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o fESRIEIES HeEstalch, AEERAA RlME SEBMY ELYE, BAME
FApE MEEY ol T AEEPIE ahrsta HE{Lse ¥ GNPEEL AH-8-d
GNPE#;ol HOEE fliel 7eiA A f4e - FEERR 343 A3 A
BE Agste] o] 23E Mot Mg &t - RAHBN ERBEEES =22 5 ddh

AR GNPREUY BoEES 712 o, “REBRAL 82 $44 94¢ 5 i
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REEMEES FAsE T LEEEY HEdAe BRfGTS mibfdee A2 U8R
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- %Y EEE BESE 7ol RuA Ao},
I. )¢ i

BRATE 2 RiMUERE HEEANA RA
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* BREE 92 folw =3
S, ZTHE, AAE WA
FEE 924 A 4nE
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& BARS BATFES 274 A4 2A
Ha, RS BARES 27d o=t 24
Arks Aot 2y o8 2L RES W
Aol A B A f-elwt st of
o BFEIF hElelzt 3 o] vhehe] AT
e BAFRY =274 #1407, o o
2ol RIS BIEES =7 wet A
AH e Aol oider AEMHERENA A8 2



AR Aolch dkshd WNEE RER
& A9VHE AL FHARTIFFH HIE

fEAg el A MR S el 2 A1 (the rest of
the world) & /hE< ZAAMH PFFdche &
olu]3t7] wj&olct, whepx] oW =7brh NE
olgta ddd, o vgte &I} Y EE
Aol A XA S 24 Welek shedl, o]
Y BAL BATFE/L Z2AHAL &Kbe
BRIl A= Aol

ol e} zFo] KEERBEKIE WA - EriiTSNA
BERRENS Z2A Z3e FHdr ke NEd
=, o vkl ERil - ERAIKHES] oI
R dgko) A ALz AT
3, A4 A-AE KR - RAZHE ¥
el A FHrho R #Ese AR R - R
AZk#Eo] o} FPEBIKAES A AAHE
AEREISNT S FIFSe Aol Ao vlg=d
Zolck, kst Frbi RS BRI A =
B - BRAEARRS SMERB(BIRERK) 2 T
2w RATES AR BERNREEEE
Fo =7le} BIRRMEES Sl obel @3
=dl, AEFRES HEREVPE] BEEE
WEKERES o3 dds A geow
BERERRS] A3}, Bfae] W3, RAEEER

D AEEBASNMA RENES Burgess(1974) ¢
Kohli (1978) 7t ®lmA AA &4 =lstz gl
BAME 8 =& BAS 2L 1Rk AYHE
o2 PEBEAMEA EEEREC HAHEY @
o] AL fEEAMEA BARY RHELS FH
Z 209937 80~90% 5 AT A EES
el AR 83 shddds & $ o
Hicks®l Fike Bike]l A2 22 wgez
geteE BEES FoA e #3Hd RAAH
HESIE Aoz, Leontiefd Fikd #Eo 2
& v£E W3sle BHES FolA st
B A2 BESE At

)
~
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o) Wstel L S BLF B -
BAC vA e SRS EEBMTE 1o
B ALE 3337 ol
EERPISHY SAE KBS LA
o EHWT BAME BT Aol
BAME AEDMY AW LS D BY
MEe A4ER g hEME 2Ed0, &
HiE BREES BEE A8 ALHE B/
Mk FEHE EEmE 2EED A
Bl hEgE 2578 ¢ s AEe
o AANA FRFIG BHEM A M
Aol A HEel %3, & HEM
A 2t St 27le] AF LA &
Do AA L R - B BEE AAE 5

=

=)
TR

7 gl AEHPE AHHA g+ e
£ del ST,
EEHPIE AT BEMLs s e

GNPE#7F ShrER=Z w5
ot GNP#kel srBEtEHlR (separability) &
7heb WSS #HAel foldllAx, GNP
HEYFEH FEMRERY 243 9AA4AA
BEE EHste] gl RIS Aol JbF
ok, WA SEEMEHIKE R
GNPE#= HLEBMIGHAA d5eHoz 4
Adof 3= BHEES A (aggregation) &
4olstA @, e AFEES 259 Hde
E HAS o159 ERIEE 2 HEHREES
HAaBE= A3 98 HahiEes A3
g8 AedE Re=2ZE Hicks #HAFH
Leontief #&e°l Ao?, =y Hicks%
Leontief®] Jfikel &4 A9x+= 47 &
o BEHA (functional aggregation)e] 28
& wirb sk, o7 B/E - HiAEECT 1A
SENEH FESH S HER = FEEE)

