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A Study on Equity Effect of Grants using Time Series Econometrics
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<ABSTRACT>

In this study, We analyze horizontal and vertical equity effects of grants using
Granger Causality Test and Error Correction Model, which are popular in time series
econometrics. By Granger Causality Test, we found that Local Share Tax is Granger
—caused by local tax revenue and has vertical equity effects. But it turns out that
National Grants are not affected by local tax revenue and have its own operational
mechanism. Error Correction Model reinforces this results. Overall adjustment
coefficient is 1.05~1.20, which implies that vertical equity effect is fairly significant.
However, Considering the Coefficient 0.85 of Local Share Tax, we recommend that it
should expand by 15%.

On the other hand, local adjustment coefficient is quite different to each other and
it 1s positively correlated with the size of local government expenditure. It implies that
the horizontal equity effect is not significant. We confirm this result by Varience

Decomposition method.
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Ao EE AEFog o] AMESH= Augmented Dickey-Fuller 747 (AD. test)TJr
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Qo] HAas shold EASE M-S AALEIATE meEbA 12) RS Polry] 93] 1
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C. W. Granger and P. Newbold, “Spurious Regression in Econometrics”, Journal of Econometrics 2, 1974,
pp. 111~120
P. C. B. Phillips, “Understanding Spurious Regressions in Econometrics”, Journal of Econometrics 33,
1986, pp. 311~340.
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EJOAOJ-(T LT LL LS LAD LSO LIN LRE
= = # %
1 203 ~164  -051 421 3.05 4.08 0.07
2 3.29 165 -0.13 1.95 155 3.74 209
3 0.49 2.61 -0.08 1.61 0.46 2.62 -2.69
4 3.38 1.80 0.06 231 157 3.32 -0.29
ADF 1% % 2 #W %
1 -2.11 -3.40 =5.09x* -0.56 -1.51 0.19 =491
2 -0.44 -2.42 -3.53 -0.13 -0.29 1.51 -1.63
3 -1.55 001 274  -054 063 1.00 296
4 -0.28 0.09 289 0.01 ~0.59 0.89 —3.42
+ = # #
1 -0.14 -1.13 -0.82 -0.93 -1.01 0.13 -1.13
2 014  -106  -080  -097  -095 0.12 -1.04
3 -015  -105  -075  -099  -0.90 0.14 -1.02
4 -0.14 -1.04 -0.71 -0.97 -0.86 0.16 -1.02
P&P 1 & 2w 5
1 -22.82+  =2967+ 2467 2437+ -2226xx —19.98+ -27.11**
2 —22.90% -28.68+x 2467+ 2575+ -20.88+ -20.13+ —26.04**
3 0844w —D95Dsx 2409+ 2690+ —19.96+ —19.09%  —26.75
4 —23.81x  =30.25%x 2377+ 2710 —-1924» -1838+ —26.98**
F 1) R - eRlZ EX(p=).

2) welF=o ¢ IKI“ Mackinon A™MEAZHS o|235kicCt

3) ADF : =& 1%(-447), *= 5%(-365), P&P : »= 1%(-172), = 5%-125) [olFZE=2=2 FHZIH
2 7|zt £ 9leg oot
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Econometrica 39, 1969, pp. 424~438.

5 IA™A 2AS FHEARL 2PN AW ADFART PP, 281 o]5& €4 Phillips
-Ouliaris?7, CRDWZAo] slon THFAIALENE o83 FHEAAN=  Stock-Watson@ A=}
Johansen7Ao] Atk GHHo T FAERES FAHH RYPLA A A% /HAAANA Fse Johansend
o] $43 Aoz 4HA A

6) IFETAT ) WE Yo BE AVt A AR F EAS TR YD), i) HE YO A¥AY U=
BX7} (d-bAk HEEHES st 001 opd ¥E g7t EAE W, & U~Ldbeld Y 452 (d hA
FTHEHAGT 3 olwf BE FAEWE ek oA Ytk Xtvb 24 WA AAE Y~ X
~1(D)elet sl= o] S7tel BAAYA AAEL L0OE BAste AFZEY Y, -BXUt EAlste A5 Ttk

