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Quintile”

Kwak Dae—young™, Kim Jong—jin™*"

Keywords

Agricultural and Food products, Household Consumption Expenditure, ARDL-ECM(Autoregressive
Distributed Lag Error Correction Model)

Abstract

This study aims to enhance understanding of household food-related consumption behavior and to
provide policy-relevant evidence for the design of agricultural and food consumption policies. Using
an ARDL-ECM framework, it estimates price and income elasticities, as well as the impact of
COVID-19, for food at home and food services across time periods, detailed product categories,
and income quintiles. The results show that food-at—-home consumption responds significantly to
both price and income changes, whereas food services are primarily determined by income
fluctuations. Most price and income effects are reflected within the same quarter, and the speed of
adjustment toward long-run equilibrium is found to be relatively rapid. In recent periods, the
confidence intervals of certain elasticity estimates have widened, indicating increasing uncertainty
in the effects of price and income. First—quintile households exhibit responsiveness distinct from
other income groups, particularly showing relatively higher income elasticity for food services. At
the detailed item level, non-alcoholic beverages and fish/seafood are more sensitive to price
changes, while meat, fruits, and food services are more responsive to income changes. This study
contributes by demonstrating the applicability of the ARDL-ECM model as an intuitive and
empirically tractable alternative to theoretically rigorous AIDS-type demand system models,
highlighting its usefulness for policy—oriented elasticity estimation.

* This study is based on part of the ‘Price Determination Structure and Impact in the Food Supply Chain’ project conducted at
Korea Rural Economic Institute in 2023.

** Researcher, Korea Rural Economic Institute. e-mail: paulv3@krei.re.kr
*** Senior Research Fellow, Korea Rural Economic Institute, Corresponding author. e-mail: jkim@krei.re.kr
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Hl(demand system)& SA]0] 43l= AIDSH X} H| w5, 228 ARDL-ECMES @ ¥4
A HE B9 A7) 23 S v A st A4S 5 v 241 A(demand system) 23
M= FEdS Wrdstr] sl 714 F+2 Aol B asit) ¥, F58 ARDL-ECM 42 &
g, iR 52 a0l 20l 7|8t Aok Rute 4= glom A 719 A (A 2 A
TA)S ILEste] AA| A|AHC + SUR(Seemingly Unrelated Regression) 5
&8 FE A0l Blsf ag&dol Z o Utk &, ARDLO| 71 &5 &9 83k 79 a4
HHH, SUR= AIAE AA B8/ F7Rtthd) 2 A9 =8 ¥ilo] o8 &5 119
ApEA o7 Hrt A F59] A7) 7HA 9 A5 w4 341 o] 9] FHE| A W3l ;g o A Sl
T A (2)9 B2 58 ARDL-ECM E@Z o]-83F 54 WS ARE-sto] £45H3itt. Bsto] 4]
(29 242 diAl LGAE ALHsHA FA A H o] 24 B (omitted variable bias)7F AT
4 Qltt. o]&= ARDL F3 0] A1t A= of| A 9] £33 FAA(simultaneity) 0.2 Q13 WAYA &4
7= s dsHA] &517] wiZolth. 2 dAFtolAs Fehiy HolE 1Este] SER FR(AEE T
FAARIAT) EA A A A 7HAE B ek S B9l 4 (robustness)&
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2 d+e $ARY TS ERAN A A &2 2AE T AvAE 9 &5 ARt A& FHE
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A7 71 FECR THATIRAN Y AFE AR F5E S5 olFA S 24 W
SAE S HEE O &5, HFER 2R 21 55, FF U5, SAANE IR S 13
N FFCIH(E 1) 1), B4 HA 7172 dARECNA SAA 0l A=E A8k 717491 200649 1

E715E 20254 1£717HA 2 & 199 187](777] #=X]) 7]7ko|tt. ek, 2017~2018W2 5414

of THABHRA O HE 5 £ FOT A5 LIE AuA2 42T AT ghot 1e1E 14
ol s 71kl AHIGic. /179 B4 WakE BAISH] Sg Mgt TSR oA AR EE

7 7R S ARSI 280 A E S 21199 9= Al A5l 20201 1
E7158 20229 28717HE 12 sHe HuH4E Yot
3417 (& 3014 E 7k0) 4% o2 | nejo] e 249 584 A5t HEg AR 99 SUR $4& E% 29 AX
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9 QA HAAE BE FEHE SRR BT 23004 4 09 24 At B0 RAHGE AL FAAAS(E 3)).