83 29

3 2] 7]



SEEERIKE Jhete REEC] HAaEHER
SEERTRESHA st Aeld, dE 9 BUHK
BE RARS BAAESS] Sxes H3
A7 AV, FIMEERE #AYS ERYE &
A A REHA S o1F= AU, GNPEEK
t HWRAERBEA SRR A"
REGRAS T934 ot ol e EEW
RS ERIEE BEIREUT MAaLE R
BE7 AV A 2E HHRE kA
WA ®wk otz ZBREBREEH
(decentralized budgeting) o1vt ZBFEfRkAk
g 7beA s #EE Alelo RBE M H#
EE folsiA ok, ¥ AEFEDMY #EE
53] FE - Rk HEA I BHN
Hme 43y, BE - AERK Mt
gH st Zlo] ALY g ol s FL
& FAAd, GNPEEE AELHF
PUAER G BIRE FAAAA A LA
£ A& LolstA sid, BAY HEEH L
A BEN RS BRSc RS
SHsta oleh,

A £ Burgess(1974)-Kohli(1978) -Di-
ewert/Morrison (1988) -Lawrence (1989) %5l
o BEgeel 2AF AR, AEZMIHN Bl
B3e ¥ OEEe R - AR EREME
£ H#eEsta sloh ARRAM = AEIBM 2k
ES wdsty 9l GNPEH, & Hi9
FlEEE AHEE . o sRBEHS - A
TBEI o8 EEREY, & BRRKS 49F%F
el A ERY = HAWEAN Sd=Hm
Ak, IEAA = REdHES RATE #E
BRG] o 82 A Higel AH42
TAA fiEERE 2l Qen, Mg
A BEHEEC] MHEREUT AYx de B

o

Ba
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FEMNPMEFS KRAZIA X817 g 2
Aste FAE ANAs7] Aste] dhadiEimg
Tl A FERMEES ATl Al=sx g, IV
Follv #HERHRA AT EEDMS ERE
7 =25 ded, VEddEs #fmel &
o1 sldh. AR EESMONS EEE

o S FEBRAUTRAS sed £ AR
AERSE, R HH5Y HAERMRE €N
(dvality) Higel A=A FA3tz ek

aEa e BEAMES EERGRSY &
W=, RATRES HEIRES THAERER
2 AL BEELERRE BEd dd 9
A EMERLR M e Kol 7bed A
o2 MEHAL Jou BAFMEERT 24
ERERMA A e 4% n=HA g3 4l

.
II. Ay

AEBRRS EERFNY BmaTHd BXR
tigNA FEERRILE F75te £¥EE2 7
AEd. ®¥EL FoIA WEEERRS H
RHEFITAA FERAME A eEs FF
A EHEE FAmE EEREES AA
HERRES AHEA 15% 5 doH, &
ERRS ARG EEER RRLEET 2
olAe FEAAM BRFARC] 2AAdG, &
ERREE FET BA LKA, BE
BZARS EHNSE A JdoH, #H)
fARS #HEle A2 REFD. & £E
EES Foixl BEak#EdA EfRES o4

o2 & AJAE ZA s, o9 2

=
2=
R



xS TREMTAA BEhkiEe] B &
Pcte BERo g3 S8, AR
o= Sl - WAT FA BAMIE AR
2, it WMAME EitE A9,
LTRSS EHIRT AT EhY
o AR FEFI, AL =T FIrliMik
el BRI — A A £ (free dispo-
sal) ©] B R4 (marginal rate
of substitution) ¥ [ ###128 (marginal rate
of transformation) ] 3&sA ¥z, F4
RAEREER AN A EETREEES 5
(bounded from above) 7} slvke= A3 22
& —E< sEA ok e, ol 9k 2ol
MER R BERES EER, R
EEREER, BA - Bl E8E o] 54
AE 9 AEWREASESNEH #F5% GNP
HES Mofbste el A 249, o
A ML wARE HEEteRYH =
5 AAEL MEHMKE GNPHRE
WEES A3t

