wit Granger-causality AW 2%, AXEEAR, ZALSZTHLE,

AUA, A5y, g Wt §AF §ou|d £E594 GRDPe| Granger ¢

LA dle ACE BAET TFHAF e AARAA Folu) sldn, dASE

A, AYASE 1237004 Smjelql, ngelle Haes 238004 Goud 20
-

A7 WrEbte)

rO
3

(B | -4-9) HHEE 49 GRDP, 2127t Granger—causality ZE R

lagl lag2 lag3  lag4
CBECOLA +> CBGRDP e b o500 037D
:
CEGRDP = CBECOLA hgies 0 o o)
CBRECOLA + CBGRDP oo s 05 0759
A

CBGRDP # CBRECOLA (é:gég) (éjgﬁi} (261)7981) (8:;%)
CBRUNEMP = CBGRDP o 0150 009 e
CBGRDP = CBRUNEMP by | o3 st o
CBRNP -+ CBGAD? e
CBGRDP = CBEMP (82233) o2 (éﬁggg) o)
CBUNEMP =+ CBGRDP o1 s o5 0349
CBGRDP + CBUNEMP (82223) | (g;iﬁi) (8:8%) (8:832)
CBUNIV - CBGRDP (gjigg) (é:ggé) (8;512;) (8:23?)
CBGRDP = CBUNIV (é:i’g;) e i ((l):;g?)
CBUNIVSTU = CBGRDP o hgiss s et
oo > couusTy B0 RE s 2
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CBHIGHSCH +» CBGRDP

CBGRDP = CBHIGHSCH

CBHIGHSCHSTU = CBGRDP

CBGRLP + CBHIGHSCHSTU

CBPATENT = CBGRDP

CBGRDP # CBPATENT

CBECOLA =+ CBPOP

CBPOP + CBECOLA

CBRECOLA + CBPCP

{BPOP + CBRECOLA

CBRUNEMP == CBPOP

CBPOP = CBRUNEMP

CBEMP == CBPOP

CBPOP = CBEMP

CBUNEMP = CBPOP

CBPOP = CBUNEMP

CBUNIV == CBPOP

CBPOP 5 CBUNIY

CBUNIVSTU == CBPCOP

CBPOP =+ CBUNIVSTU

CBHIGHSCH == CBPOP

CBPOP = CBHIGHSCH

CBHIGHSCHSTU =+ CBPOP

lagl
0.952
(0.340)
29‘ 157***
(0.000)
1.757
(0.199)
0.010
(0.923}
1.207
(0.284)
1.165
(0.253}
6.478%*
(0.019)
1.150
{0.256}
3.795*
(0.068)
4.796%*
(0.043)
0.002
(0.964)
1.315
(0.264)
5.90§%*
(0.024)
0.053
0821
0.028
(0.869)
0.595
(0.44%
2918
(.10
9,306***
(0.008)
0.435
(0517
22.120%**
(0.000}
11.470%%*
(0.003)
2.218
(0.151)

0.419
(0.524)

lag2 lag3 lag4
1.304 0.865 0.444
(0.296) (0.481) (0.775)
10.936%** 2,577 2,447
(0,001) (0.093) (0.104)
1.049 0.972 0.961
(©.371) (0.432) (0.464)
1316 3.153* 2914
(0.293) (0.056) ©.129)
0.419 0.207 1111
(0.564) (0.890) (0.396)
£.492%** 2.878* 5.009%*
(0.008) 0870 0.013)
3,678+ 4.968** 1.924
(0.046) (0.010) (0.171)
1.453 1.367 0678
{0.260) (0.291) (0.520)
3,233 0.300 0,640
0.070) (0.825) (0.549)
3,586 4563 1.202
{0.055) (0.026) (0.381)
0.512 0,823 0,500
{0.608) (0.501) (0.737)
1.105 0.574 0.539
{0.353) (0.641) (©.710)
3,408 3,250% 1523
(0.056) (0.052) ©.257)
0.239 0.131 0,048
(0.790) (0.940) 0.995)
3.189 1.770 1.779
{0.065) (0.196) (0.198)
0.676 0.828 0.709
(0,521) (0.499) ©.501)
1,605 1.024 0.714
{0.228) (0.410) (0.598)
6.547%%* A0+ 5.462%*
(0.007) (0.018) (0.010)
1471 0.993 3 695+
(0.256) (0.423) (0.035)
1187 0,625 0.530
(0.328) (0.610) (0.716)
§.703%%* 4.324% 11.330%**
(0.007) (0.022) 0.001)
0.604 0,499 0,502
(0.557) (0.689) (0.722)
4.398% 2811 2.359
(0.028) (0.075) (0.112)
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lagl | lag2 lag3 lag4