ST F52 7Mo% yro] Av[Fo R AEstH om0 i 2wl FEE 7MY A A5 AA

2RISR et A 02 Bestksioltt,

HE Yo HZEHZ} E| U Z|oHgt i
w5 @ 61.51 6.39 50.52 82.65
S5 % 65.35 6.74 52.57 80.74
o} F- AL 0 39.27 8.82 24.78 64.31
e XN=AZ | g 28.82 3.35 23.44 35.24
/H‘E% AlQ o
(g) A-8RA s 2.85 0.57 2.02 4.40
o 7Y % 40.12 5.88 28.05 57.27 pRne
@ AR BN ES % | 46.69 9.45 32.13 | 69.66 7(;?111%)
AR LFGH | G 25.32 2.39 18.25 29.70 o
71e A eF o 30.38 7.71 18.04 47.21
XY An-zp-FF0F | gy 7.31 1.09 5.80 10.34
(@)  |grggemza| ¢, | 1296 | 194 | 979 | 17.90
5 o 12.31 3.05 7.66 19.34
SA A A @3 | 33112 | 2242 | 285.41 | 377.40
Llgass Dy 94.50 6.41 84.66 106.08
S5 Do 94.02 7.67 80.03 | 109.80
o] 74k P; 88.70 9.42 70.20 101.56
. A =AR | py 97.74 8.64 80.37 112.54
®) 21887 ps | 106.44 | 14.23 87.46 | 147.55
S} e | 102.02 | 12.39 80.73 | 140.83 X%
%] N B Py 90.51 12.70 66.15 | 116.39 | (20204=
Bunegs | g | 9510 | 957 | 7156 | 10676 | °¥
7E} A2 = Py 91.00 11.73 69.73 | 105.06
vz oz | AYA-FIICL | p, | 10488 | 4.83 96.04 | 115.05
v |megEemEA| py | 9545 | 725 | 77.87 | 105.12
5 P | 97.92 2.37 92.12 | 103.04
SA A H A D3 97.10 4.27 92.62 106.55
A 7Ht m | 4,073.9 | 344.1 | 3,499.0 | 4,764.9
1549 m* 888.6 120.8 701.1 1,162.9
AALE 229 m® | 22417 | 1946 | 18852 | 2,673.7 | _
@ 389 md | 35159 | 2388 | 30053 | 40076 | o0
459 m* | 5,024.5 | 382.1 | 4,400.6 | 5,797.1
S5E2 m° | 8,693.1 | 8683 | 7,283.5 | 10,800.0
5 Z2UH9E A SRR HAYSE 20209 1€ 209 7E 20224 49 244714 Al1gF B TEH o2 A FH A2
0 FAH S F5E AHAETH 7SR THSERAN Y EEE AHNEN AR E 7|V R AYE B R THA R 420} 4H]H 719
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#H=)

HeE s ZOA | A Z|cHZ =kl
AA 7}F zl 2.63 0.23 2.21 3.04
129 z1! 1.53 0.14 1.33 1.90
289 z1? 2.16 0.33 1.61 2.73

o] A ™

Je s 389 213 | 279 0.34 2.17 3.26 °
489 zl* 3.22 0.24 2.72 3.59
554 z1° 3.45 0.14 3.11 3.71
A 7HE z2 50.84 1.72 47.11 54.17
1829 z2! 60.85 3.03 55.41 66.86
289 22 50.81 2.39 46.24 56.34

7= .

