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A Study on Regional Pricing Structure

of Fishery Market at the Consumers Sector in Korea

Lee, Sun—Young

Department of Resource Economics, Graduate School,

Pukyong National University

Abstract

This paper analyses pricing structure at the distribution phase and regional areas
of main fresh fishes with Vector Error Correction Model(VECM). In this study, we
use the data of wholesale and retail market price of mackerel, hairtail, squid at
Seoul, Busan, Daegu, Kwangju, and Daejeon in the period from January 1996 to
September 2006. In order to estimate the relative efficiency of regional wholesale
and retail market, we use many input—output variables from the data of 6,318
wholesale businesses and 21,036 retail businesses.

We use several empirical methods. in-this paper: "To find out the stability of each
pricing variables, we use ADF(Augmented Dickey—Fuller) unit root test. To
determine the number of long—run equilibrium relationships, we apply the Johansen
cointegration test. By using the VECM, we describe the long—run and short—run
dynamics of price change demonstrates. By doing the Data Envelopment
Analysis(DEA; CRS model, VRS model) model, we evaluate relative efficiency of
regional wholesale and retail business.

The main findings of the study may be summarized as follows;

Firstly, regarding the pricing structure of the regional wholesale market, Seoul

Central Wholesale Market is stronger relative to other regions for the connection



role of collection—distribution in case of the small quantity and dispersed distribution.
Therefore, as we expect that Seoul plays a leading role in the pricing structure, we
can conclude that the function of Seoul Central Wholesale Market in two goods,
hairtail and squid is stronger comparing to other cities. And Busan, which has the
biggest output of mackerel, hairtail, and squid, plays a leading role.

Secondly, the regional price information itself has stronger power influence on the
pricing structure of the regional retail market than from that of Seoul and other
regions which have high output ratios. And we also find that three regions(Daegu,
Kwangju, and Daejeon) show a higher reaction from the price information of adjacent
areas. We can conclude that this result comes from real efforts in order to reduce
the distribution cost such as decreasing a distribution time from consumers through
retail market, keeping marine products fresh and improving facilities.

Thirdly, on the assumption that price information of the efficiently operated marine
products wholesale and retail markets plays a leading role, the results from the
regional efficiency analysis about the marine products wholesale and retail markets
by using the DEA(Data Envelopment Analysis) model are as follows; as we expect
that Seoul plays a leading role in the price information of regional consumers
wholesale and retail. markets, she is the first in marine products wholesale markets,
and the second in retail markets from the mean value for overall technical efficiency
among the sixteen cities and provinces. Busan is the second in wholesale markets
and the first in retail markets respectively. These two regions have higher means
value comparing to the other regions. Finally, we can draw the conclusion that these
two regions(Seoul and Busan), which have efficient operations relatively to others

play leading roles in the price information of pricing structure for marine products.

Key Words : Regional Pricing Structure, Wholesale and Retail Market, Price
Information, Vector Error Correction Model, Data Envelopment

Analysis
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i * 1995'1~200011|  2000:1~2004%1 | 19951~2000%1| 2000%1~2004

A a7 6.72 4.20 -3.22 -2.28
A & 3.88 1.40 [12] -5.75 -6.42 [16]
o Ak 2.79 6.13 o1 -2.50 -3.43 11
el T 19.94 7.29 [6] -4.34 -5.55 [15]
il Kl 21.25 0.22 [15] -3.19 0.06 ]
s - 3.47 21.28 [11 -0.60 -4.17 [13]
el A -0.27 -0.51 [16] -5.08 -5.27 [14]
= AF - 5.23 [10] - 1.20 21
% 7] 17.17 0.23 [14] -2.20 -2.23 o1
7 9 12.78 6.40 [8] 0.41 -0.54 [6]
= 5 6.70 11.92 | -6.20 -2.87 [10]
= =1 3.0 16.40 21 2.45 -0.67 4|
Gl 5 14.75 7.06 4| -2.87 -0.16 61
Gl d 9.52 1.16 [13] -3.64 3.87 11
% 5 5.46 8.80 61 0.12 -2.10 [8]
% =2 2.17 2.60 [11 -11.05 -3.75 [12]
A T -2.53 15.30 [31 7.28 1.19 [31

FoL I FAE A9 £9E vey

Skl 7419979 79 159 AR FAEC B, 1995W~20001 SIH v THES AlelH] A

FAE 2rfle] S A ARAAIE 21,38570 2 1670 AL ARIAIFE AvRd,

JAR=

FAE 2ufele] S Habo] 14.28%(3,05470) 2 A= thH] H]Fo] b Eom, A&
13.75%(2, 9407H) A 11.329(2,42071), 7471 8.15%(1,7427H), 742 8.03%(17177H)
o o= FA yeha

<% M-15>c] AAE 215 mame] ARJAS 7% 2000197 2004 A+ 2
HES AHEY, FAE B A 3571 21.28%= F7HEe] P ad, F4, Al

“
F,h, A5, U, AR, A, A AL A A, Al A7 sow STEAE,



FAHE Amgde] AS- o] 3.87%% F7FEC] AW, &4k AT, H Fo IS
AE, A5, 29, S, A5, 471, 5 WL A, B, g3, AR wo' A
AlE Holal gtk

2) ARG 7% @g 9 Fo)

<i [I-16>° AAE 20049 7|F e EAmge] s div] AGd SARS
HTs A EH, i By A dxe] SARGE 23,0848 0®, AEo] 234
8%(5,416%)= = tiu] v]go] 7P =om, Al 20.67%(4,772'8), 771 9.77%(2,2
551), 7Y 7.36%(1,6997), H'F 7.29%(1,682H)<] o= =A vEhar gluk

FAE 2mfle] 9 Ao FAASRE 35,029 07 167] AlH FARGE Aun
W, A 2rfile] 7S- E80] 14.56%(5,099) 2 A=k ] S| 7P kow, B
AF 13.38%(4,686'3), P 11.47%(4,0198), 7] 8.99%(3,149%), 4 7.18%(2,51
6)e w22 =/ YRt k.

<3 MI-17>°] AN ikE =avfde] SARKE 715 200093 2004 A%+ &
HES AVEYH, FAE Ti]le] A 357F 22.22%= SUHEC] Mg AH, S5, ol
T, e AT, AR 2 A AR AR B, 7 A o SUEAE, A1E,
Ak, Ade 247 -0.91%, —1.36%, —5.81%% % TAFAS Holal 9l
FAE Ao A9 Aol 3.03%E F7HE] A, Sk Y AlF £ow F1F

= A7 RS, A, S5 A, Ud, 3T, ALY o=
HAaFAE Holal gt

ARQA B FARE 71 AR SR oA ke Euigle debHo R ST

“
= Bolal glon, ke vyl AAaFAlE Holal glom, o= < lI-18>c] A|A]
T o

Ahe avfgAl FtelA o] ARdAlE B SARRE Sk o] F VIS o R AHe] dAd),
AL A5 2 i A A Aaddel ZIklske Aer & 4 vk o
A ks o] ARIA B AL Ve dfst Sl Sote] AuE feed



o) wigale] the

AollM 7Hd=

B s,

<E llI-16> FAE 204 o] BARK
(SHl: 2H2)
B i} S E wel(51313) Ve 29 (52213)
" 10959 | 20004 2004 19954 | 20008 | 20044
N o | 720 | D8 | 23,084 086 | 3858 | 3509
g (10000) | (0000 | (100.00) (10000 | (100.00 | (100.00
A . | 665 5618 | 5418 | 840l 1B | s
= (38.67) (27.67) (23.46) (20.59) (1824 | (14.56)
. | 2709 388 | 4T | 540 5016 | 466 o
o T @) | 1) | 6 B3) | B2 | B3
%7 503 1,116 2,072 168 | 1,33
o T en w6 P e | @w | ey M
o . 73 %67 10! L 2 2000 | 19 o
d ) @76 | (451 63 | 62 | 66
B} . | w 410 95 1,157 1197 | 8%
3 T e ) | @% Pl (@a 1) | ez 1
317 374 430 822 767 500
i 0 am @y | e M o w9 | @7y [
. %3 29 758 804
= A 000 w0 | g B 00 wy | e M
78 206 | 2.2 3401 34% | 3,149
A ) ) ) ! )
8 T ©® | om Bl @x | @o | @o M
214 a7 597 1,8% 218 | 2017
1 o n )
% a0 4 e | @59 M 4w | s | 6w O
. o | s 158 e 763 567 461
< 08 om | w3 M e W | @ [
. NREE= 455 82| gy LGS 2067 | 2180
© v (2.11) (2:24) (347) (4.01) (5.36) (6.17)
. 0 490 600 1,838 1889 | 1870
g T 4y | ey I usy | @ | s M
B o 130 1| 16 | 34m 346l | 400 o
d = | (75 @™ | 729 ©5) | @©9%) | (1147
410 %4 589 2,220 20547 | 2313
7 n : : :
8 e w9 | s M) Ga | @) | e O
L o 20m 219 | 16® | 4L 209 | 256 o
° = (12.16) (10.63) (7.36) (11.84) (7.49) (7.18)
_ | 3l 53 720 1120 | 1136
A T e w3 | e B 1w R | ez M
AR 5 AT, U1 EALALIA 1995, 2000, 2004 71
Fo( )W AT AT o) AE WES [ ] FAE AGE 29T ey
ko] 79 1097 79 159 o ]?L AN CER, 19979 o] Agne Al 23 FAY
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<E lI-17> A= T2 SARRL 7|&E Agd SUE
(St %)
5 . FAHE =0 (51313) TAHE A (52213)
1995'1~200011|  200041~2004%1 | 19951~2000%1| 2000%1~2004
Gl = 3.3 3.26 -1.14 -1.89
A & 3.3 -0.91 [14] -351 -6.22 [16]
o AF 7.49 5.26 91 -1.59 -1.35 [8l
2l T 10.07 17.13 [31 -4.07 -4.56 [13]
2l zl 5.13 1.89 [13] -1.80 -0.26 [6]
s - 0.44 2.2 [11 0.68 -5.78 [15]
el Gl 3.% 3.55 [ -1.61 -4.82 [14]
= A - 7.87 M - 1.19 2
% 7] 21.73 2.71 2] 0:20 -1.72 @
s kil 17.09 6.11 I8l 2.78 -0.83 M
O 5 2.02 17.78 [2] 5.7 -4.05 [12]
= =1 4.62 15.22 [41 4.80 0.88 31
Gl B 8.10 5.19 [10] 0.55 -0.20 51
Gl = 6.42 -1.36 [15] -0.06 3.03 [1
% =l 2.3 12.79 [6] 2.79 -1.91 [10]
% k1 0.62 -5.81 [16] -9.78 271 [11]
A - -4.52 14.58 Bl 9.41 0.12 4
FoL I FAE A9 295 Yy
S2ke] 79 19979 79 15% AR $AHoR R 1995~20004 AMF FHEL AQHo] IS
<E II-18> Yistd, i Eotani, FHOPFISl AlM T & SARRE
(k91 M, )
o - A A FAA}
" “ | 19959 | 20009 | 20041 | 19951 | 20004 | 2004
L s} A (52111) 160 110 87 54,607 42,676 28,350
ZNEbd 8 T vl (52119) 25 478 284 3,100 39,153 58,268
7009w A (52121) | 4,779 5,285 6,898 40,917 31,7% 52,815
Al 4,94 5,873 7,269 98,624 | 113565 | 139,433
AREA ; BAA, AAA7 2 FAZALE 24,1995, 2000, 2004 715
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<E IV-1> X9 ol I H=the| X[9E H|S