ofw mpEhel AAEWREEA S T={(X,K)}
2 FAEA, 714 X Mgl RS el
= HEHEA B#e ERwS, BB EAY

o

7V&sha,

=

3) Woodland(1982) = #MELE HETHBRESE 4
AR-F-9) My e AUEReE AR ERY
GNPE# s #AfbAlZlotes 7S BodFz gk
aelx o9} 7ol =¥ GNPHk— Eisat A&
EFt F428¢ v e BRIGEHGEA = J=]30h
Aol A= ol 7ol Aakste] o KrEhOlA] FrAH
v WALEY] ¥77Ex7F GNP A #EAS Al
g3 o AEERd ASds ARGS9
# dAHES HAASES] $nS A
g (BAHNE o2 BEHREHS @7z 5
o]z RALR 7R Ed),

4) GNPH#S #HEol #AE= Woodland(1982)
7t FAAHLE MEsta g,
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< vehla, Ke BEESEERE Jehls
HE 24 A7 A e BALSES vepdo, o
kil . BALES A S dotn 7H4 g
7] el A A = BAEMBRM ] 2
elEa A doh, FoA A mmEES o
B P2 #EAshdE EEBMS HEARERE
=¥ GNPE#= oh&3) 2ol EFHA

G(P;K)=max {P-X:(X, KYC T, P >0}
X

ole} o] FHHY GNPHEE {Hix o)
O IKRFKREE, @ BEFEmERY) =
B $EAYD, @ &EH#(convex)
WES, BEEEERERA g4 © 1K
Kxgk, @ HFAEM, Q@ EiEH (concave)
o AAE BEFAGY, =lm GNP}
Bt el A o vlded 49 Hotelling &
HE ol &3y MEMWIHE osd o
T o

s 4

X(PK)=G,(P;K)

A7 M G(P;K)=2G(P;K)/aP2 E#% T},
wg TA2S A 1KkEKE Kedo
H GNPE#E A= flHMMx#E &
2802 GFo2A BMEALSSC B33}
B BACRMEHS ERE 5 gl

K @) M st o] HELA MElMES A
AR Fe THEREREY HAcdslz &
T ek AE o] R v RAFE
7F KX (2) o Mg HHae e eaen 74 s
S ogbHE =5 RATEES SITC 2815
M2 e d BLE¥ES RN =&
Mg A2 SITC 282 259 MBI &



o

EE AL At Aelnh whebd X (D
22 MiEkEE MplM¥EEel SITC 281
o RS oE Al At & 4 gl
asdel GNPl 754 BEtEhlzsel 7hsi =+
fER RS PR fbEE S TR B

2 e 5 ddl & A B K
2)ell M =28 A3 Zo] F4% = F59

B MERAKEES] Folal Aeiol A RN =
HEg ALl RS Tl fokftH =
A o] T},

A (@)l A2} 3Ee]
I P I AE 2

rlr

sl Mifgdith 2zt
BUgshar TERSEA
fLfEs A3 + dAdou, ARAAE &
Hy- B BRCRE) 2HS wE7] el A
R BRAC T NOLRERCE R
A stk ok
A o #iad 28 5F - 54
A=, #iE FALAES {Hikl AW

B 2
A=
=z %

an

= ol o &
FT5E 35

5) B Q:f(El"'Em F-F, Gl"'Gw,
H—H)7' #0858 E,F, G, Holl S84 354
HMLE hAE Q= f(E(E1 -E, F(FyFy)
G(Gr"Gu LH(H--HNE 242 5 Atk 3