ot

of

¢



e PP IR AR Rl B EscRaodT 105

Granger®} Englec] $%3 AR b Ful= v 2

n n
AYp = a + BECM + ZyAXei + 26Yei + 1y
i=1 =1

A7IM BECMie 3420 AT W Yot X Abeld] Eddexts vrid 24
oty QATARYEL PAHO T WNEBTIFHE FFS FEXAFEFH o
Aoks 71to 22X A7 dBAE E‘ﬂ%ﬂr Al @714 28RS gotd
EAE Zteth mebs] AR Al Be ATIEEA dust Edd et drt
1= Elo] B =7k UYeie 23 AIG(adjustment coefficient) o]k
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3|M si2d2 = ASE Johanseno] AT ECMEE-E o]2|gh VARA|AY] thHZ
TEREFoth. 5 Johansen®] HHE THEEEHS e HTE WAHTE 1H35hH oy
N SHEHAE AEE 5 Utk FollA J¥HE ] ECME R E et 923t 7oty
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Akaike AHE Q21(Akaike Information Criteion)®} Schwartz WoJZ|QF  221(Schwartz
Bayesian Criterion)S AF8-8}9th A% 23 W] mel A1) 19 e 29eg
e Bekgt 28] fHA edskth Lyung & Box® Q-8AIE# Correlograms ©]-&
& ARAIRE ER1E AICSF SBCO| ARl AAxtels HolA oigtth wabA Granger
AAAAET Johansene] ECMEHo st F4 AJAAE 17 2 BFE tfoz
ASEASIH O AR 10] st AHE BT o]& AT

A8 3} Granger Representation Theoremdl] 3t 2pM|&F Aw3dt o =5 A7Eo] gl
W. Granger, “Some Properties of Time Series Data and Their use in Econometric Model
Specification”, Journal of Econometrics 16, 1981, pp. 121 ~130.
C. W. Granger and R. E. Engel, “Co-Integration and Error Correction : Representation, Estimation, and
Testing”, Econometrica 55, 1987, pp. 251 ~276.
7) Johansen?] ECMEE- (131 AlAIGe] P & o, r /4o FAEHEZF EA3cE UwA| Prfe) ¥
HE 353 A (common trend)E ZH=ths HlA 3t
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S. Johansen, “Statistical Analysis of Cointegration Vectors”, Journal of Economic Dynamics and Control
12, 1988, pp. 231~254.
, “Estimation and Hypotheses Testing of Cointegration Vectors in Gaussian Vectors
Autoregressive Models”, Econometrica 59, 1991, pp. 1551 ~1580.
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g pEluete] AR v)Fo] o= Hx 5T 5 ATk

¥ 2> O[MMHEIt MRl Granger 2lotaA|(+2A HEatg)

o1 Zp kA AlZE A AlRE 2
ALL — ALT 2.44 0.97
ALT — ALL 4,63+ 3.06
ALS — ALT 2.55 0.94
ALT — ALS 0.82 2.53
F 1) ALT: XM, ALL XHUEM, ALS: :?135%
2 == 1% FATE, = 5% FATTM HEIKE 7|28 £ AsS 2olE

| =
3 ARt 3 45 iatez ZAMEE 242D XPOI“ %‘74 2 T §AC

SHH, SR ZFY APAGSIZE AGIAE HH(ALS — ALT)HALT — ALS)E
T IAIAE Holx] E3la USS & F e, ol uRZEFo| AR Hoe
AAzgol] FHE Fo] AAH e Mo wWE RHog HOY 53] FUHZIFAE
= dPrdel 2 FHIER|, AN, FFAEFECZ Agy o] ST AR EA
o] ZAAA 7uks ZslelA] Zstal dtke 1HH A SA ol

U502 o|xAge] 34 FHstads gofsly] flete] 72t == QIAAAE AA
sttt 4 A, AFEE ALl A =i AMMAXGAEE ALT — ALLS #
Ae B8 2 99l ALL — ALTY #AT FushA Uehdz] £3th &, o144
o] BAA Jlsolet & & e 7H4 FHsart EXskeAE BEsiA ddatr)vt

= é}saw P ) Fmnsa PAEsse) wAR 9 felvld s
S Siof AP T FIREFGS] Sl AP B2

M3

3> T O|FME Mol Grangerd BHEHA(GEE HE stz

ol b 2HA| 27 | &Y | 35 | 5 | d5 | W | Ed5 | dH | AF
ALL—>ALT | 031 | 016 | 055 | 344 | 017 | 008 | 029 | 038 | 0.13
ALT—ALL | 001 | 133 | 009 | 041 | 280 | 159 | 003 | 1.16 | 7.95+
ALS—ALT | 003 | 198 | 091 | 0.15 | 069 | 053 | 022 | 0.17 | 0.08
ALT—>ALS | 0.16 | 040 | 001 | 058 | 032 | 041 | 211 | 111 | 099