ST 19961 2000 2006\
Zal = 45,524,674 47,008,111 48,497,166
A 3 10,195,352 (22.40) 10,078,434 (21.44) 10,043,258 (20.71)
5 A 3,826,168 (8.40) 3,732,630 (7.94) 3,591,677 (7.41)
o T 2,483,905 (5.47) 2,528,863 (5.38) 2,547,186 (5.25)
Sl Kl 2,375,816 (5.22) 2,522,462 (5.37) 2,603,480 (5.37)
3 - 1,292,483 (2.84) 1,382,426 (2.94) 1,440,0% (2.97)
o A 1,315,028 (2.89) 1,396,869 (2.97) 1,469,304 (3.03)
= s 998,430 (2.19) 1,035,658 (2.20) 1,097,679 (2.26)
% 7] 8,131,905 (17.86) 9,146,445 (19.46) 10,954,856 (22.59)
& e 1,483,026 (3.26) 1,515,607 (3.22) 1,473,661 (3.04)
= 5 1,431,461 (3.14) 1,494,376 (3.18) 1,485,544  (3.06)
= =2 1,804,044 (3.9) 1,879,273 (4.00) 1,921,046 (3.96)
Zal 5 1,923,449 (4.23) 1,927,005 (4.10) 1,793,980 (3.70)
Zal =2 2,077,343 (4.56) 2,034,970 (4.33) 1,820,250 (3.75)
% 5 2,724,100 (5.98) 2,773,340 - (5.90) 2,622,822 (5.41)
7 k1 2,943,238 (6.47) 3,035,571 (6.46) 3,090,575 (6.37)
A - 513,926 (L.13) 524,182 (1.12) 51,752 (L12)

AgEA 0 BAH, 19961, 20004, 2002 3| AH R
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http://www.kamis.co.kr

W2 AAD Ago] FAG FAFE Mgt HANA0R ABSh

<E V-3> MUAFE MMOoP7Ho] AH|AFETZIA|A(2000E 7|F)

B) Gas 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
1 78.3 8L.7 93.0 980 | 1015 | 1033 | 1084 | 1156 | 1158 | 1195 | 1161
2 79.0 8.9 935 | 1003 | 1024 | 1037 | 1100 | 1157 | 1154 | 1205 | 116.3
3 78.5 82.7 91.8 | 1004 | 1003 | 1068 | 1090 | 1157 | 1161 | 119.9 | 1150
4 79.0 82.5 90.8 | 1008 | 100.0 | 1084 | 1094 | 1151 | 1164 | 1188 | 115.7
5 78.4 82.8 91.1 998 | 1001 | 1083 | 1116 | 1152 | 1173 | 1189 | 1159
6 78.0 82.2 91.1 %.9 989 | 1064 | 1127 | 1147 | 1175 | 1134 | 1153
7 8L.0 83.1 90.8 9.0 982 | 1059 | 1112 | 1137 | 1185 | 111.7 | 1161
8 79.2 83.7 90.0 97.8 975 | 1032 | 1111 | 1122 | 1199 | 1128 | 116.2
9 80.5 87.9 895 | 1016 1004 | 1029 1105 | 1130 | 1204 | 1168 | 116.2
10 80.2 87.9 9.1 | 1025 99.3 | 1046 | 108.7 - 1133 | 120.7 | 115.2

11 81L.0 83.8 9%.4 | 1011 | 1012 | 1047 | 1110 | 1139 | 121.3 | 1140
12 8L.3 0.1 98.8 | 101.1 | 100.3 | 106.6 | 1114 | 113.0 | 1196 | 114.6

AREA AR (87 D ARAETIAS D Al E D AAel)

o g [7HE 418 ASeh] 93 AGH FAE EAavgAY 84 A
At g AL TAv] B AH[2S F2AR2001 129 31¢ 7]$)3299] UAtR
(raw data)o]™], A FEAYE EFAHEES AR F EASGIH e Bl 6,318
A ARAA, GAHE 2l 21,0367 AFQAIR, ZH7e] Ao FE e} FQlAEH ]
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32) wanle % A2gS Fsfske
7 3 AR 2
Rpo $ AFEARA BRES AT A5t] 5 2 FARAN 2 % FEA,



QE ek AFFAHE 197 Qe BEste] AEE v o RN Oﬂ‘ﬁﬁﬂﬂl%ﬁ A <]
sigion, mEdrkel Fujn] 9@ #Au]|e] AR AXkATE AGA] AEHALS IHES
Zaog AR ARESE AR AAAZAS wab, i, Fa, geloRRE oxlste] A}
|3 WAL E3kslgl o) Bl Al JuiEk W3], dglole BHo R ALRE WAL A9
==

MERee AAE FYHESe DMUS] AaEERs T A AT e Gl &
NG HAsl] AL A TAMAAY 84 A AAE BYuse A
W 7ko] AAATE <X IV—4>0] AA5H

<E V4> NS TATiRl0] B8 Sl MEE SolASHA A4
Fam FEAx
7 B RRIRE i
FAA NGB A T A g & 9

L L, B A ST 1m0 0.4350 0.3570 0.1606 04236
RS oA A ] 04m0” 1.0000 0.3008 0.5160 0.9934
=z AdAAENA | 035707 | 03m8T | 10000 0.31% 0.3227
| oaz |9 8 Y o] 01605 0.5160 0.3195 1.0000 0.6107

A HE 2 9| 04T 0.9 0.3227 0.6107" 1.0000
sl L, [BA A R 1000 0.5670 0.3668 0.3729 0.5667
RS o | A [ oser0™ 1.0000 0.3944 0.5944 0.9868
% AL A A B A 0.3668"" 0.394™ 1.0000 0.1692 0.3761
A oaz |9 % 9 o T0seTL | oms™ | 0169 1.0000 0.7168
AW | = o oserta| 098 I 0371 0.7168™" 1.0000
2o 1060] fo)ezol A o]

B e [ 1~H 319 AHARgTEel Ui AFEAel olgH BAIA

+ EViews 533)= /\]75”0j X]—vu‘,/] % 2o ] UH—?—— %—O]'(;Sl— _l_i_i_j_ago t'jl, [7].}‘\_2 4]_%_ 7‘5]%‘?_5]—
7] 93 AR EAuA Y] 84 Ao o] & EA|3]7]X]= OnFronto]t}

33) EViews: Econometric Views?] kA2 Windows &34 Xﬂ ol Aulg ApmadA
3] (regression analysis), o5 (forecasting) S 3% 4 = o8 74 EES
710}, o] Lzl 38k ol Hlo]E] H-4](scientific data analysis) ¥ A& o]

o] 1854 (cost analysis) L oy hx B
3 2=

(data analysis),
Ak A1
(simulation), j
°o-&

= o =]
ou Eoeke

A
Z(sales forecasting) 18|31 Folko] B oA

AE FAEA ZRao|rt
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A3d E47Y

A

M

1wl A4 o4

AAG B4 Qoi MRHFR ARpasr} ESAT QuAel AN AR
o

o Zol(lag length) S k4] Falm@ Ajxle] Zo|& AHsl= 7

WAL gold] mebd Asbh geA 2R Ast 559 ) et U
BB AAE FU AR AolAE wEe] UR 4o AAE T FRE 505
g Aysked o490 WEE Telsd Fahs 297k Aavks. TenE aele 7

2] (4.1.1)9 2ol A (p)E AAsE H o] dutr o o] dx = WS Akai
ke(1973)<] AIC(Akaike Information Criterion)o|t}. AIC+ U3 2 o
A=t Akaike(1973)= AIC7F Ha@ks zhs pE A4 Alxk= AT A8 Aokl