053 77 3300 gm0 Tangpes
CBPOP = CBHIGHSCHSTU 047 0060 - (004 0039
0,662 0,599 0,508 0.637
CBPATENT = CBPOP (0.425) (0.560; (0.620) 0.646)
| 1043 7017+ 2.813* 2,420
CBPOP = CBPATENT (0.320) 00060 - (0075 0.106)

F1 1w 10%, *x= 5%, +xxi 1% ZIZH SHH 20FS LIEK

F2 1= 2 70| Granger cause SHA| $E2 2/0]. KIEEH, “CBRDLENG CBRGRDP”‘- s
BREUZ0| GRDP’S%}S—Q Granger cause SHA| 9EE 205y, HE7HE0| 7)Zel= HSL Granger
cause BHCl= AE LIERA

4, EEEE AutA

A RE M0 GRDPHSIE Granger-causality 74 F—h ARA BT AL 4o AT
GRDP| Granger Aot#A7} FAHo2 fov|e 4 UrEMEl LA W o A

Goust 237t 2H=x 9okt vy ® GRDPY /; AL TR, WYs i‘%!'ﬁ, 29
A, ACAFFAEA, FYETF "o Granger ARHA7E = Ao Vet

AR Haeh 91 W47t Granger-causality A A3, AlerH3E, sH504 HFE,
24, AEHRTARA, FHRIE W7 BAK gould $ZF o4 GRDPO|
Granger AAA7} gl Aoz RHasoi.,

o

Hr

(B | -4-10) BHLEE H49) GROP, 2137t Granger—causatity Z&E A1

gl a2 ka3 a0

CBRWATER = CBGRDP ot | (8;3;; (8;2‘;3,) (éﬁgig)
woP VTR o’ g oom o
CBRSEWER = CBGRDP o 030 05 e
CBGRDP + CBRSEWER oo | oD o0 oim
CBHOSP = CBGRDP éjiﬁ& (8:2(2)1) (8?&?) (8:38;
) - e

CODPCHOY gnn ogm om0 o
CBPOLIDEP = CBGRDP (gzggé) | (gjgig) (8:23% (8:238}
CBGRDP + CBPOLIDEP (g:gﬁ) (823;) (8%8) ((1)323)
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CBFIREST + CBGRDFP

CBGRDP = CBFIREST

CBPARK = CBGRDP

CBGRDP = CBPARK

CBGRNBELT => CBGRDP

CBGRDP + CBGRNBELT

CBRHOUS = CBGRDP

CBGRDP = CBRHOUS

CBRWATER #» CBPOP

CBPOP == CBRWATER

CBRSEWER = CBPOP

CBEFOP = CBRSEWER

CBHOSP ~+ CBPOP

CBPOP = CBHOSP

CBPOLIDEP = CBPOP

{BPOP + CBPOLIDEP

CBFIREST # CBPOP

CBPOP +» CBFIREST

CBPARK -#» CBPOP

CBPOP = CBPARK

CBGRNBELT = CEPOP

lagL
2.207
{0.153)
3.419*
{0.079)
0.186
(0.670)
3.288~
(0.084)
1.596
0.229)
2.717
(0.123)
2.004
(0.207)
4,356*
0.082)
0.045
(0.834)
3.364*
(0.08D)
5.241%
0.033)
0.435
0517
1.275
0.272)
6.191%*
(0.02D
0.426
(0.521)
0.176
(0.680)
7.250%*
(0.014)
0.071
{0.793}
0.318
{0.579
3.511*
(0.075)
0.367
(0.555)