S fgefhel 3‘*—1—5?“4 MY &AL,
ﬁ‘ﬁﬁ(ﬂ REBCE el sl A Ll (homoth-

Herbela qlowd 2 e Wbk

MOREHEY 5582

MFiel ZhesEA =

MRS MR

Figsimal Hinstgires 74
gl e 2 8= =, MO K

Abol o) WERUHAES MOEE FEAE

7 A DA (RpA e 4L Fuss(1977) #

et1c1ty)
% uxi@ﬂ:ﬁ}-l— 2% 7
s YN (4

A mEHL

L
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BN e Mo L
o ot e b

6) Fuss McFadden-Mundlak (1974) ol 2] &} Ay
WP B2 © e A )
BOREANKE, JEYE, GRME [, @ HEHR (B
@ EARERS ot 2 ® Bilgisse g1t

2 stetstis del gl

S
ZHE,
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z“:
P‘J’ké&‘ki TAEE Aolth,
- HERAS MIBREEEE AE RV 9
WA olsol NWel HRER= = Aotz
ZHdet K Q)M FRE(X) - FFAX)S

(

X, K)=Go (i qie-Gny G+,
v D) e 2y

X, (- K)=Gp, (D1 Gr--Gny Gie- Qg
D) woveemneeiis (2)”

sho o] BAR & ek wR K o

t4:(homothetic weak separability) £ T ol 4]
X @9 X @)
X, (- K)=Go (P Di(qieqw),
2@ Gn) - s K)o (2)A
X, K) =Gp, (P b (G- qn),
pj(glq\) p””K) ..... (2)B
of ol mAETH Aq7IA pE ERMEER

, p= WMAMKERE Yebd
ity - EABERIER p, pe BAERM - R
Aol g “fEfE"elet & 4 glen ol &
< w3 CR{ERL - AR tig ATel=h
T otk wepA] ol &gt o]
Ale¢-2 4 ¢9lE Hotelling EM7}
D f)ﬁﬂ gl A= Aed 5 glen, &gl
Al MIREECERL SR - SRAFKRE
KR HEE 5 e Aeldh,
RS WEOHTE A e
o FlME# (GNPl &

=
& o
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k

=
L
FA 4

‘it
=

Aps Bas g

ok 2d RERMe PR AHEEE
MIEHE o= ERE o IO §F



Aol siv REHEMEN T rEAAC I
t}, ol¢g L 2AEE WFAIE EEE
TPl Egkere shedl, AEERE GIE
ERLs e bl AR BRARHS 5
(duality) ol }74% ozl &3] A€,
a2 o)2A FAR Rk Eame =
Mg gt 2 3E FF BRI F (semi-
definiteness) < FA1712 & @7t U=
o, o1¥ & HEEd AHEE EE ASF
B hEEERESE Jhete el E@sivs
FHeo] A7z AUk, BE olek 22 K
< EEE Mt FRsEA = fiEiEEe
gng ¢ 9lojok gy,

EEERE A4EE MERHEEE X0
2 A9 GNPEEOL 22kfisre) 7bsd 4
FOERE & AE EEH A s
AR A e o MERBEE T4 “—ik
W EFEL AHSRT 2 olfrE o] KB
Faert B = AEER AH8A BEKER
- HFEM (R - B (2F) MHES
WEA7lE 5 GNPESZE 259k she 1
KERE g D& Euler &%, Young &

A
E=

NAE

7 EEERES #REE¥c == O B¥(parame-
ter) 9] fHECF A& A, @ #HE HFEN AL #
ol Lol¥ A, @ FHEe) TRT R, @ Bk
W B ARG BRI A dolel & A
® AN B HARRES AT 5 Uk
dobe A Sel AAHZ glth

8) il ghEsfEfrol otel &8 (global) i
AEN KRS A MEEEERE NS
tete 4L Diewert-Wales(1987) o 218} A
A2 Aok,

9) R AEHBZE #5417+ Euler HES
el N (Youngdl FH)d w2 HEE
P, B8t R4k (homogeneity) ol w2 &
Euler & & 24 Fuss-McFadden-Mundlak
(1974) o)) F=59} ik,
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of mE = WG, PEFREGES 2F
REAIZNE FFelr] w#elct,

Aol A AH42 BEIFIEE# = Diewert
-Wales(1987) 7} 3abd “BEH —ikd o=
EE(SCGM) " 24 &5 o] EHEATH

N N
G2 K)/E=3 3 s,P.P/2Z 6:P)