2 2k
AIC = _7—'— - (4.12)

= —ET( 1+ log(2r) + log(iTg))

T: ®Ee &

k: AR

a2 AICE o] &3 HA Alate] AAL yrlr4=3H(overparameterization) s 7 3
o] glom o]z]3t A4 7] 9184 Schwarz(1978)+= SIC(Schwarz Informati
on Criterion)2]2 #|¢k3l3i ). SICHHAS AICH Hlgte] F7te]s WS o 2 ¥

(penalty)& H-7}gtct

itlo
17
2
ol
&

34) frolHel WEE BN wElsh RSE 34 el AR FAHE wWeel rei(omited

ke
variable) TAE op] gt}
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(4.1.3)

k logT
T

2
T

SC =

I SIC%t

<)
pud

Schwarz(1978)+= 2] (4.1.3)°14 +

1) T¢I A7 (unit root test)—ADF(Augmented Dickey—Fuller)

of WAF ) I Q)

=4

HE o2 LRy

=13
=

A Holi= 7kt 3] 7 (spurious regression) @4o]

1=}
R

| SF4#(TS; Trend Stationary)s! #HE9} =}

°H4#|(DS; Difference Stationary)$l A

e F4

N ED

=]
=

sl |

nH

A,

5]

S0

AHS Q) HEe w

1 AF=27) ¥lT}%6)

tef DF

AR(1) HE w2 AALES 117

(4.1.4)

PYi—1 T &

Y=

SRS

A71M pol Fh2 ok LA A ok, pof Fhell wetk y, o 4Ao] 2A

¢+

o2 7550 394

(¢}

o] AR(D) &

\

<0

1o

| p | <1olW, ol=

el AAL A

kel
.

35) Nelson—Plosser(1982), Perron—Phillips(1986), Stock—Watson(1986)

A& Hof 3

36) I(r) ¥4L raf x

T

_?4 ‘:_L% FAISS

bl o Hel At drk

9|

Ho
il =2
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g m=sl Aok wef p=10l9, 5 wele] EAT APolE Ay= ¢ 2 EAH] A

AL 13} 2Estojof BlZ 4 g9l 57} Ftl. Dickey—Fuller(1979)+ #%71H4

S PAFY QuEoR o)guHt FAge] MEFHY RS nEvh: AL wolF

U Ta= ~ A=
Rom, T3 AAE FEAV|NAM AAXE oA d 3 (Monte Carlo simulation)2-

ol-g-ste] ARteiditt. meEb DF @l AN I AAD y o vy, o SAATTH
o

i)

=,
it

o]

Jt}. 2L %o Mackinnon(1991)-& %®¢] 17|
=5 sl RO A|eF W W] F7]d Aglo] Dickey—Fuller JAIXE ALk

JE DF 9IS AANE 4493 A8FAe 7Fs4el $7] EAISEE Dickey—

=

Fullers t}2-9] 3714 288 AAstn Al ula} d23F 288 AAsle] 7148 A

=

Y= py,_, T €& (4.15)
(23 ] : 35ee Egeiglor, S8 FAA: Tae g 39

Y= at py,_, * ¢ (4.1.6)
[ 0] : 45a 3 Sgd FAA s Easeae

y,= a+t [Bt+ py,_, + ¢ 4.17
o 35T

€, = white noise (€ ~iid (0, 03))37) : 3 EA 0 AE)

t: AGFARES Uehlle Az

aejal 37px]9] ol oAste] to] HASAY, (7 ratio)= AAEHIT.

37) o 09 Bitsh UHF W o B 2 AEEYA AFREES BEE FFRLAS, oHT A

.

rr
PN
A
o
=
Ah
>,
)
rr

.

I F
o
s

=

@

3.

8
v

fd
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(4.1.8)

ol A ol

I3

em, 57

PN
T

LE

S|
A

37b4 2ol ohs)

[e)

A

3

%

CEE:

B
]
"I
N
E

(4.1.9)
(4.1.10)
(4.1.11)

|yl < 0

¥F:M5

o] ofuel F-(f)9] #ez A
7

]

o

Hog %
7=->b
- 54 -

=z
&5
D Hj:

%
2)):~

T

0
U 4 (4.1.12)9F Eo] HIE

S
%

Y1

at ot &
at Bt + ot

Yy —

white noise (e,~iid (0,

Ay, = w,—y T &

v= (p— 1)
o] W HAGEAZ

Ay,
Ay,
Ay,

€



r= L (4.1.12)

919l DF @9t #AHe] XAl FHebde AAY ®M4E AR()olar A48 ¢, 7F
white noise?l= 7140 71%E Fa1 ks Holth o]¢f 78 71AHE Uuix o g A

A Ao Qlof oAl A1 garel EANTTh: AP A E, web duy Y

F

F
71 91841 AR(1)S wrErthe 7P S g3kt
S A A AR 371K B¥o| 7}z 2}EF71E(augmented terms)! y,

—1

(i = 1,2,p)2 3771 4 4.1.13), 4 (4.1.14), 2 (4.1.15)9} 7o) Medle] >

AFIML T Hy: =0 7k - Hp: 1yl 0

Ayy= w1t . 0; Ay, _;+ € (4.1.13)
[238 0] : A5gS T3stu 9oy, A4 FAx= 2delA &= A4

- (4.1.14)

Ay, = a+ Bt + w,_+ ZdiAyf,fi—'— € (4.1.15)

a: A5
€,= white noise (¢,~iid (0, o?)) : FEH 923

L AFEARES YRl AzhEs
: 2R AL

Ay,= Y~ Y4
7= (p— 1)

n 1 AAH(e, 7F white noise7t ¥ Z7stelA AA)
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ols} o]

-
R

Said—Dickey(1984, 1985)

H}E JHHBEE 1

u

EEEE

B} AR Aol A

u

A A28

7} DF A 4EA

—~—
fite)

o~
2t

2) ¥A% 77 (cointegration test)—Johansen

Durbin—Watson#te] &%+ 7}

£ RASE e
o

st

o LhEPLHA #lth. 1elu ek AlA

le=]
=

)‘\31—

3714

o] BEF 1(1) A& Adol,

=
=

AAGE FHE BE g P8 2k

}3, 2, = Ay, =00 AE -5 F

)

E(cointegration 'vector) 2}l

g o

o]
2R

(equilibrium error)=}aL .

F7she

oS
o=

to] VARE

2~ S1LBE =
%EX\_O

=
=

= YE Yy

o]
IR

o

g

X

gk

T8

714 @A gk

3 Aol <)

L
R

A

A

ol At

A 274 =

e
T

i

7HA 71 AA7MAIE e 4 9l Johansen

¢l Johansen &

H
H

7]

1HH, A Asst 239 gepHES

3

i
)

H(MLE;

g

o =
T4

bol

)

of i

Maximum Likelihood Estimators)° =

L7F flen, o 79 &

)
=

Hela
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o

=

E]2}7] 3] 7]5-4] (VAR; Vector Autoregression)

Fate] ¥

o]

Jo mH X
NI
Lo
oy oy
CE - E Y
¢ N
>
W= P
o 2
T
P
X op
5ow
X N
El (S
T
™o B
B EY
= 9
<
N+ o o
7o M
RO - o

ZA%} &
-
L

jml
w 9w o

™
Jox xR

1 — ©O< 0

(4.1.16)
(4.1.17)
(4.1.18)
(4.1.19)

k—1
1

g + Evi =p+ kt + ozﬂ/yt,l-l-Z’yiAyt,l—l— €

i

k—1
1
- 57 -

9 +Evi = p ozﬂ/yt,l-l—E’yiAyt,l-l- £

)

A7F 8l

k—1

(r) : Ay, =p+ ofy, 3+ Y%Ay 1+ q

A7F 8l
i=1

=
T

=
s

i=1

=1

Ay, = aﬂ/ytfl—'—Z’YiAytfl—l_ €t

gl 344

1

t
i=1

le=]
=
i

|

4 4

11: A9 gl 44
(r) :
3} %

%
1

4

H
H, (r) :
H(r) :

[



I A48}
¢,= white noise (e,~iid (0, 07)) : &&2 223
AES Yehlle A
(29 170 7b8 Alokela, (28 V7 7 @ Alsbaolnh, o]A
9% poll A Aeke] ZperS HlwEH A (4.1.20)% 2.

itlo
Jm

2,
rot
o
2
M

H,(R) < H/(r) © H(r) c H(r) < H (r) (4.1.20)

4 (4121 nole) FHRol rks ARHskel MLEgkeIT. ol tha thgzb
H = 79 F43o] ek Zolth

L, = (Tn/2log@m)=(Tn/2)— (T/2log | 3. | —(T/2)Y log1—X)  (41.22)
i=1
H, ol digt H,9] $-=H](Likelihood ratio) A2 4 (4.1.22)E nlg o= g}

n

Ly,_ L, = —(1/2) ¥ log(1—\) (4.1.22)

i=h+1
2 (4.1.22)F A (4.1.23)0.% H7] & 5= Qi)

n

2L, _ Ly = —T Y Tog(1=A) (4.1.23)

i=h+1

2] (4.1.23)9] EAHE AubEel RIS npex] gu v ¥R E¥E uErh

A7} A A

&4 G ranger‘s Causality 7178 AAIE A57} P Aol AAstlA AdqE -
Eebgatal, A A8 AZ o

e do i, 3
Hl?ﬁ?ﬁ%&% &—t—ﬂ}. HHE Wps ghell A2 A o, el At

M
r 2|
)
N
=
£
rir
ot
o
=
rir
Tz

4

39) n ol 3 W] JieE 2.
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TAE ¥H Q244 23 (VECM,; Vector Error Correction Model)S A}-8-3l4] Granger's