lag2 lag3 lag4
2.151 1.862 3172+
(0,147 (0.182) (0.058)
0.842 0.744 0.780
(0.448) (0.544) {0.561)
0.057 0.440 0.463
(0.945) (0.728) (.76
1.562 0.912 0.963
(0.237) (0.459) (0.463)
0,520 0.338 0.453
(0.610) (0.799) (0,769
1.363 2.017 5.300*
(0.253) (0.200) {0.067)
0.710
{0.559)
3.601
0.15%
0.530 0.620 20.972%+%
(0.598) (0.613) (0.000)
3.156* 2.325 L1707
(0.067 ©.118) ©.213)
2762 4,605+ 1.845
(0.060) (0.018) (0.185)
0.920 1.958 2516*
(0.416) (0.164) (0.097)
0.788 0.663 2.000
(0.470) (0.588) (0.159)
2,606 1.605 1,278
(0.101) (0.2300 (0.332)
0.243 0.539 0.300
(0.787) (0.663) (0.872)
0.921 1.989 2145
©.417) (0.162) (0.143)
3,952+ 5.635%+ 2.939*
(0.039) (0.010) (0.071)
0.458 0.557 0.480
(0.640) (0.652) {0.750)
0.392 0.348 1.090
(0.681) (0.792) (0.405)
1.780 1.365 (.959
0.197 (0.292) (0.465}
5814%* 0.679 0.466
(0.021) (0.592) (0.761)
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lagl : lag2 lag3 lagd

336~ 281 4.919** 2826
CBPOP - CBGRNEELT ©0 0108 (0.038) (0.169)
21.084*** 24527
CBRHOUS = CBPOP (0.004) (0.014)
0.470 0.623
CBPOP = CBRHOUS 0.519) (0.594)

10 +Z 10%, *x= 5%, *xx5 1% 22F EAF RS Lietd

F2 ' =7 = FIF74E0| Granger cause 512 $SE 2|0], GISEY, “CBRDLENG = CBRGRDP™= “&
SLYS0| GROPEIES Granger cause St2| BS 2UISID], POl 7|AUEl= ZL Granger
cause BHCh= 242 LIEH,

Y
K1
1%
-
sl
rE
o I

2t GRDP¥H =7t Cranger-causality 3 A 23, A# /|y Wt A 2} 34

i3 ranger QT AA 7L A HoR o0 2z Jehiby, Uiy

of e fud At HE A gkgrd

oF Q19 W47k Granger-causality A3 2, 2492 Wayl 247 oo
A0 74

u]3k 4=F3ke) Al GRDPe| Granger ¢li#¥h#|7} 9t

é
H-l
2
4z
Ho
-3
¥

(B | -4-11) HEMPE B2 GRDP, 972+ Granger—causality ZE 3}

lagl lag2 lag3 lag4

CBGONGMU = CBGRDP oo o 0350 Yl
CBGRDP = CEGONGMU o) 072 00D 095

CBFINAN = CBGRDP a0 05) GesD 05

CBGRDP ~ CBFINAN s o o | 02
CESOCEXP = CBGROP 0511 e 0346 0313
CBGRDP = CBSOCEXP (3?8;) (3;223) (8322) (é‘éég)
CBECONEXP = CBGRDP (8;2;'2) (8:;61;) 1205581) * 8(380502)
CBGRDP =+ CBECONEXP 0109 | o100 N o149 ((l)iég)_
CBGONGMU =+ CBPOP 5(08832; _ fosg%;; 8&(3)%2;2;* (2095624,;
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= ‘=
Granger

2.281
0.12D
L1515
(0.259)
0.356
(0.835)
L.0g6
(0.402)
1235
(0.348)
1.182
(0.367)
1040
(0.426)

3e

—

[

{0.569)
0.627
{0.509)
0.474
{0.705)
0.380
(0.769)
1611
(0.229)
0.484
(0.699)
0.248
(0.862)

0.529
Jtdol 712

o
e

d.
Sitd, 7

0

{0.458)
1152
(0.339)
2435
{0.116)
0.857
{0.441)
{0.660)
£ LIEf
|0]. |25, “CBRDLENG = CBRGRDP"
|Of

I

0.425

0.817
0.340
{0716
0.555
{0.584)