ST 39| 22 | 4756 | 175 | 4424 | 5063 A
459 z2* 46.94 1.70 43.74 49.62
5E9 z2° 48.05 1.58 4521 50.59

2 HuHs x3 0.13 0.34 0.00 1.00 -

20069 12715 20259 127171219 7770 FEA] B4}, E9E AHF 7|25 AR = AE A ko2 Yk

A5 BARY TAFTFEAL L AUARAAE G Ao} A2 2,

Pesaran et al.(2001)°]] 7|§F3F ARDL 23 F45}7] oA = 240l AM-E= Hg=0] 13} 9]
StE A1(1(1) S 1(0)=] ofoF gt} wheba] 224291 4] o] A of| o] & E]Istofof gttt (H 2)&= F8
HeEof sl ADF A& (Augmented Dickey-Fuller test)¥ KPSS A (Kwiatkowski-Phillips-
Schmidt-Shin Test) W& MY A5 7T 275 A2t 202 EA4 o] ARGH HPE0|

o

zl\_
25 1A AR1()E A=dS g - .

e e ADF X EAX| KPSS #H SAXI
e ESpaE=] -2.10 0.219*
NEE In(g/) E -4.64(3)*** 0.082
. ESpa=} -2.33 0.272%
. H3ER 287 In(g,) 2 ~11.23%* 0.053
= o 1n(gy,) A= -1.57 0.124*
5 nigp PInc] -6.30%* 0.031
S =z E -2, . shesfesie
S A AH| A In(g;3) T;}; _423§f** 0030356
- P -1.99 0.269***
NEE In(p,) sy 4,624 0.053
- FIpAE=] -2.09 0.408***
S Hjza og In (p,) 2 -5.24 0.107
B =a In(p;,) A= -2.12 0.408***
== n{pyp pInh -5.67*** 0.107
OJZ E 1. . skeskeok
S A AH| A In (plg) t;iq_;_ -3 lggf** ’ C4)50452
. - CIpey 2. 254w
HALE A 7V In(m) i}; -3 7(6)*9** 00 260

F 1), e 7L 10%, 5%, 1%2) frol5zold BAH 0 R Golshe thehd.
) ADF 448 A2 AHOIAE 449 A EYSHOL AE W AHOINE AETLE %
3) | ZIHe AW AL F8 Wo] AT AAHE O ofeh A5 BEo] that A A 2

MAE gleg Beld

=2

13}

=4
ooz AR

4 Uo{:

b

7 ADF 249 #7712 s ¥

5 ZETHERL AAQ) A ¥ KPSS B9 AR S vt vy
Q AAZOIT 2 Az Ents Ag

=
& 187t s
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by — | IX =
41. 325 E= =4 24

offff <3 3)9] ‘ARDL 4" A= AA| A EEF 1 SAAHNE Qdo = 7H 245 4
Q)2 E43t Axtolt}, A4, ZF =74 2]9] AJx}+= BIC(Bayesian Information Criterion) 7|52.2
sttt 121 SAE A SAA = ARE FEMNA Frss, tpm/t 22 35.20, -9.77, A1 A H]

& Fol A= 22 38.48, -10.39% 1% UAIA] 73HR1 [5.41 6.7713% [-3.49 ~4.211& =A Blojut
SAE0] EAIHA dethe AFHES 714 & Aok wEbA (3 3)0A AR St AR
(ECM)Z x3ol= ARDL B3 Aol fast A g

(X 3)°] 'ARDL 4 (HHAA 23 2 ‘SUR 74" Zak= 4 (2)9] 2321 "ARDL 49 4473
A8E % ZoE YA-EHEA 5o FHHs #Ho Ay ARHEE AmOA A4
(simultaneity)& 118t 4 23S AASE Aot T+ 34 23} BFoA ‘ARDL 4 o419 =&
Ao 2719 Fojdo] HAIZ FAIEE AL SIS 4= Utk &, "ARDL 74 °lA A9 72
AE A0 A fIR = 34 AR A vl FABHA FAIE AL 271 &= 95% A= -7t ol A

A

A (2)9] Aol 716kt 24 AAE FH o R AE A5t tS

o
ot
2l
=
o

44 Aln(g,)
T= ARDL &3 ARDL FS(CHA| R ZLEt) SUR &3

AgE SAMH|A AZE SAMH[A AZE SAMH[A
) n(g,) -0.948%  -0.880** | -0.948"*  -0.939"* | -0.849"*" 0.870%
N (0.097) (0.085) (0.097) (0.084) (0.091) (0.113)