Causality 45 & 5 3

_{

1) Granger's Causality 4]

Granger's Causality 21 Granger(1969)°l 3l #|A]% %A, Sims(1972)°] 2]3jA]
AnkslE] AT Granger(1988)« Wrdt SEWTY AddAE ol WgT tE WEE
Arehe d Eebdabe, dloldt A ol WAYstaL, AZFEAITE A1F AFte]
Tl Ego] "tk Tl vt o] AARIAIE A3t

a Wk f (x| L) = f (o 1L,y oz,
b. WHF f (2 [ L) = f Cappy TL)OIH, g = o
C. ‘ﬂ'c‘)‘l]: E ( Ly q | L) =F ( Ly 19 |It/)O]U‘f|_’ ﬁéiloﬂ}\-] Yy J\") Xy

d W E (2, | L) = EQz,., | L))o, oA y, — =,

q714 I/ = A TN R i 275 Xy, — x, v y7F 22 Granger's
Causality #4Jo] qlth= AL dujstar, y, % x5 y7F 9 Granger—<13}aA17}F glct
= AL gulgt}. W% 4 Granger's Causality #2412 ¢, do Ao ¢JAsta ek wh
°F y, — x| y7} dw3H(uni—directional == one—way directional) >.= Granger ca
use zeil 3}, y, — x,0|al, z, = y, ol y7} o = (bi—directional & two—
way directional) Granger cause xZ}il 3t} Wk 4 g 0]al x, v yolH F WS
Zrell Granger—132h#-A17F §lvkar s,

AAD w7t G2 2o, W5 el AR AL ok e 4 (4.2.1), 4
(4.2.2)9F #Zo] AtHTE 3AstaL, dE4 SAFS o83t Granger's Causality 7
4E T Utk

Zaxf - Zﬁyf e (4.2.1)

i=1

- 59 -



T= Y %m T 215]- Yt ey (4.2.2)

~ (RSS, — RSS,) / p
F= 257 — 2= 1) (4.2.3)

s not Granger—cause y)< 7173t SHAIRE AlRp7t Sl Aol JEd F £xE

AR ¢ gl adER gaat g2 J2A] BERA A4S et

T (RSS, — RSS,)
RSS,

oy
I

R
N
N

o’

y cause zol| th3t Granger-Ql#tatA EAw 9]¢} UG HAAS Eslo] 471A] A
ko] A UAS A EW <iF V=5>9} Zu},

<X IV-5> Granger's Causality &4

Hy: a;= 0 Hy: 6, =0 AFAA o B

7] 7} Pl 2 JNAAAE zollA y=e] Ak T Y,

2 2 7] 7t AAAAE yollA zZe] Ak Yy 7Ty

7] 7 7] zt ANFH{A= FLF T <Y,

A e 2 e A= jlon, zdt yv 5 EA Ty, Yy
AnEA; $UEA-F, SASS EVIEWSE o &3-ARAE A A5E4, , 494}, p350, 2002.



2) #2713 H 24 (VAR; Vector AutoRegression)

Y =byg =01z Tl T %1 T ey (4.25)
2y = bog = by 1Y 1 T ¥e0Z 1 TE (4.2.6)
€, = white noise (e, ~iid (0, afy)) c BHE4 0 A3}
€,,= white noise (e, ~id (0, (73:)) : 3 EA 0 xE)

oj¢} e 14 VARS o83l 7 WG7te] FEojEAS w48 2d, 94 —b),
(—0y)E y, ()l T3 2, (y,)3 TS W3t FAEINE eI, 4, (v,)E 2 (y,)ol
et y, (2 )& &S] Bistel @as Yepdlith e, e, = 247 ¢, 9 20l EAlE <

b A
Ho1d = Ark yoll el 2,7 FAEHE LA a0l tiEl g, 7F SA

a3E 77 o
ol 2 (4.2.7)3 o] FHdeE YERE 4 itk
[ 1 b12} [yf}: [bw}_'_ [’Yn 712} [%1}_'_ [Eyf}
by 1|7 byg Y21 Vo2| | %t —1 €.t
Br, =1,+1x, |+e “4.27)

1 b 7 b Y1 Y €
B= [[ 12}, :1;t=[‘/‘}, p{):[zl“}, plz[j“j“}, gt:[ yt}
01 1 2t %0 Y21 Y22 €t

B~'& BE Fol wale] 2 (427 A (428)% & ZEFH| VARE 4 ¥
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x, =A,+Az,_te (4.2.8)

A[)=B71[£H

A=B 'I}, ¢=B'¢

2] (4.2.8)0 BT Ao] w30l 4] (4.2.9)F (4.2.10)% A Aelshd they gt

Y =aygTany g Tapz_ ey (4.2.9)

Zp =yt ay Y Tapz g ey (4.2.10)

Fawe] A4S RS 9 A (4.25)3 A (4.26)2 AANA F& 2
(o8t %% VARE )40 o]} FEa, 4 (4.29)9 2 (4.2.10)% 3

A e, =B e, S F3t] Tx2H

to

T2k B34 VAREES AR

m&

al
VAREHS F FA(e, ., )EE FARTE S & = Atk €, 7 ., & white noise
ol7] WE e, epol B 00, 14 B BT AUAow 4% EgHol. 1
WA ey ey AR AARGFHACIEL e, ey 0l AVIE IS AR 4 (4.2.11)

o o] 09 g At ol EUH,
Eeyey—i = EKEW _bmed)(eyt*i _b12€ztﬂt)]/<1 —byaby, =0 (4.2.11)
170
1 5F e Alole] BE solu] Gl FEWE AdE 4 42125 Pk

Eeeq = EKeyt —bye, )<€zt - b21€yt N/ (- bygbyy )?

—(by,02 +by,0%)/ (1 =byyby )? (4.2.12)

b

AA O A (4213)9 e 00] ohlu, o] T FZHo] Axye] ks o]
% =g

ok 58& 492 by, =b,, =04 Wolgk FAEL AT

40) Dhrymes, Phoebus J., [Time series, unit roots, and cointegration; , p95~96, San Diego : Academic
Press, 1998.
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5

UaT(elt) COU(‘fuale,)} (4.2.13)

covleye,,) var(e,,)

Vol RE QAEE AAEPHo| R U3} g Ui FHL o8 & 9tk
2
o, O
S= Y (4.2.14)
091 0y

’1)(1,'!‘((%):(7?, 01y, =0y, =cov(ey,, €y)

TAE0l 3= Aeol sHEdE adsty] HeiM VECME ARg-sh=dl, pAk VARE
o

Ho o] gate] VECMS AWatd 2] (4.2.15)9 th,

Y=ot Py, + Dy 5 £t Py, L& (4.2.15)

Yo 1) AAERE 7488 n x 1 ¥H

E (et) = , B (et es/) = ¢, t = s)

0
E (et) =0, E (et es/) =0 (t = 3) (4.2.16)
9] 4 (4.2.15)= A& AAZE w = A5 A (42173 o] vk & = Qi
Ay, = GAy,  + GAy, 5, +F Cp*lAyf,*p+1+ a— BA'y,_+ ¢ (4.217)

QoA HglFo] FAR WAL 2 = Ay, 7h Fn oled BANG A8 4 (@

Ay, =GAy, 1 + GAy, 5 Tt Ayt a— Bzt g (4.2.18)

2] (4.2.18)% VECMolg}al dt}. BE fﬂf&ﬁﬂi%’—EM ojgro] duh} whg] 4y
=71 S8 LA SxvetuEe] dER B 4 qlth e aA o] ¥3% VEC
Mol| &) RE W5 ok olt}, oFdHol 7|tigks: Hé}ﬂd 2] (4.2.19)9} 2.

- 63 -



I,— ¢— G—— ¢ 1) 0= a— By (4.2.19)

0= FE (Ayt)

/1;= E (z,)
L= QL QL —w— ¢ ' = 08 2o ®E wge el vk,
(L= = G ¢_,)& MSolado] Hr}. o] F% 6= nolehs P Qs

o
o
A B a= Buee Aoke FY A oot oW AokE gl A4S VECM

r= s |9 AREAS EIE EAG Ao] ik
QAafeA] BAL TR/ BRG] WIS Ae T AR EE 17t o

o FHA mdE BolFAs Rtk ofest HA IS BoE o = Ao] 4

2o AR AN WES T Ash HE AN Ee] Prh 2 AHsa
PA=AE Holwth § 3= WA A7k BE W] vjs) ol Al ds) &
o Z] O

CER i)
fr Rl
N
it P&
-
A =
2oy
oo
i
2
%0,
rlr
T
4
il
-3

2 AN Al A mamde a8 FA ol AHEE= DEARE S HIETH

< 2E]o] AAaks(Deterministic Frontier Production Function
syel s, Fefo] v&shrioly 37EA ol A9t o] 244 JH=E mdE ozl
o jlon, vgo TPt v AEHTE FA
8L FrAKEE to] RIS E ARES

7% AHEsE oAb A d$](Decisio

o
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n Making Unit: DMU)E 19| o4 52848 S48t 9g AP A&7 (linear Prog
ramming technique)©]t}. 047] oA AiFolgt oul= 3 7|#he] a&Ao] g 7]
aiAdol o3l HaA= AS ov]shy, ]—t— = Hxz3(Reference Set)o] H+&= o}
A1 HE R v E F3l 713 a84e Ak As Eeth
DEA 23S o]83 a84 549 715—%&—5— Farrell(1957)°] Arg AAE 72
/\

d (technical efficiency)} #lj& & -5/ (allocative efficiency)ol 4]