=
2 o

|

o]
g
o= —

Al o

s

2.455
0.132)
2.274
(0.146)
0.299
(0591
1.082
(0.3100
3.584*
(0.072)
1.923
{0.180)
0.169
{0.585)

1%

HBIMO| Granger cause
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50| GRDPYHEE Granger cause
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CBPCOP =+ CBFINAN

CBFINAN == CBPOP
CBSOCEXP =+ CBPOP
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CBPOP =& CBGONGMU
CBECONEXP + CBPOP
CBPOP = CBECONEXP
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H!
=
E
=
o

QAR AHE W st YA vt o2 R

2 EAZI 257 R vehd ey
H Afe ok B3 gRSd fE AEYold At
L AR et ZeE word. 2 o
A ZHSE 1985 G 28 20009 712 8] Axlg 2

offt

ol AgH ARE NAEML AR R
A EAZ 1Y) FRA 2E AW FweAd oL AR v od 4% AzHoz
AAEY Ang o 4% % S §eoR ABTAY Askd EAATA A%
A e Wask TR HARAAM A% FL 2HE AN e WA g
4T 22 HHS AN HFHOR BHo AEH WEE ez 2 GRDPY %
g olgzlo 4EE HeR RRS, PREAUN, ARYA FAR 20, A8, A
SR HTE 5 SH A4S ARsdch Wy, 970 998 ) Fow qAE: dsw
nSsEs, 4HA BEE AdAS, B2U4, AANGE 5 54 WS Qs o
¢ 5 Wee A A REUE MY FA HyEA g Ao} Qud) ok 44 |
F7b o} deuseR 2N BuT GEe MUNoR A WeT sy

o
is
oL
=24
rE
SE
!
rlo
2
ol
2
rO
B
o
e

H (stationary time series)
o Aeg shgddh. oriold AAde] HH ol A2 WadR HEn B4
(unconditional mean and variance)o] A|7Fd} WA Gl & Abgrolofof §H2 oJulEtcls),

7

~

Az FA 5 g4 AR AAEE E Hee ol Rn 4dYr]e} FAREY 25 HE7Rsg #H
A1gof A Eﬂqtﬂ'ri ARG I 2R a2 oh gl o), ZIER Ho] 2 27
Holz] grol f5olokA] AA4Luqt 9l e *7“‘0}55\‘4.

8 olE g WHEA (@ sequence of random  variables), - Vo ¥ Vo] ebaA(srictly
stationarity) & 27 9% daERane 408 Ade m, keb @ele] AHE ¢+, 4o ol ek
Vi ), Yie) - Yie et Yt +m), Yit,+m) Y, +m)o)l 2 2gsbeRu(oinr diswibution)& 7
= Aolck AAE (Y7 7ebg4dE 2o ohgs uiEgi,

A7, B4k (VJE Aot 5 Al to] ofEstA] et
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A0 FAHG B L AT AL B A andom shock)® 9!
BTG zgate dw, oW AAG v 7k Ge | T AAGHRE V=¥ e

FE HotA =59 Y &49E 7 L/‘“FJL ol Aol s A&HeE Qg v AA 5
o] £9H4 A A A (non-stationary process)o] @ck. o] miie] HAA AAEE chE Eo

2 AME A A Y(integrated process)olgtie F29 #7j%] 7 ¥ (autoregressive model}2 =
AP 1 T 5420 1ol7] Rl BHT(unit oo FETLE T B2 A
AANE FeA AAGe] 2otAHel Aor wud o AFHA At £
A E A ATt gis = 714 3 H(spurious regression)?] EAE ZjstA HrhY

2 FEHSES SHos AFHY ghefdel HE ol D 94 Aol dd &
Qu7b #AL 2a Qi gREY FaAAAA HeFe] G #a Adtke Aol v
#r}l. O o]Z & Stock and Watson(1988), Phillips and Perron(1988) &°] A=2& &4 2% 4
Aarglnt 2715 AAYE ol gato] ol e ALHE AR BHelsh oo