In(py, ) -0.425% -0.443%=  -0.202%* | -0.394**

’ 0.127) 0.131) (0.106) (0.119)
=37 f 7t . ) 0.023 0.285 0.257 -0.003
() ot (0.390) (0.431) (0.358) (0.437)
In(m,_) 0.5417% 0.884** 0.575% 1.012% 0.458%* 0.878**
(0.146) (0.128) (0.156) (0.125) (0.141) (0.109)

Aln(p,,) -0.403* -0.420%%  -0.274"* -0.381

’ 0.118) (0.121) (0.103) (0.245)
o) &3} Aln(p. ) 0.020 0.270 0.242 0.257
(m) of (0.344) (0.407) (0.339) (0.745)
Aln(m,) 0.514%* 0.778%* 0.545% 0.950%** 0.673%* 0.785%*
0.133) 0.122) 0.142) (0.133) (0.201) (0.142)

9 olsto] 1ol G EE 1A AT AR 4] Q)] et 4402 £2E ATHE AL, ol 53] thae] A5
AE A0 EHY A9, AFE Fhch I DFEEAY BAZ A8 1Y 27 gl AT A% §94o] kel A
U 379 el Berg)E & 97 e,

:(o



36 SZZM H4A9E HM2E

#H=)
484 Alnlg,)
7= ARDL—’I‘- ARDL FH(CHX|XH Z &) SUR =X

ARE ALMHIA AlRE SAIMH|A ARE SAIMH|A
hreas ) 0.465** —0.014 0.648™* 0.022 0.369™** -0.030
! (0.143) (0.265) 0.310) (0.254) 0.124) (0.282)

(Frsela,) -0.782%*  -1.058%** -0.627* -0.810%* | -0.756™  -1.063™***
0.214) (0.243) 0.318) 0.251) (0.170) 0.237)

A=21he) 0.077%* -0.085%** 0.081%** -0.085%** 0.069*** -0.084***
EA|HS ! 0.014) 0.012) (0.015) 0.012) (0.014) 0.014)

B) H157]) -0.053**  -0.084** | -0.052**  -0.088*** | -0.063** = -0.084***
s (0.010) (0.009) (0.010) (0.009) (0.017) (0.013)
= 0.011) 0.010) 0.011) (0.009) (0.011) 0.013)
[(3%7],) 0.025* 0.001 0.026* 0.000 0.023 0.000
0.013) (0.008) 0.014) (0.007) (0.018) (0.010)
AF2He,) 8.733%** 3.441 6.303 0.799 9.047%* 3.677
(2.870) (3.638) (4.661) (3.618) (2.208) (3.591)
SHE Fpss 35.200 38.479 26.286 33.324 20.212 28.062
A% tpom -9.775 -10.391 -9.724 -11.184 -7.738 -9.010

oHE5A £ 76 76 76 76 76 76
AARAZS(R?) 0.884 0.880 0.885 0.892 0.888 0.880
£ 1) Pesaran et al.(2001) bounds test®] 1% 2ol A 9] AF7H(no level relationship) 712t AAA] #+7+2 F=

[5.41 6.77], t= [-3.49 —4.21]1°]9 5% F-osZo| A& 22 [3.82 5.04], t+= [-2.84 -3.51]1%. SUR $@4 55 B
Wald A4 F~ X*(3(A k7)) /3 BAE o]-&sto] A4S,
2) 235 Fe BEQAE YEhH, * sl Zk7k Qo2 10%, 5%, 1%1A4 BAIStH o2 foju|ghe oju|gl

ARDL 24 438 AR, A 2E & A7) A7 -0.43, A7) 2SSHA7}0.542 %
oujatA FAHLCH W] 44 W ASSHAE 7] DX} H1%E -0.40, 0.51% Folu]HA

T 250712 g
A5 % - W] B2 2717k 2A B2A oA FHE0] 74 L 25 k] 26 3 Fo] B 2]
ol i MR e & 4 Atk I FFORI 5 3 lT(p)ﬂ 2