Farrell> 7 7F4 994 X3 X, s 2E&Es Aiksie R 79%
(CRS : Constant Returns to Scale)®] Z=71el 9= DMUADE o2 Eo [1¥ [V-1]
s oaﬂ 284 dS WGt a84o s 9% E DMUS T34 (isoquant)

ol ¢

o]
etz ol2 7lEo s Jud £a4S 54T 9

[2& IV-1] Farrelle] 84 714

DMU Ci= T4l S8 Sl DMU Q¢ &dd vlg2 Fies X, X, 5 2%
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T B89 AFRHIES QC o ALwE 9 ASHARE FUF AEo] Thea,
olWf QC ¢ A= DMU €9 W EEAS vehid

DMU C9] 7]+ &84 (technical efficiency)S (OQ/OC)Z &YW 7|&4 Hlg&
AL 1-(0Q/0C) oIt} olFA SAH = 7|ea 84S ‘07 1 Abele] #hs FHAsHA &
o, SFFA4 9 DMU Q9 &84 10] Hth

uke] SH]-R-21M (iso—cost curve)o] AA ‘olghH, MEEEAY )
g 4= 9tk DMU Q9 DMU G+ EF 2 7%

MU

§340] ek HlA AshE D

Bl

=
S
fol
o
oX,
~
o
o
o

2
<
(¢}
@

fficiency) = =74
ARk S S

[ofhan BE W4

O

eata glom, DMU Q9] Wi mEsAde RQ = Z4Hch of
o]

SA
o DMU C9¢] H]%:é: ’d (cost-efficiency) =2 #z| &5 (overall efficiency)> 7%

714 E&%J (technical efficiency) = O—g
)& & &4 (allocative efficiency) = 8—8

A &5 1~ - | >~ =0 H =0 el OR
A7) 584 (overall efficiency) = 7= E& e EEA = S5

o 1o
fol
o
oX,
=
o
'—i
K3
M
A
i
J}ol
|_\
e
)

2
<
o

ok
)
rlr
&
)
Jm
ol

EA48  Mar h, _———— (43.1)
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Az <1
E v
i=1
u,
=ec >0,
m
Evixij
i=1
V.
d = e>0

o] A2 (s+m)7ie] W9 (n)71e] AleF2-S ZE= nonlinear(nonconvex) programmin
g wAlelth oJ7]A] e non—Archimedean 4= w, ¥ v,7} Y] #hol HEF w, T v,
g Akt AA7IA 2, v, (B )= 44 jHA DMU S48 9 Ake]

HE Yepdth 28al o, v,(c0)E ©] A9 sl(ir) = FxxFos AHEEE DMU
=9 FEAR o 2P H= W] TA o)t

Tk DMU O7F 593 FHRAE AMEslo] Edd AEs Aikshs e DMUEH
Hasia Z&2e Fgolnt h =16l A=, ol wl HH 9| v, v;(>0)E DMU7} 7}
T Haol 84 @ FEF A9 w4 (43.1)9 sl DMU 04 384
e SUSHNZE F JE (u,, v))S oItk 4 (4.3.1)¢ ZdL HHFo|a HE
=(nonconvex)©] == Charnes®} Cooper”} A48k ¥-4=7 24 (fractional programming)
of wet o]5 T AFALEZA(LPO)= A 4= 9l

BAeE (LP) Max Y, uy,, (4.3.2)
r=1

- 67 -



=1, 2,.., n: DMUY &
i=1, 2,.., m: FY4RFre] &

r=1, 2,.., s : AE|FyY 5

= 44 (DLPO)

=A% . (DLP) Min 0, (4.33)
Aok Zl)\jyrj = U
i=

2 (4.3.3)A 0, = WA 714 a&d(overall technical efficiency : OTE)S. 24 0
<6, <1 o|t}y. 2 (4.3.2)% 2 (4.3.3)9 HIFALEA= R tigk 4] =W (consta
nt returns to scale : CRS)S 7FA&ta itt [ V-2]& 27 1714 F44=¢} 4k

LS MAsle] BAE= 499 oS Kolal JTHW. W. Cooper, L M Seiford, Ka
oru Tone. 2002).
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[32 IV-2] hel SeTt Aae azte] a8A

[13 IV-2]°lA CRS A9} 8= ACE L}, o] 44l 9l DMUE= a&%<
DMU(0,=1)E °w]gitt. o] &8 offje] 3l
th o] A% AA 71E4 a84(0,)> KFKOS Hl&E SAEY 16} 2}, 8oz

o]9} o] 3%l DLPESL LPREYF¥= the FAA AAAQ s4lo] 7Fs3ith
2] (4.3.3)9] Ao AellA FYPAbzoll ek of frHT(slack variable) s 9F sTE F 5,

Oz,—X\> 0 s = fz,— X\7} 9, YA=y & st o= YA—y, 7} Hrh gk o]

uwebr DLP,9 48 Minfi=, Minf —es —es' 7} ¥|H, o= 529 4 (4.3.4)%
a

54384 (DLP,) Min. 0—es —es® (4349
0, \ s, s
Ak st = Ya-y,
s = fOr — X\
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<E V-11> VECMS 0|8¢t RSEAE 74287
A TEER AN E | 2w AFAE AIC | AAH(p)
T 2 B g A % 1.0000 -2.1872
R A S S 1645.2500
S A F A Y A F -0.0026" 0.0071™
A - 0.3445 0.2089
L (t-1) 0.0034" 0.0211" "
= . - 11.08%0
| EWMAEE | (t-2) 0.0014 0.0367 A
ClEFE o A | (t-3) -0.0143" 0.0158" 0.5384"
o (t—4) 0.0016" 0.0155 " '
(t-1) -0.0629" -0.1151"
) A A A | (t-2) 0.0455" -0.0319"
= 3 A F | @-3) 0.0238" 0.0073"
(t-4) -0.0402" -0.0208"
T 8 2 4 A F 1.0000 -0.5000
T 3 B 3 s ~7017.6120
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=8 A S @l 00326 002" 7 an .
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1) AIC: Akaike Information Criterion
2) **: 1% 7 717, * 5%l M AR 717
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AHIX SOAIY THRERE

2 2 Ao ® A g F | 3 F | doA AIC | AAH(p)
T A B A 4| 10000 0.65% -1.6206 0.7634 -0.3379
T A LA F -1562.5920
S A& AF A S| 00927 | -0005 | 001457 | -00016" | 0.0023"
A | 00518 0.4664 0.3633 0.3529 0.3883
(t-1) | -00888" | 0.039° | 001117 | 00095~ | 0005
e | (t-2) -0.0322: 0.0324: -0.(!)06: 0.0082: 0.0031: .
(t-3) | -0.0397 0.0251 -0.0010 0.0153 -0.0008 :
(t-1) | 01092° | -0.0608° | 002077 | 00105" | 00004~ 12 8769"™eS
Ba | (t-2) | 003717 | -0.0617" 0.0148" | 00034~ | -0.0008"
(t-3) | 00187" | -0.0621" 0.0100° | 00033~ | 000107 |11.2742"¢| 3
(t-1) || -0.033% 0.0404: 0.0021: 0.0947: 0.0407: I
BT | (t-2) |\ -0.0665 -0.0162 0.0047 0.0153 0.0123 .
(t-3) | -0.1852 -0.0119" 0.0121" 0.0129" 0.0089™ | 10 550
(t-1) | 00341 0.0078" 0.0456" 0.0034" 0.03%2"
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(t-3) | 0082 0.0397" | -0.0215" | -0.0497" 0.0132"
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fd | (t-2) | 00695 0.0222" | -0.0031 -0.0189" 0.0084"
(t-3) | -0.0318 0.0281 0.0104" 0.0300" 0.05%9"

1) AIC: Akaike Information Criterion
2) **: 1% 7 717, * 5%l M AR 717
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<E V-14> ZA| : VECMZ 0|&8¢t X|HE MH|X|ZofAE 7HHZE 7=
I T T T R T A IO B R R T
T A E A S| 10000 0.502 -0.0868 -0.4535 -2.0639
T A LA T 12083.30
S A4 AF A S| 00877 | 000007 | 000077 | 000287 | 0.0093
& 4| 0.6655 1.0364 0.2124 -1.0738 1.2630
(t-1) | -0.1208" 0.0014" | 0.0088" | 00000" | -0.0083"
qe (t-2) —0.0482: 0.0087: -0.0036: 0.0019: -0.0013**
(t-3) | -0.1135 0.0147 0.0064” | -0.0059 -0.00%4
(t-4) | -00249" | 00079" | 00088 | 00071" | -0.0031"
(t-1) | 00502° | 0034 | 00205~ | 00023 | -0.0136" |14 839"
sy (t-2) | 00619° | -0.0112° | 0.0005" | -0.0013" | 0.0054" .
] (t-3) | 0o64° | 0009° | 001207 | -0024" | 00080 | 13.0057"
(t-4) | 0.0874" 00065 —0.0148:* —0.0065: -0.0019: o™ | 4
(t-1) | -0.0800 0.0231 -0.0011 0.0017 -0.0054
(t-2) | 0014 -0.0294" 0.0004" 0.0023" 0.0073" | 13.1780"ec
W (t-3) | -0.0177 0.0029" 0.0010" 0.0126" 0.0063"
(t=4) | =0.0011 002" | 00019° | 003" | ocsa | 129249"
(t-1) | 00289° | -0.0141" | -0.0015" | -0.0509 | 0.0872
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(t-4) | -0.0216" 0.0099" 0.0000” | 00052° | -0.2844"
1) AIC: Akaike Information Criterion
2) **: 1% AF7HE 717}, *: 5%l A A7 712
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oate] JaFe war o), A AR Bl vigsy, AEe] A§- TU=uiA
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U Bl Hlshe] vlS- frelaal vehta i,
goAole] 2ulAmuAge] Ad BN RAS Aslum, 2Aeh FAEA o
27 veha glew, 53
Age aed diol BS 4shl vekgtth 2o4ole] Aed 2 A 7147
uol g 9P w7 A58 olgle] dFe 2 glov, A AR
¥ il me Aol glold] B (Hub)RA el o