) ALT @ XgISlael, ALL @ XmEA|, ALS : 20EZ
2) == 1% °|—r—:, = 5% FelTEoM RIS 7| 24E —’F ASS 2fo|E
3 ARF1~4 25 SLsH EAZE H0oi AR} 19| EAMADIE Al
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2) oA AdHEY 4
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ol Zf2hA| AR 1 AAF 2
ALAD — ALL 0.17 0.91
ALL  — ALAD Q.82+ 8.20%
ALIN — ALL 0.69 0.60
ALL — ALIN 0.36 1.88
ALSO— ALL 0.42 0.41
ALL — ALSO 0.06 0.11
ALRE— ALL 0.49 0.41
ALL — ARE 0.06 0.11
ALAD— ALS 0.49 0.55
ALS — ALAD 0.23 0.48
ALIN — ALS 1.78 1.38
ALS — ALIN 0.01 0.29
ALSO— ALS 0.01 0.04
ALS — ALSO 0.01 0.86
ALRE— ALS 0.10 2.46
ALS — ALRE 5.15+« 5.33+
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FYN (AR & | A | 2 |20 29|35 | 5d (0% | dd| 25 [ g [ A=
I ]15.3x| 14.3+ | 14.8* 18.5%+ | 19.2%x | 29,1+ 14.5+ 20.3xx
I 22.2xx 18.8+ 28,7+ 26.7+x
1 29.8+
1) AR - SHE XY
2) *= 5% 7oFF(125~25.3), »= 1% 721631 ~3045)0A HFIEE 7|2 5= JASS 2lo|

) Gubgo g FAEAA o)Ll Y= Engle and Gramger?] 294 FAHL o]2Ho0 7 ZAXA(super
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Hamilton, Time Series Analysis, Princeton University Press, 1994, pp. 581 ~621.
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B Aol oldAge £B FRHANE B4 £ B PO oAy
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2230 et Raha Stk ARG e AR ZPAL R 2% AR

33p]

ARET} e e 2AAFTE A vEh ofs wAlel tisiMe 92 ¥
Tol AR oA g AR Hth Iy ZEAGTL L
AR, AFEs AARETE AiHoR w2 AAAEA W

&7 Zd | &5 | B9 | W5 | dd | B | 3 | AF
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F 1) M- ZE 19944 7|F
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o714 o= a6 = 0, 1, ..) FF(k, j) YA WA W] 3 T 7o) e
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<Pt k>
(1) A=
O E¥ 1: A LSU =008+ 120 ECM; + 018 ALSU; 015 ALTx
(212) (411 0.07) (-1.70)
R = 04
@& ECM = LSU--(0.03 -064 LT
(339
O E—aé 20 A LSUt = _026 + 104 ECM—l + O% ALSUt—l '004 ALTt—lt
(254) (298 ) 0.24) (054
R’ = 052
@& ECM; = LSUy -(-0.12 -1.13 LT - 012 Trend)
(3.26) 0.60)
O 28 3: A LL =08 ECM + 001 ALL+ -0.36 ALTy
(-4.11) 0.77) (1.69)
R = 04
1?]_', H:M—l = LLt—l '('074 LTt—1)
(1062)
(2) =84
A LSUt = 1(5 ECM—l + 019 ALSUt—1 '009 ALTt—lt
(-3.60) (1.00) (-0.44)
R’ = 049
@& ECM,; = LSU; -(-071 LTi)
(-457)

A LSU; = 1.02 ECMi1 + 013 ALSUi 003 ALT
(-345) (0.59) (-0.21)

R* = 049
‘%_E ECM—1 = LSUH '('071 Lthl '025)
(-1.3D) (5.34)
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(4) o

A LSU = 058 + 1.52 ECMi1 + 010 ALSU 019 ALTwH
(494) (-547) (1.53) (-0.92)

R* = 098
@ ECM; = LSUy -(0.21 -0.71 LTy -0.01 Trend)
(-1%) (1.07)

6) B71%=

A LSU = 006 + 1.18 ECMi1 + 004 ALSU 005 ALTwH
052) (-332) (-0.18) (-0.12)

R® = 061
@& ECM,1 = LSU;; -(-0.02 -0.38 LT1)
094

6) FHE=

A LSU; = 1.38 ECMi1 + 010 ALSUp 044 ALT
(-3.85) (0.49) (-1.35)

R = 061
11;]_', ECMi = LSUp ~(-066 LTi1)
(-7.04)

A LSU; = 1.33 ECMi1 + 007 ALSUp 053 ALTw
(-4.10) 0.33) (-1.61)

R’ = 064
11;]_', ECMi1 = LSUi ~(-060 LTi)
(-4.76)

A LSU, = 177 ECMi1 + 034 ALSUp 047 ALTw
(-5.64) (157) (-2.0D)

R’ = 0.76
11;]_', ECMi1 = LSUp ~(-066 LTi)
(-H9R)
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9) AR
A LSU, = 028+ 1.38 ECM¢1 + 008 ALSUi -0.28 ALT

(3:22)(-3.78) (0.40) (-0.26)
R* = 078
o, BECM.; = LSU. -(0.10 -0.60 LTi)
(-4.76)

(10) A=
A LSU; = 1.80 ECMi1 + 0.14 ALSUi -0.02 ALT

(-4.41) 067 (-0.13)
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@& ECM,1 = LSUy1 (022 010 LT + 0.01 Trend)
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