A W50 G2 ATRE, 711 S HRE N Fo GFS I Aoz 2P
TF Aol FHUSE NBE T SAMUL 2FS fOuIsH Facts A0E 37
29 7179 HRE 20| ofek 71700] B3] 7.7% F7HSIEOL SAANIAE 8.5% A
3 A0Z et TR0 7179 9% B AAle] wpet 9)4jo] A 02 YA AL L 5
QT /ML 187] ARE I SAHL Ln] B 48710 w5} s

ol
o
X
iy
|o
T
)
)i
)

9 o]lAIY £1(2007)= AIDS 28 42 53) 4] AEHHAHS 1.492 FH5IH T, olAY 2(2016)= 20154 7|& v 243

_2'__
(nonparametric)?] ATHHOR AEH] &9 258 S AAAE 0.29, 7F-AE 0.53, 9144] 0.952 33
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B=: ARDL-ECM =4 Z1}
1. ASE 2ol 23 71
A E484: Aln(q,,) (A2E)
| 129 = 3229 429 59|
ADJ (o) (g, ) -0.948* | -0.761™* | -0.947*% | -0.814™* | -0.914** | -0.672***
P s (0.097) ©0.115) (0.104) 0.124) 0.115) 0.110)
-0.425% -0.212 -0.543% | -0.926** | -0.601"* | -0.574*
In(py, ,)12)
A7) 3k 0.127) (0.203) (0.147) 0.197) (0.159) (0.216)
®) 0.541%* | 0.270% | 0.666™* | 0.688"* | 0.721*** | 0.909***
In(m,_,) (&%)
(0.146) 0.114) (0.151) (0.220) (0.201) (0.252)
-0.403%* -0.161 ~0.514% | -0.754** | -0.550*** | -0.386**
Aln(p;,) O12)
=vdk-Rut (0.118) (0.152) (0.150) (0.151) (0.151) (0.151)
(m) 0.514%* | 0.205** | 0.631"* | 0.560"* | 0.659*** | 0.611***
Aln(m,)(&S)
(0.133) (0.084) (0.140) 0.178) (0.178) 0.161)
e 0.465*** 0.475%* 0.627%** 0.246*" 0.142 0.575*
In(ZHH47,)
(0.143) (0.159) (0.099) (0.087) (0.160) (0.324)
nCFREas ) -0.782 -0.047 0.260 0.137 -0.930 -0.784
(0.214) 0.191) 0.171) (0.367) (0.450) (0.493)
o 0.077 0.060 0.065 0.055 0.088 0.068
EAws (0.014) (0.017) (0.014) (0.016) (0.017) (0.019)
) 1E7) -0.053** | -0.099** | -0.041"* | -0.034™* | -0.050™* -0.050**
T (0.010) 0.014) ©0.011) 0.012) 0.013) (0.020)
H227]) -0.073** | -0.129™* | -0.099** | -0.064™* | -0.059** | -0.028"*
= 0.011) (0.018) (0.013) (0.015) (0.013) 0.014)
13571 0.025* 0.033 0.029* 0.043* 0.017 0.064***
T 0.013) 0.022) 0.015) 0.018) 0.016) 0.017)
e 3.535 3.886 3.231 2.074 5.772% 3.910
A cy)
(2.567) (2.345) (2.009) (2.444) (2.857) (2.497)
A ¢ 76 67 67 67 67 67
ARAZ(RY) 0.880 0.728 0.920 0.844 0.804 0.779

5 1) Pesaran et al.(2001) bounds test9] 1% F5Fol419] AF7Hd(no level relationship) 717 YAA| 7+ F=