E o] 7ol A= ADF(Augmented Dickey-Fuller) #A & AH&-sto] Abpddnt 2949 459
Aggboll A RN T HEd AL deol HE AR A oFE AYSATFE §
she] AR ot e EHET) zlht-_'- 3 oS 4R oRE B g eeded 14
ARy Wao] s = Aatgich. ADFNEYAA A4 9 7H~’F~—E Schwarz7| &5 #4219}
=& AE

G 24 A 2AFE dYcte A WREY HpolH oA deido] 4
5h3, 13} A st g AS FHEE AR UERT

G

e

=2, b Var(¥,) % A7 tol] 2FaA i 4HT Aol

A, gRA Cor{ Y, ¥ )= G Al t— sl efEaia] A AHESQD 19} sof 2EsHA] et

Nelson, . R, and C. Plosser, "Trends an d Random Walks in Macroeconomic Time Series : Some Ev
idence and Implications,” Journal of Monetary Foonomics, 1982, pp.139-192,

100 Sojuete]l Aeel glolA Al AAgGe] @92 FART W B oeE FE Choi, In,

“Univariate Properties of the Korcan Economic Time Series’. KDI Working Paper, No. 9119, @=7)Fa¢
2, 1991, o] =FollA AL Qelujebe] AAHATe] girtL 12 BT g HAE) AlAEE S el
gt

11) ADF(Augmented Dickey-Fullery 7wl oh2wl Jf

h

AX, =a+pX 1+E;3,—AX,,1+;1,—>TJ%7~HE§
i=1
h

AX, =a+dX, [+ 3 8AN |~ T 5%
i—1

A7 11 FHES e

H,:p=0(X7 e gstet — B120] geh

H, :p < 0(X7F eFd#elet — ©9lZe] glch

S22 AR0N YT
== "R



(E1-4-12) ADF 9|2 ZEZD

4 g € . GT Mam g C T
T 1% 0 015 557
s L ) pop 1 535 poges
0 0.36 1.98 0 -1.28 L0
cbreod 1 5,00+ 491+ cbrdieng 1 4807 5060
ofacare 0 -Bs0 2,09 eom 0 -350% -3.56*
1 171 ~3.91% P 1 B30% 5 leem
0 -3,65% -3.03 . 0 0.00 ~1.88++
cbmalab 1 -3.52% -3,91%* cohighsch 1 480" 404
cbrwater 0 3o 0.00 chrsewer 0 248 ol
I -I85L%  oB4ge 1 -1.75 -1.93
. 0 -181 3,70+ econes 0 -160 1.4
P 1 53 451 ¢ P 1 388t 308
10wl 10%, +xi 5%, +xx= 1% ZHZH EHH QO3S LIERY
F2 ! C {‘3*4‘%*, T= iHl”O 242+ 2|0|g.
T3 | BIE2 Uz e 01209 80| Bias log 42 2/610] #AIE

&
271 8 + 2 & (Cointegration) 442 4 . b
W VAR 2¥02 RA3A FPRol Zsd ECM(Frror Correction Model)o|it
VECM(Vector Error Correction Model) ©. & = o] debAeloh, 2L} B W7o A
T+ 24E HE AT AR 7 G Hol Qlel(257) AlAHS H& AF2E o5
gEoted B2 A wolvh £ FHE N 5
of

oL WeE AREStEstel whet
wod. mebd B AT oA gyt Ex b

Aoty el Qlvkn #

e

il X
o o“'&l‘ﬁll —c’ﬂﬂr Granger-causahty AAERE Zo HeE HAsAh o8 M
453 ol 8% VAREZ 4% A<optimal lg)® AHE Bast Utk 4% 44 AR
AlIC(Akaike Information Criteria)?} SC(Schwarz Criteria)2 o} £3}o] shEst ¢},

) JIQLHHI
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(B |-4-13) 24230 HHIe AIC, 5C TELW

lagl IagZ
AlC -3.686 -3.450
GRDP 4489 4w
SC -3.244 -2.709
AIC -6.840 -6.941
IT gHael 2HRHE