N N N
+§1 b,Pl+ g;bzt-Ptt_'_ bt(é‘l esz)tz

AZNA sus by by bee FEHHK EERK
#t e oed 22 Euler HES UE54]
AR

S =5, (Slutsky #FEHE) -oooeeeeee (4)
ﬁl S,= 0 j: 1, cveeeeeee s N
(Cournot #EAMEEE) ----oreev (5)

TR 1= BESE el ed 9714 &
ol

FVEFLAL 19 2AAE A FO2A A
Aok gt EHEA RERARAR 9
7 B Bk FHge s dasded, A

HEY £ Avde 67 2 BEd
o

Bt RE, SRR, () RARR
Bt () SEFREBE Hotelling E 3
as4 K (3)& BAMREE, ROER &
AR 2 Gad A3 B Hikgge o
Agich, ohebA EAMHSEBE D, wAfHR
HEE X, RARERHE M, HHEEH
e Lolzta 3w,

32

(322, SrPrP)
Z(Zkﬂkpk)z

QZZJSDJR _ 0
K Zkngk ”
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X__ ZJSXJ]DJ (ZkZZSkLPkPl)

K~ 6P, " asgpy Tt beitodd

M h ZJSMJP] _ (ZkZISkLPkPL) )

K~ 5.0.Ps HWZ(ZkﬁkPk)z + byt b t+b, Out?

L__ ZJSLIIDJ _ (ZkZlSklPkPl)

K=50p " useny ThTieIr0OL
G=D, X, M, L cooveeeeeeannnenienns 6)

b AREr 97 BRSSO EHINS
2 aAHY sldx sHEsa dernE E
- BAE D, X, M, L& kiiftis - %
PTG T AUt g H3AER
2ol gt Dol THgkel L gy,
747 8 el & AU
Diewert-Wales(1987) & #HMHE A
X (6) o] IK[REFE AT $IEsh= MR
#gete AE 1d = dor, R (6)2 HiE
of Wl A 1RKFEKel, [s,]7F BEERK
A% XN 62

(positive semi-definite) 1751<1
Bl Al AH 2Zxgot Ao,

ks

e 3

b

Om, .= °F

o]
AX .

= K (6)S LESMAA F5F 5+ Qe
BIAMS, Wb, (ORATE (5)%H

=ZHEe el Aoz RN () =29 &
8 ForHE B3d HHEMHE e
o}

1AELE

it

e

i A Bgk (aggregator func-
tion) 2 2 AA Ao HRERE 4N
22 HodFe weeld, #Gehd K (6)
ehd @Sl oislA Zbe] TS M
£ 7 ded, HES Ho sl (weak
separability) féffel BOr=l™ TSR &
AEREE TAEE BHERC] TRk
BES S 922 F sl & GNPE#
7V HorEEERE A AHA dANAE b
R AR e faEfirt AR FHA
AN E LR AAE HASRT

A
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THEENE S WA YA BEe R
749 AQ7} ARR

ARA o FHEME X (A% X (B
o al Aol vehd A 2 RN FIH
Bilkohe) SEERE ol gshel il - HAC] o5
HOREE 2e VA RAFIMNSEE - B
BHE YU EASE RIESREE R
ABRERE FIMRE - TR SENE
FAT 5 UEF St Aotk wed T
BOMol A Bt BABRECH 1K KB
AR, FHEEHOZ QA LR
S OFEER e fERHE 18T &
itk sbgehE,  BACHRIFT SR AR
W) o BARALHEN (BRI S e
e SGM BME E%T 5+ sk,

XR(Q, X):Z]El V4.9,
X 25 arqs)
+di(Ze.q)t

+sz1qz + szdqzt

MR (g, M) _ 2,2.7,4.q,
M 22 frqr)
+dt(58.q) 1

+ Zzgzaz—*_zz(jrtqlt

9714 XR(MR)2 &P (AL,
X (M) #ERdRERA) S Jepl
772.]7 dl’ JZ’ dlt’ gzt! dtg}' Jtl\:—:— E}%‘?} 7EL%

Euler f&f#& 52170,

71]'

Yo7, Ty T F, e 9)
? 7,=0 F=1, e N oeveeins (10)
> 7,=0 F=1, eeeeeees N coevenes (10")