[5.41 6.77], t= [-3.49 —4.21]°1™ 5% 9]0l Al

47

[3.82 5.04], t= [-2.84 -3.5119.
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RN Z2H2 Aln(g,,) (BAIMH|A)
TR 122 289 329 422 59|
0 n(g. ) -0.880™** | -0.494** | -0.934** | -0.752%% | -0.844** | -0.475%*
P ot (0.085) (0.087) (0.094) 0.114) (0.120) (0.109)
0.023 -1.010 0.399 0.744 0.455 -0.278
In(p,,—,)OH2)
A7) 3k (0.390) (1.122) (0.288) (0.616) (0.345) (0.636)
Q) 0.884 1.217%* 0.910%** 0.987*** 0.84 1% 0.706**
In(m,_,)(&E)
0.128) (0.249) 0.111) 0.213) (0.208) 0.307)
0.020 -0.499 0.373 0.559 0.384 -0.132
Aln(p,,) 1)
o] &3t (0.344) (0.528) (0.276) (0.460) (0.296) (0.295)
Aln(m,) (5) 77 5 743 0.709 0.335
0.122) 0.142) 0.119) (0.168) (0.174) 0.161)
o -0.014 -0.366 0.056 0.153 -0.078 -0.414
In(7+44,)
(0.265) 0.232) 0.111) 0.211) 0.227) (0.368)
nCFERa,) -1.058%* | -1.526** | -1.057** | -0.994%* | -1.468%* -0.637*
(0.243) 0.379) 0.193) (0.301) (0.366) (0.344)
=y -0.084** | -0.085"* | -0.063"* | -0.049*** | -0.079%* | -0.078**
BRI (0.009) (0.019) (0.009) (0.011) (0.012) (0.018)
)] 1E7) 0.042%* 0.034 0.027** 0.058%** 0.035** 0.070%***
T (0.010) 0.021) ©0.011) 0.014) (0.013) 0.012)
1287) 0.001 -0.007 0.000 0.008 -0.012 0.012
= (0.008) (0.019) (0.009) (0.010) 0.012) 0.011)
1327].) -0.085%** -0.016 -0.049™ | -0.067** | -0.071™* | -0.044"**
! 0.012) (0.022) 0.012) (0.018) 0.017) (0.016)
e 3.535 3.886 3.231 2.074 5.772%* 3.910
A= (c,)
(2.567) (2.345) (2.009) (2.444) (2.857) (2.497)
A ¢ 76 67 67 67 67 67
AAA(R?) 0.880 0.728 0.920 0.844 0.804 0.779

Z 1)Pesaran et al.(2001) bounds test®] 1% 9-9l5=20| 419 75 7}4(no level relationship) 71ZF YA X T+ F=
[5.41 6.77], t= [-3.49 ~4.211°19 5% R0l A= 247} [3.82 5.04], = [-2.84 -3.51141.
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g ARF A
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HEE 3. MR E=SE FH Z1(1)
S Fa8: Aln(g,)
t-== 2= 224 12X E-AH2H AMERX] A
0 n(g, ) -0.838™** | -1.082%* | -0.585%* -0.262** -1.325%% | -1.025%
P e (0.148) 0.175) 0.137) 0.125) (0.195) 0.178)
In( ) -0.247 -0.405** -1.134%wx -0.467 -0.161 -0.743%%%
n\ps;—
w3t - (0189 | (0159 | (0219 | (0304 | (0104 | (0.083)
6) In( ) 0.302 1.084%** -0.132 0.061 -0.257 0.887***
n\m,_
o (0.226) 0.232) 0.375) (0.515) (0.350) (0.325)
Sl -0.025 -0.458 -0.861** -0.569%** 0.113 -0.560%**
n{p,;
o ant ! (0.340) 0.278) (0.423) (0.138) (0.5006) (0.140)
(m) 0.818™"* 1.115%* 0.474 0.145 0.247 1.255%*
Aln(m,)
(0.225) (0.300) (0.290) (0.153) (0.644) (0.368)
o 0.492%* 0.494 0.282 0.141 -0.731 1.0647+*
In(7F+447,)
0.192) (0.344) (0.208) 0.217) (0.527) (0.332)
PR, -0.816™** 0.569* -0.581 -0.303 -1.426™* 0.659*
(0.226) (0.312) (0.391) (0.183) (0.661) (0.357)
K==ths) -0.185%** 0.033 -0.076** 0.036** 0.130** 0.086*
LD IEES ' (0.028) (0.031) (0.030) (0.015) (0.062) (0.049)
) . -0.145™* | -0.055* | -0.244™* | 0.068"* -0.045 0.058*
[(1‘{’:7]t)
(0.021) (0.020) (0.032) (0.010) (0.039) (0.029)
1287) -0.140%** 0.062* -0.005 0.062** 0.223%+* 0.237*
. (0.019) (0.036) (0.045) 0.011) (0.057) (0.037)
1327].) 0.058%** 0.104%** 0.089%** 0.013 0.262%+* 0.019
o 0.016) (0.025) (0.023) 0.012) (0.057) (0.026)
0.094 -0.050 -0.01 -0.0 0.068 0.00
AR Alng, ) 9 5 5 35 3
(0.103) (0.109) 0.114) 0.121) 0.116) (0.103)
e 8.212% -8.612* 9.350* 3.457 21.897** -6.692
A4 c))
(3.720) (5.129) (5.472) (2.403) (9.882) (6.051)
TEA] 5 75 75 75 75 75 75
AAASR(R?) 0.931 0.924 0.951 0.741 0.933 0.947