Aol 744 e mi Ao Aol otk BAe] ulsle] WS- Folahl Le

=1. O = -
a5 shal e

a9tk Al gl AHA 7FEAA R o8k of ke vlste] FAkY] of ko] tha ¢
=A YeERta gl
<# V-15> 2270{: VECMS 0|8t X AH|X|TofA|E JtAZHE T =x

212 S ~
g2 CTTET) A g B2 g F g A AIC | AzHp)
T A B & A 4| 10000 -1.5572 -0.7753 0.8076 0.6100
RS R A -441.0430
Qa5+ A A S| 0044 | 001207 | 000677 | -00015" | -0.0017"
& 4| 0.1463 0.1223 0.4701 0.4421 0.2185

3

-0.1209" | 1 0.0081" | 0.0047" | 00189 | 0.0089
(t-2) | 00%27” | -00010" | 00167 | 00113~ | 00075~
(t-3) | -01074" | -0.0080" | 00127 | 00115 | -0.0012"
(t-4) | -01242" | -00012" | 0.0018" | -0.00417 | 0.0039~
A& | (t-5) | -0.1016" | -0.0058" | 00067 | 0.01637| 0.0088

(t—-6) | -0.0809" | =0.002 | 0.00709 | .0.0083 0.0089

(t-7) | -0.0328" | ~0.005" | 00160° | 00042 | 0.0065
(t-8) | -00365" | 0.0068" | -0.0064 | 00088~ | 00009
(t-9) | -00380" | -00059" | 000517 | 000747 | 000"
(t-1) | 00302 -0.0060 0.0432 00105° | -0.023"
(t-2) | -0.0931 0019 | 00411 | 0019 | 00024
(t-3) | -0.0147 -0.0012" 0.0083 0.0022" | -0.0051"
(t-4) | -00741 -0.0383 0.0244" | -0.0107" 0.0064
A -5) | 00282 -0.0404" 0.0150° | -00016" | -0.0183"
(t-6) | -0.0426 0.0460 0.0334 -0.0021" 0.0110"
(t-7) | -0.0057 0.0370" 0.0366 | -0.0059 | -0.0033
(t-8) | -0.0179 -0.0519" 0.0332 00022" | -0.0021"

(t-9) 0.0215 -0.0080" | -0.0046 0.0048 -0.0048
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(t-1) | -0.0190 0.03%8" | -0.0163" 0.0165" | -0.0097"
(t-2) | -0.0048 0.0016" 0.0379" | -0.0033 -0.0026"
(t-3) | 00033 0.0192" 0.0060 0.0147" 0.0006
(t-4) | -0.1018 0.0069" 0.0160" 0.0039" 0.0147"
W | (t-5) | 0.038%4 0.009%6 " 0.0195" 0.0218" | -0.0006
(t-6) | -0.0044 0.0140" 0.0112" 0.0008 -0.0012"
t-7) | -0027 0.004" | -0.0625" 00236" | -0.0051"
(t-8) | -0.220 -0.0218" 0.0026" | -0.0062° | -0.0009
(t-9) | -0.149 0.0120" | -0.0044 0.0006" 0.0220"
(t-1) | 01768 00511° | 00176 | -00139" | 0.0342
(t-2) | 0239 0.0092" 0.0110" | -0.0211" 0.0082
(t-3) | 00653 -0.012" 0.0316" | -00135" | -0.0514" | 11.2457"°%
(t-4) | -0.1080 0.00499" | -0.0144" 0.0053 -0.0081"
5 | (t=5) | 00735 000% | 0025 | 0.0590 00029 |11.2337"°°| 9
(t-6) | -0.0109 0.0593: 00432 —0.0088: 00082 107064
(t-7) | 01001 | -0.014 0.0404" | -0.03%5 -0.0006 :
(t-8) | -0.0595 -0.0059" 0.085%" | -0.0276" 0.0367"
(t-9) | 02126 -0.009%" 0.0211" | -0.0522" 0.0257"
(t-1) | 0025 0.0005" | -0.0077" 00579° | -0.0229"
(t-2) | 00479 -0.0021" 0.0138" | -00130° | -0.0081"
(t-3) | 00828 0.019%" | -0.0002° | -0.0058" 0.0065"
(t-4) | 01259 0.0293" | -0.0313" 0.0088 -0.0142"
Hd | (t-5) | -0.1013 -0.0850" | -0.0118" 0.0127" 0.0011"
(t-6) | 0.0559 -0.022" | -0.0031" | -0.0141" 0.0031"
(t-7) | -0.0757 -0.0134" | -0.0240" | -0.0114" 0.0043
(t-8) | -0.1011 0.0492° | -0.0050" 0.0293" .| -0.0713"

(t-9) | -0.0218 -0.0061 - 0.0438" | -0.0458 -0.0044

1) AIC: Akaike Information Criterion
2) **: 1% 7 717, * 5%l M AR 717
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1) AIC: Akaike Information Criterion
2) **: 1%1A 7RI 717, * 5%l M AR 717
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1) AIC: Akaike Information Criterion
2) **: 1%A 77 717, * 5%l A AR 717
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A A ¢ [® g F[3 F[g A
T A4 B & A | 1000 -0.96% -0.3972 -0.0823 0.27%
T H = ¥ & F -91.8389
S A & A F A F| 008697 0.0262" 0.0101" 0.0016 " -0.0001 "
3 4| 0.0801 0.4131 0.2437 0.4029 0.4392
(t-1) -0.083%" 0.0186" 0.0130" 0.0074"~ 0.0068"
& (t-2) -0.0270" 0.0145" 0.002" 0.0068" 0.0043™
(t-3) -0.085%" 0.0078" 0.0020™ 0.0141" 0.0003"
(t-1) 0.0629" -0.0577" 0.0272" 0.0109™ 0.0039™
= ok (t-2) 0.0121" -0.03% " 0.0210™ 0.0018™ -0.0014™
] (t-3) -0.0020" -0.0639" 0.0223™ 0.0030" 0.0034"
A (t-1) -0.0276 0.0305" -0.0020" 0.0047" 0.042"
Y o (t-2) -0.0600 —0.0263: 00034 0.0178: 0.0136:
° (t-3) -0.1812 -0.02% 0.0112 0.0135 0.0073
7} (t-1) 0.0190 -0.0031" 0.0528" -0.0021" 0.0344"
2 35 (t-2) 0.0910 0.0831" 0.0147" -0.0153" 0.0114"
(t-3) 0.0655 0.0255" -0.0147" -0.0540" 0.0137"
(t-1) 0.0464 0.0216 0.0429" 0.0217" 0.0260"
k) (t-2) 0.0626 0.0172 0.0000" -0.0208" 0.0164"
(t-3) -0.0460 0.0283 0.0224" 0.0380" 0.0614"
(t-1) -0.0805 " 0.0191" 0.0153" 0.0026 ™ 0.0038"
& (t-2) -0.0109" 0.0563" 0.0003 ™ 0.0082" 0.0041"
(t=3) -0.0576" 0.0493" 0.0174™ 20.003%6 " 0.0053"™
(t-1) 0.0957 0.0279" 0.0284" -0.0058" -0.013%4"
S =) (t-2) | -0.08% -0.1143" 0.0270" 0.0079" 0.0124"
) (t-3) -0.0347 0.049" -0.0274" -0.0032" -0.0113"
A (t-1) 0.0634 -0.1024 0.0572" -0.0739" -0.0181"
Y o (t-2) -0.0822 0.1516 0.0822: —0.0226: 00056
° (t-3) 0.0383 0.0650 0.0346 -0.0605 -0.1135
7} (t-1) 0.0301 0.0692" 0.0397 0.0626 -0.0325
| 35 (t-2) 0.1268 -0.0043" 0.0444 0.0417 -0.0059
(t-3) -0.0601 0.0628" -0.0118 -0.0147 0.0049
(t-1) 0.1334 0.0297 0.0008 -0.0117 0.0523
Kl (t-2) 0.0233 0.0015 0.0268 0.0153 -0.0703
(t-3) 0.0197 -0.1016 -0.0541 -0.08% 0.0507