2

B v BACEXE wdsiay Ao, «(8)
E OEHEA BERNEFERAR A 2AA
7 BRERY LES 3T el



R BRAS BRRCERN #Ed e
3 (7, (8) 24-¢] Hotelling FE# 2} Shephard
ERE ol g3 73 5 9low g3 o]
EA Lo,

X: 27w q; PPN ]

X Giaa)  “2Changr? TN !
+ dt dzl‘z
E=1, ceemeeees N cevreeiiiiiiia, (11
m, 27,4, 2r2iTudeds | 5, 5
—r=lE = di+d,t
M (Ekﬂqu) : Z(ZkBth)z it
+d,B.1
=1, creeereee N cerenrerreniaienniens (12)
I, JE

frEEmeze X (6%
A7 Aol A

WEMFEES AT
X (1D, 12) HEES
o, R (6), (1D, (12) H7H2 BEES B
SLAERS AR el 0ol dksrike]l Q
ga RETD, = X 6O)dMc MERES
BAZARSLE Y7z, X QD (12) =54
© RREER B - RAS ML BERA
22 vdded, oA FozA fhaHdT
¥ RE4rEctE (homoskedasticity) R E el )
= BAx REWHS #wEkIA "d. X (6),
(11), (12) =l fBAELEHC] A FE BirHEE SRl
= 15ffe] A7t dded, &S K (4), (5)

10) S:1FAE(1990)2) EWEH= 1975~889do] s =
Ao ARgAAe SHHIYA ZA 1971~749
Be7E BlwsesEdr, BASEREE (1=
A BRT AXNY GNP=ZEXE Gt 2
A HHAEE A,

54

Ee X9, 10022 Fo43 HIKE 054
Aok g},

HEE A% BWhe 1971~864) A3 8

B M AT (RRE BAHED, HEE
SrEPR GNPREH(EEIRT BIREE), %iE
HR(1990) o) BLE3ES) HFHY EHS AASE

TRHO Fo] B3= Ao, Fag £ SITC
SRel whet N2 FEE BIEE RN ARE
= 1682 EARELe] LIk ot 400 9)
EECZ WA AT, 19 RHEES ©
RERHS 2 el B KK, JREls 2
KEABEXE  Fol, FolBlT 2 FRIHRRE,
@ #MHEANR 2 SEEBIEE Kt 5%
%, O 18, L, AR, ¥ 2 Sga
HERBLEYE  BIRGBUEE © FLEE
Prdin BUEZE  HT GBS, MR R s
&R, 449 BALEELS O kErhs
2 el BUEE (LB, A, AR,
SeaEEn BEE, @ #MEAR ¢ 7}%‘?1]
FEGER ) RSB BEE O #Hvs
G, #ebk B sl i s%E © K
B, R O RABLEE | o], Fojmiy
FRRIHAREE ; BBIREBmELSE Bl
B Aol s Tov) 2o} 358 (Divisia
index)7} 29ew, RE FEKiEEHE 19854
d 1°] =% s, = 7 e HEo
2= Tu) Al ol BEREU) 293, BABS
fRe MEL S MINEHES BERRE 94X

€ FFdA 2A"ddn s1gsgdd. e
A AAZ ALE" ARAELS 198519 BA
HARIEECT 1o] S22 2499 Aold,

X (6), 1D, (12) < #WALH HotD A
BiarhRe F4L “BRER Agdd, o
A TEEAG A X 1D (120

wl
=

FA 8,



(R 1> SGM H& #E1E (HEHE)