1) Pesaran et al.(2001) bounds test2] 1% F9ENA 9] AF7Hd(no level relationship) 717 AAA] 7+ F=
[5.41 6.77], t= [-3.49 —4.21]°]1 5% F-o)5=ol M= 22} [3.82 5.04], t= [-2.84 -3.51]4.

2) BE He HEOAE Urhfj, *, = v 77k )52 10%, 5%, 1%014 SASHH oz Sojulghe ol
Az AR 2,



48 SZEZAM HMA9HE X223

Z484: Aln(g,)
ki - - _ MA.K2fo =
AR | WHYRYR | JIE MRS | AIARIION T LT EX
ADJ (0) (g, ) -0.625™% | -0.509*"* | -1.211"* -0.130* -0.693* | -0.748**
N (0.137) (0.159) (0.138) (0.076) (0.172) (0.154)
1 (o) -0.432% -0.331 -0.375™* -0.023 -1.397% -0.451
A7) &7t 0.117) (0.224) (0.180) (0.990) (0.214) (0.498)
©) n(m._) 0.503 1.081%* 0.218 -0.059 0.871%+ 0.839**
e (0.400) (0.444) 0.477) (1.974) 0.317) (0.400)
Aln(py,) -0.564%* -0.914** 0.458 -0.927%% | -1.348"* -1.266
oo a3t (0.091) (0.355) (0.467) (0.270) (0.484) (0.778)
() 0.190 0.337 0.622 1.555% 1.450% 1.003***
Aln(m,)
(0.354) (0.306) (0.587) (0.246) (0.260) (0.342)
NEEP P 0.721** 0.354 -2.671 -0.159 -0.379* -1.015**
(0.300) (0.271) 0.512) (0.220) 0.213) (0.449)
WEE TR -0.996*"* 0.422 -5.073% -0.288 -0.586 0.876**
(0.374) (0.439) (0.996) (0.253) (0.364) (0.435)
(==hs) -0.198"* 0.1477* -0.290"* | -0.146** | -0.124* -0.085**
e (0.038) (0.034) (0.062) (0.018) (0.036) (0.039)
B 1E) 0.032 0.220%"* -0.232%% | -0.048"* 0.198** 0.042
T (0.022) (0.027) (0.066) (0.015) (0.044) (0.031)
o5 -0.164** 0.189* 0.035 -0.092%** 0.1827* 0.149*
(0.045) (0.021) (0.055) (0.018) (0.023) (0.029)
133%7],) 0.043* 0.014 0.184% 0.022 0.046™* 0.1027*
(0.023) (0.020) (0.034) (0.021) (0.022) (0.026)
ARS Aln(g, ) -0.043 -0.023 0.287 0.032 -0.135 -0.233**
(0.108) (0.127) (0.103) (0.099) (0.116) (0.111)
A23He,) 5.194 -5.358 30.991** 2.625 -0.075 -5.031
(5.069) (5.255) (12.237) (4.345) (4.580) (6.189)
HEA] & 75 75 75 75 75 75
BAASR?) 0.957 0.886 0.948 0.694 0.948 0.893

Z 1) Pesaran et al.(2001) bounds test®] 1% F-2l4F0A4 9] HFE7FHd(no level relationship) 712} YAX] 7+ F
[5.41 6.77], t= [-3.49 —4.21]019 5% o]0l A+ 242 [3.82 5.04], t+= [-2.84 -3.51]1¢.

2) BT ke HEOAE Uehlle, *, v, *iz 242} §O5% 10%, 5%, 1%14] SATHH 0.2 FoImt olul3,
At AR A,
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