1) AIC: Akaike Information Criterion

2) **: 1%1A 7RI 717, * 5%l M AR 717
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EF SV P LA G714
2 A ¢l 2 Al | B3 F|luw A
T A ® & A [ 1000 0.4449 0.0317 -0.6026 -2.3679
T 2 B2 ¥ d F 11,881.6800
S A & A F A £ 0001 -0.0021" -0.0001" 0.0040 " 0.0109 "
3 4| 0.7%51 1.0728 -0.2035 -1.0426 1.2577
(t-1) -0.1211" 0.0016~ 0.0001 " -0.0009 " -0.0048 "
e (t-2) -0.0491: 0.0085: —0.0036: 0.0015: -0.0024:
(t-3) -0.1153 0.0150 0.0061 -0.0069 -0.0111
(t-4) -0.0237" 0.0083" 0.0088" 0.0059 "~ -0.0040"
(t-1) 0.0508" 0.0090" 0.0209" 0.0036" -0.0119"
oy (t-2) 0.0659" -0.0344" 0.0116" -0.009%" 0.0048"
= e (t-3) -0.0464" -0.0034" 0.0059" -0.0412" 0.0059"
. (t-4) 0.1037" —0.0098: -0.0201: -0.0142: 00063
(t-1) -0.0811 0.0244 -0.0029 0.0051 -0.0155
Al - (t=2) 0.0131 -0.0293" 0.0015" 0.0037" 0.0083"
2 (t-3) -0.0198 0.0030" 0.0027" 0.0155 0.0075"
(t-2) -0.0929 0.002" 0.0024" 0.0276" 0.0631"
7t (t—=1) | o028 | -001% | -00008” | -0 0.0359"
2 g (t-2) 0.0710" -0.0108" 0.0221™ 0.0018" 0.0208"
v (t=3) 0.1087" 0.0363" 0.0055 ™ -0.0379" 0.0031"
(t-4) -0.0681" 0.0271" 0.0689 0.0068" 0.0092"
(t-1) -0.0308" -0.0053" 0.0104~ 0.0138" -0.0028"
. (t-2) —0.0168: —0.0146: 0.0039: -0.0135: 0. 1565:
= (t-3) -0.0412 -0.0198 -0.0127 0.0077 -0.0062
(t-4) -0.0362" 0.0054" 0.0010~ 0.0051" -0.2044"
(t-1) -0.0130" 0.0033" 0.0015" 0.0073" -0.0030 "
e (t-2) 000&3 4).0022: 0.0061: -0.0040: 0.0044:
(t-3) 0.0038 0.0000 -0.0036 0.0186 0.0121
(t-4) -0.0882" 0.0074" -0.0081 " -0.0076" 0.0036 "
B (t-1) -0.0092 0.1106" -0.0002" -0.003L" -0.00%
o s (t-2) | -0.00% 0.06% -0.0202° 00136 0.0018°
v (t-3) 0.0143 -0.0073 0.0283 0.0891 0.0045
Al (t-4) | -0.0565 0.0010" 0.0212" 0.0048" 0.0015"
2 (t-1) -0.0793 -0.0239" 0.0048" 0.0152" 0.0915"
(t-2) 0.0181 0.0347" 0.0417" 0.008" 0.0179"
7k K (t-3) -0.0786 0.0345" 0.08%4" -0.0171" -0.0210"
A (t-4) -0.0887 0.0172" 0.0090" 0.0110" 0.0252"
(t-1) -0.0027" 0.0404" 0.0014" -0.0410" 0.0150"
5= (t-2) -0.0050" -0.0144" 0.0133" -0.0457" 0.0072"
T (t-3) | -0062° 0.052" 0.0375" 0.0258" 0.0121"
(t-4) 0.0195" -0.0201" -0.0027" -0.0639" -0.0018"
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2| A7+ .

H e ala 7w |8 a| e
-0.5023 0.6748 0.8633 -0.5004 0.0885

0.0051" -0.0027" 0.0002"~ 0.003"~ 0.0017"~

0.3379 0.0728 0.0405 0.1707 -0.0036

-0.0023" 0.0037" 0.0018" 0.0040" 0.0020"

-0.0223" 0.0034" -0.0005" -0.0026" 0.0037"

-0.0037" 0.0038" 0.0010" -0.0100™ -0.0028™

0.0088" 0.0014™ 0.0003™ 0.0056 "~ -0.0010"

0.0630" 0.033" -0.0029" 0.0466 " 0.0007 "

-0.0214" 0.0306" -0.0012" -0.0168" -0.0043"

0.0175: 0.0001: 0.0081: 4).0190: 0.0213: 14.8180"
0.0348 -0.0023 -0.0003 -0.0097 0.0038 '
0.0022: 0.0121: 0.0006: -0.0007: 4).0050: 13,0038
-0.0078 -0.0008 -0.0004 0.0013 -0.0002

—0.0610: 4).0031: 4).0001: -0.(1306: -0.0006: 11,9590
0.0125 -0.0050 0.0000 0.0005 0.0634

—0.0168: 4).0031: 4).0004: 4).0293: 4).0053: 13,1706
0.0135 0.0155 -0.0027 0.0041 0.0006

00583 -0.0388: -O.(IJOG: 0.0201: 0.0083: 12.9006™
-0.0214° -0.0009° 00021 0.0233" 0.0017™ 4
0.0304" 0.0002” -0.0000 " 0.0092" -0.0085™ 14144
0.0100 0.0028 0.0000 -0.0017 0.0049

-0.0019° -0.0131" 0.0053" "+ -0.0035" 0.0019"™ 12 15038
-0.0079 -0.0006 0.0003 0.0034 0.0015

0.0009" 0.0009™ 0.0025" 0.0043~ -0.0028" 11.0629°C
-0.0398" 0.0036 " 0.0013" 0.0036 " 0.0003 "

-0.0714 0.0014" 0.0001™ 0.0089 ™ -0.0011" 12,6173
-0.0789" 0.0038" -0.0019™ 0.0038" 0.0005 "

-0.0569" 0.0060 "~ 0.0027 "~ -0.0302" -0.0238" 1184107
-0.0086 " -0.0126~ 0.0002" 0.0072" -0.0051"

-0.05% 0.0002" -0.0048™ 0.0180" 0.0109"

-0.0898" 0.018" 0.0017" 0.0877" 0.0049 ™

-0.0003 -0.00%" -0.0457" 0.0134" -0.0115"

0.0162 -0.0043" -0.0097" 0.0074" 0.0075"

0.0213 -0.0102" 0.0052" 0.0088" -0.009%2"

-0.0257 -0.00%0" -0.0024" 0.0130" 0.0007"

0.0255" 0.0035" 0.0072 -0.0364" 0.0027"

0.0049" 0.0636" 0.0019 -0.0633" 0.0143"

-0.0037" 0.0045" -0.0012 0.0412" 0.0031"

-0.0042" 0.0128" -0.0054 -0.03%0" -0.0045"
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1) AIC: Akaike Information Criterion
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<E V-21> £2F0{ : VECME o|&%t