5C -6.447 -6.250

GRDP A& 8¢l EARFA AIC 8 SC HR7[ED> Az AR Tol M dags 74
L Ao vehgon, o4 A3 BARgAL AIC e AR 2004, SCEhE AR 1
|4 A4S 7hR s Aoz gepbdo o 4389 2AndoAl AIC ol 227} o
gogrold e A AGE 12 AHF olfi= AIC el B4 AxE 5d48 42 ol
Uehbs Zgto] A 8 2 9ly] B 2eAdea udd 1| SC o] Ze AR} 1L 4
AR A

oAy Bl ARE AAY #EV| B2 FEY BEY AAE AR
Fgsto] AMESHAUTH GRDP 4389 ZARg oA A i}% 132 dAgstes B4 A]Z} 377%
7 Agets A9rt HMNAGR Gehgo #Ev|te
gsat] 98 *WE o 742 A% dék‘ﬂtr

2 oolpo] ZXE 79 GRDPe Sl pwigof ofel W47}
VAREZ @ o 4 GRDPY} ¢l7 #H5:9) wjg g
FANS W HARA B4 AT0E ¢ HaMs REWSTE o waed

=

9= e W
EE O Ao MAste Aol By eyl fEolt)

Ag7hA) FE AYadS 457 9% VARZE 44E e Hpzh Ak g, gl
FHARNE g9t FA HeE A4 3 FHEFS ST £5 4Tads 24 2
Ho2 GRDP AAaql 248 oy Agadl B4rgos 27 23g 4z,
w3 AAE A 8 5 A edle] d% vE £+ Ate d& sttt GRDP

Aol EA LY g oadstgon, o 44 EHERe

H MErgoln wHTe
525 o o —J[ 1; | 51



GRDP Agadl 24 VAREY 2443 <2412 47H" 78944
{autoregression coefficient)E A FTHEAHA, Az=YA }—/\}Z} +, Atg] 7Ht”'“1r
e EgE We 5 RE HRdA (Y JFE nAs Aoi A=t ==&
2 o8 54 dEs U]X]—L—7}
|70 a5 A dEd SF 45 Fol gy ot AA%
g oln SRR des AdYALEANN A
ol dohh F7HEHERE RHoFe BRAERA 3FER U 24 J2Yge F
HoR Aatol F7jstel GRDPo} 449 A& #lat 202 & £ o4, A¢uLs
g 2 AWOR vebd
Az FAA 22 ZAZFATS HYA 2 YRS e ¢ e BEAER 24y
ou, d(Hel FE2 ey F4EAHY Fvht GRDPY wX& Fgn fARE oo &
ZAAAL Qlrh &, A2 FHY LEAEE BIHA Y $712 GRDPEZR AZEE AL
g Hofal v AT ¥4 PR Re ]ﬁi GRDPo| 24 # ¢l azft= e
_?_

R

o)

K

e Ao® EolAw, ARk o ATHQ AR gdh o|fe HR Fa 5 F
A SN ZE e ARAEE FE 315 = 2470 7371%'4 FHoz
WAES T8 A 7‘*‘“:?3 HAztehes Hold E4 877 g W4ohs 9o Al

e E ) 252 ded ASYE 2

M BFEE AR SUR CRDPY F449 A3E Rolm A0E g
oh ok 37 SOCAHYIe} Btsh] AWHAE WK o8 A44E ug S go su
3 3l7do] B89 220l AYE yudor AH At dojd Ao muHc

fl

¢

L

(I | -4-14) £5 GRDP 4HEY 24 VARTY FHAD

GRDP
=281 0.021068, (0.13518), [ 0.15585]
FAERAAC) 0443393, (0.12623), [ 3.51259]
et AZGA) 2417 S-D) 0.283780, (0.17708), [ 1602551
Apg A Rl-1) £.000320, (0.04097), [ 0.00781]
N WFE-D) ©0.00695L, {0.00355), [ 1.95763]
GRDP(-1) O -0.049008, (0.27968), [-0.17523]
Cc 2991945, (12.4775), [-0.23418]
SIS DUM -0.076033. (0.03090), [-2.46058)
Nk 0.134770, (0.86506), [ 0.15579]
Adj. R-squared 0.994362
F-statistic ' © 508.0629
211 ()g *% standard errorsQ|0, [ 9] gH2 t-statisticsS 242+ LIEPH
F2 1 H MM HISHSE A28 40| logH4R Hstksie] 245
57 |E% 7182
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A Al HA VAREY 3N <q [-415>5 duiEnl BE ¥y Oﬂf\ﬂ AR 17]
h ()2 BIHE Hol AoR urhuth Eg 53 A7) A s 5, Ay
1714 Ade 04228192 713 & EﬂM I%EM Ao ekt i%—f‘%iﬂ—’% Hae 3