EF SV PN LA G714
2 A ¢l 2 Al | B3 F|luw A
> A &+ ¥ A F 1.0000 -1.5347 -0.4232 1.1687 -0.0024
> A B 3 A F -639.7157
S A & A F A F| 005 0.0121" 0.0088 " -0.0015" 0.0011"
A 4| 01145 0.1514 0.5042 0.4045 0.2465
(t-1) -0.1109" 0.0072" 0.0025" 0.0186~ 0.0049 ™
(t-2) -0.0811" -0.0001 " 0.0145" 0.0109" 0.0030"
s (t-3) -0.0931: —0.0089: 0.0113: 0.0100: -0.0045:
(t-4) -0.1048 -0.0003 -0.0019 -0.0059 -0.0011
(t-5) -0.08%6" 0.0048" 0.0043™ 0.0140~ 0.0046 "
(t-6) -0.0688" -0.0030 " 0.0057 " 0.0049 " 0.0052"
(t-1) -0.0073 -0.0182" 0.0471" 0.0075" -0.022"
(t-2) -0.1106 0.0155" 0.0430" 0.0205" 0.0060"
4 (t-3) -0.0022 0.0006" 0.0055" 0.0027" 0.0013"
e (t-4) -0.0608 -0.0360" 0.0184" -0.0092" 0.0077"
(t-5) 0.0363 -0.0455 " 0.0114" -0.0028" -0.0148"
s (t-6) -0.0512 0.0433" 0.0388" -0.0064 " 0.0108"
o (t-1) -0.0081 0.0356: —0.0126: 0.0124: 00064
(t-2) 0.0044 -0.0043 0.0393 0.0004 0.0007
Al o (t-3) 0.0019 0.0163 " 0.0049" 0.0172" 0.0027"
2 (t—4) -0.1128 0.0015 " 0.0150" 0.0023" 0.0136"
(t-5) 0.0287 0.0077 0.0207" 0.0233" -0.0004"
7k (t-6) -0.0085 0.0125" 0.0170" 0.0039" -0.0014"
7 (t-1) 0.1655 0.0446" -0.0194" -0.0119" 0.0301"
(t-2) 0.2070 0.002" 0.0086" -0.0190" 0.0076 "
g (t-3) 0.0345 -0.0194" 0.0265" -0.0146 " -0.0524"
T (t-4) |~ -0.1078 -0.0031" ~0.0120° 0.0070" -0.0079"
(t-5) 0.0861 0.0108" 0.0235" 0.0590" 0.0005"
(t-6) -0.0084 0.0561 " 0.0422" -0.002" 0.0102"
(t-1) 0.0246 0.0038" -0.0027" 0.0578" -0.0195"
(t-2) 0.0255 0.0006 " 0.0178" -0.0117" -0.0101"
. (t-3) 0.0600 0.0214: —0.0028: 00060 00043
= (t-4) 0.1309 -0.0275 -0.0325 0.0106 -0.0128
(t-5) -0.1086 -0.08%5" -0.0128" 0.0173" -0.0044"
(t-6) 0.0523 -0.02% " -0.0010" -0.0126" 0.0021"
(t-1) 0.1665 0.0175" -0.0054" 0.03%4" 0.0481"
(t-2) -0.0010 -0.0108" -0.0091" 0.0150" 0.0047"
e (t-3) -0.0571 00303 -0.0192: -0.0191: -0.0229:
(t-4) 0.0030 -0.0151 0.0288 0.0243 0.0165
(t-5) 0.0126 0.0190" 0.0045" 0.0013" -0.0192"
(t-6) 0.0120 0.0119" 0.0043" 0.0178" 0.0105"
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XdE FSHHAYE JH4E8Tx
2 A4714 ;
H e ala 7] % ]a a| e
0.5719 -0.1538 -1.3550 0.2493 0.4429
-0.0015™ 0.0015™ 0.0018™ 0.0025™ 0.0000™
-0.1291 -0.0282 -0.0624 -0.2270 -0.0698
0.0068" 0.0002" -0.0043" 0.0067 " 0.0014 "
0.0008"~ -0.0003™ -0.0028™ -0.0039" 0.0010"
0.0136~ -0.0007 "~ -0.0012"~ 0.0018" 0.002"
0.0118"~ 0.0016 -0.0012" 0.0003" 0.0004 "~
0.0156" 0.0009 " 0.0030" 0.0070" 0.0039"
0.0141™ 0.0002" 0.0017" -0.0084" -0.0026"
0.0058" 0.0051" 0.0139™ 0.0071" -0.0041™
0.0076" 0.0160" -0.0017" 0.0025" 0.0028™
0.0041" 0.0137" -0.0115" 0.0147" -0.0101 "
-0.0134" 0.0156 " -0.0011" 0.0210" -0.0055
0.0118" -0.0115™ 0.0043" -0.0185" 0.0025 "
0.0222" 0.0024" 0.0108" -0.0339" -0.0113™
-0.022" 0.0106 "~ 0.038" -0.0193" -0.0038"
-0.0110" 0.0106 "~ -0.0004 " 0.0107" -0.0069 "
0.0201" 0.0011~ 0.0153 ™ -0.0053" -0.0030"
-0.0001" 0.0138" -0.0160 0.0346 " -0.0032"
0.0004" -0.0032 " 0.0015 " 0.0040" 0.0003"
0.0055" 0.0052" 0.003% 0.0198" 0.003% | 135508
0.0352" 0.003" 0.0001 " 0.0251" 0.0003"
0.0124" 0.0061° 0.0116~ 0.0628" 20.0024" 11.2443"%
-0.0131" -0.0054 " 0.0030 ™ 0.0080" -0:0222°
0.0111" 20.0311" 0.0016™ 0,0210° 0.0009" 11.2546"
0.0194" -0.004 " -0.0020™ -0.0360" -0.0085"
0.0020° 000" | oo™ | -0.0110" 000" | 10.7102"%°
0.0180° 0.002™ 0.0064 0.0306 0.0134° woo
0.0212" 0.0008"~ 0.0011~ 0.0125" 0.0022" 10.619%
-0.0011° 0002~ | -0.0016 | -0.0056 -0.0064" o
0.0162" oo0014” | oo™ | 0.0 0.0082" 10.61
-0.0118 0.0040" 0.0012" 0.0134" -0.0176" ross
0.0183" 0.000” | —0.0073" 0.0134" 0.0082" 8.95%
00086 0.0098™ 0.0001 ™~ 0.0455" 0.0197" -
0.0415° 00026" | 0043 | o013 0.00%5 9.5186"
-0.0660" -0.0059 " -0.00% -0.0046" 0.0005" rcce
0.0650" 0.0080" 0.0089" 0.0030°" 0.0024" 10.634 6
-0.0321" 0.0143" -0.0090" 0.0146" 0.0141" g
“0.0852° 0.0069"™ 0.0018" 0.0073" 0.0010" 10.008
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EF ST P LA G714
A A ¢ | » A g | F F| g A
(t-1) 0.1097 0.2097 0.0805 -0.0327" -0.0439"
(t-2) 0.073%4 -0.0049 0.0169 -0.009" 0.0037"
4 (t-3) 0.0057 -0.0147 0.0282 0.0167" -0.0083"
e (t—4) -0.4108 -0.1318 -0.0488 -0.0827" 0.0173"
& (t-5) -0.4317 -0.0572 0.0470 -0.0141" -0.0259"
) (t-6) 0.20%4 0.13% -0.0001 0.0960" 0.0148
A (t-1) -0.0465 -0.0231: 0.0737: —0.0265: -0.0035:
(t-2) 0.0722 -0.0268 0.0274 -0.0137 0.0098
3 g (t-3) 0.18%8 0.0183" -0.0049" -0.0212" 0.0241"
7} (t-4) | 01047 -0.1034 -0.03%° -0.0206° 0.0141°
(t-5) -0.0149 -0.0319 -0.0148 -0.0426 0.0450
A (t-6) | -0.0097 -0.0073" -0.0170" 0.0086" 0.0127"
(t-1) 0:1330 0.0353" 0.0209" 0.0413" 0.0379"
(t-2) 0.0520 0.0376" -0.019 -0.0070" -0.0066
g (t=3) 0.0264 0.0148" 0.0008" -0.0229" -0.0080"
T (t-4) 0.0431 -0.0101" 0.0209" 0.0123" 0.0012"
(t-5) -0.1449 -0.0106" -0.0030" -0.0080" -0.0003"
(t—6) -0.0483 0.0223" -0.0115" 0.003%4" 0.0023"
(t-1) 0.0665 0.0240" -0.0131" 0.0562" -0.0279"
(t-2) 0.1427 -0.034 " 0.0038 -0.0169" 0.0288"
. (t-3) -0.0476 0.0024" 0.0006 " 0.0109" -0.0227"
- (t-4) -0.0802 -0.0297" 0.0124" 0.0045" 0.002"
(t-5) 0.1958 0.0673" 0.0043" -0.0334" 0.0121"
(t-6) -0.0469 0.0336" 0.0045" 0.0232" -0.0010"

1) AIC: Akaike Information Criterion
2) **: 1% 4 A 717}, * B%el A ATk 7)2

£ (Mo GEon, 17BN A ol #37H FEOE HEpL
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AN G7HE i
4 =% x]a F =% %4 A AIC A
0.0620 0.0062" 0.0109" -0.0059" 0.0294"
0.0127" 0.0421" 0.0348" 0.0192" 0.0287"
0.0175" 0.0017" 0.0176" 0.0148" 0.0322"
0.0401" 0.0110" -0.0142" -0.0490" -0.0075"
0.0760" 0.0185" 0.0053" -0.0289" 0.0102"
-0.0459" -0.0245" -0.0027" 0.2813" 0.0063"
0.0272" -0.0044" -0.0667" 0.0439" 0.0114"
0.0043" -0.0086" -0.2197" 0.0005" 0.0246"
0.0326" -0.0091" 0.1490" -0.0003" 0.0226"
-0.0218" 0.0043" 0.0263" -0.0749" 0.0001"
0.0187" 0.0104" -0.0742" -0.0737" 0.0173"
0.0231" 0.0107" -0.0268" -0.1682" 0.0004"
0.0089" -0.0004 "~ 0.0038" -0.0105" 0.0163"
-0.0066" 0.0083 ™ 0.0044 ™ -0.0328" 0.0131"
0.0224" 0.0039 " 00034~ -0.0419" 0.0026"
0.0058" -0.0034 " -0.0133" -0.0044" 0.0136"
-0.0438" -0.0044~ 0.0190 " -0.0012" 0.0051"
-0.0053" -0.0010 " -0.0021" -0.2103" 0.0024"
0.0204" 0.0079" 0.0100" 0.0109" 0.0542"
0.0062" 0.0100 0.0005" -0.0011" 0.0344"
0.0086" 0.0086" -0.0140" -0.0073" -0.0202"
0.0282" -0.0020" 0.0211" 0.0098" 0.0703"
-0.0097" -0.004" -0.0128" 0.0201" 0.0123"
0.0077" 0.0063 " 0.0090" -0.0001" -0.0339"
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= 7 H ¢ Coefficient | z-Statistic | Coefficient| z-Statistic | Coefficient | z-Statistic
Tl Cc A 2| 127177 | 1562986 | 059127 | 44.1143 | 043727 | 548111
81 ECD HRAiHE80%| 0161° | 23208 | 036117 | 36287 | 015147 | -2.454
=/ 0oFD = 3 & e 013%™ | 68862 | 027067 | 81987 | -0.2861" | -13.9990
| CP %23 ¥ BXZ| 00000 | 14275 | 00001 | -1163L | 0.0000 0.3257
of | EG Y% & X £ 71897 | 5588 | -1.1810 0572 | -34913" | -2.7729

Loglikelihood -4,34551 -6,989.90 -4,211.68

= 7 ¢ Coefficient | z-Statistic | Coefficient | z-Statistic | Coefficient | z-Statistic
T C A 2| 1L5B11T | 296.0966 | 007507 | -65331 | 098297 | 152.6320
81 ECD damrisiEeos | 0,007 0.9284 | 05513 31383 | -0.2757" -2.2965
=/ OFD = & & ¢&f| 0064 08574 | 08%2° | 6549 | 054507 | -6.0879
;g cP X229 ExZ| 00000 -0.6998 | -0.0003 -0.4793 | 0.0000 0.8343
of | EG YT 3% 4| 558277 | 3802 | 844517 8.7867 | -18.2615" | -10.4433

Loglikelihood -20,444.02 -22,236.98 -24,792.07

=
ES

CRS'=CRS™ !, VRS'=VRS" !, SE'=SE=!
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