=24 =

H =
Loz '%35421 o, VAR E‘%Ok Y47 4E 7 2o (feedback) B
E4o] Ee PESRIL ol A AP &

1
2% A@zoz MR FrEE SHol B
o]

r-‘;
>i
O
:0‘:
o,
it
al
b
i

ol
LS aE(-1) 0.173174, (0.06761), [ 2.56126]
A A EgE(-1) 0.000130, (0.00038), [ 0.341561]
A Ala(-1) 0.001945, (0.00226), [ 0.85896)
WA S
E2dz-1) 0.027934, (0.02686), [ 1.04005]
24 A Aa)-1) {0.002749, (0.00844), [ 0.32580]
21H-1) 0.422819, (0.19121), [ 2.21125]
C 7.065064, (2.49645), [ 2.83005]
S Al 4=
GRDP -0.011061, (0.01736), [-0.63701]
Adj. R-squared 0.962406
F-statistic 85.11331
=11 ()] 2 standard errorsOlD# [ 12| 2e t-statisticsS 2+2h LIEH.
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VAR 8 ol @ wae] $A0) B4sa W, X9 588 6rgol o g e
A8 BAY 4 b 79 3AUITLT 24BAT. SANLRLL VARZE | 2
HALEAY o 0L MARBLYOZ E T, o5 MARBHHY AAA2E o) $al
of 923el g MBS W3E LANE FUOR gt To| AU 4 rk
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el 7S thsA A A W y,tﬂ‘-"ﬂ ofH Fgg vA=E FHske
oftk. %, AN e VARE G| 23 E0] 9= daEo] djE Wasse 20 ot
U aA e AL5HE 7~1e ot

Ha59 HA 4 (stationarity) & 7Hgels 7129 BEHEME BE mEEo] oA A9
£ 7Htransitory effect)i-g 7HA A Hol mae] whrHel @by
o, EHIT} FEAE EXsts By Ao FHUMLEA
dor ZYARYL mPYoE BAY A gt 1‘:_}-_?4
(nonstationarity system)o]| A& o] &3 2o 27 <l
#7b gutd ez o-F A (permanent)o] 7] o ko) of.13)

ol <IYI149= =Z2&(cbrrod), FA-EA WA (cbfacare), HZHA BAL 2
(cbmalab), A} %] 7] "hH] (socexp), 4 9= R 38 (cbrwater)o] GRDPo| njx]L- o =

pas

= WRE &4
GRDP 474 a¢l &4 VARLH Y E24N2e48 Jdz8 gy 740]U1 <I¥ [ 410>
8t (cbhighsch), stp@A B -5 (cbrsewer), AHY A <~(cbcomp), =2 HZ(cbrdleng),
78 Al 7N ] (checonexp) ¥l 4:7F o]l ml A 4 BYst= o ’HX}RJ +4 VARRY
FAMSHLE 27 Uehd Aol

13) BFEE(1997), F24 QAP EEE o) 8T AAds, dFAAGTY.
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(23| -4-8) &8 GROP 4ERYU M VARZH SHUSHES

Response of LN_CBGRDP to CBRRCD Response of LN_CBGRDP to LN_CBFACARE
04 .04
.03 - ) - .03
ool T o o2 R
ol — " 01 '
a0 I ] 00 ]
-01 - ST T -01 |
-0z 4 -.02
03 . - . . . . . . -03 : . . . . : :
+ 2 3 4 5 & 17 B 8 1 1 2 3 4 5 & 7 8 9 10
Response of LN_CBGRDP to LOG(CBMALAB) Response of L(N_CBGRDP to LOG(CBSQCEXP)
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