T EAE R AR
LT B A BB GNPHig
ar, 0.18093 (3.78) -0.16511 (-3.53) 1.72705 (1.82)
;1 0.37751 (2.83) 0.07772 (1.26) 0.14977 (0.21)
31 -0.51940 (-4.15) -0.18594 (-1.68) -1.16559 (-1.30)
s 0.14951 (0.87) 0.05170 (0.82) 0.00000 (0.00)
3z -0.21814 (-0.99) -0.13926 (-1.25) -0.00001 (0.00)
Q33 0.00000 (0.00) 0.00000 (0.00) 0.00000 (0.00)
b 0.15450 (15.33) 0.23336 (22.96) 1.36974 (3.88)
b, T 69211 (24.82) 0.10306 (9.12) 0.14738 (1.04)
by 0.13788 (2.29) 0.55850 (16.59) 1.16263 (3.43)
by 0.09803 (5.09) 0.14127 (12.89) 1.81033 (6.85)
b -0.00971(-10.90) -0.00098 (-0.95) 0.12465 (2.32)
bas -0.02777 (-8.33) -0.00035 (-0.32) 0.22752 (5.71)
bs: 0.00286 (1.06) -0.00010 (-0.05) 0.13964 (2.65)
bay 0.02821 (10.98) -0.00125 (-1.47) 0.03170 (0.70)
b, 0.00012 (0.42) 0.00010 (1.74) -0.00619 (-3.39)
aly ;-4 177.53 206.83 26.71
(log likelihood)
()Y HfEE WEE 3t Jebd,
a2 AR oA AFEe] e X DH FESE AA "dd,

®) A fCASt] B dRAS] BAEKS T
ghoh, olE B LBl A &R A
EisdERe EREHEE AHedd. 2BREERX
ft #fEel 5L FMisEHe @iBmiERe
SMEREE FAR AR, ERiFHAERT B
RER=9 7 ot wdsslr] g Sk
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°ﬂ o Aste] TRRHEEMIT FIML #EEd S
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K 2

BAfticel ZXEKEMEE

€pp €px EpM €pL

1971 0.3263600 -0.1650092 -0.1407547 -0.2059629FE-01
1972 0.3124355 -0.1472107 -0.1434137 -0.2181106 £-01
1973 0.3001588 -0.1405210 -0.1388727 -0.2076515E-01
1974 0.3006541 -0.1171853 -0.1607949 -0.2267400E£-01
1975 0.2892950 -0.1057869 -0.1515480 -0.3196016E£-01
1976 0.2842785 -0.1038156 -0.1403276 -0.4013526E-01
1977 0.2876582 -0.9548799E-01 -0.1391851 -0.5298503F-01
1978 0.2942513 -0.9248180E-01 -0.1369954 -0.6477396E-01
1979 0.3056028 -0.8676851£-01 -0.1444249 -0.7440946 E£-01
1980 0.3242736 -0.8494512E-01 -0.1696516 -0.6967696FE-01
1981 0.3389259 -0.8231973E-01 -0.1748649 -0.8174129F-01
1982 0.3674874 -0.7663639E-01 -0.1912703 -0.9958080E£-01
1983 0.4145893 -0.7125447E-01 -0.2225514 -0.1207835

1984 0.4762223 -0.7077203£-01 -0.2600206 -0.1454297

1985 0.5740507 -0.6914583E-01 -0.3202829 -0.1846219

1986 0.7482828 -0.6124959E-01 -0.4234633 -0.2635699

(R D HHEHES TRERELE
EXD Exx Exm EXL

1971 -0.3875843 0.8438102 -0.3642865 -0.9193952E-01
1972 -0.2467656 0.5557733 -0.2459673 -0.6304023£-01
1973 -0.1759965 0.4188510 -0.1935564 -0.4929813E-01
1974 -0.1461950 0.3525713 -0.1682450 -0.3813125F-01
1975 -0.1521874 0.3047033 -0.1150346 -0.3748126 E-01
1976 -0.1354225 0.2705196 -0.9376270E-01 -0.4133434E-01
1977 -0.1131357 0.2456037 -0.8385665E-01 -0.4861138E-01
1978 -0.9146567E-01 0.2283414 -0.7957623E-01 -0.5729948 E-01
1979 -0.7880318E£-01 0.2150339 -0.7660586F£-01 -0.5962484E-01
1980 -0.7202721E-01 0.2052089 -0.8233455E-01 -0.5084714E-01
1981 -0.7545647E-01 0.1949479 -0.7067482E-01 -0.4881669E-01
1982 -0.6862788 £-01 0.1872997 -0.6744474FE-01 -0.5122712E-01
1983 -0.5634704 E-01 0.1832074 -0.7104828 E-01 -0.5581210E-01
1984 -0.4853673E-01 0.1816224 -0.7366797E-01 -0.5941764E-01
1985 -0.3996603E-01 0.1811448 -0.7724549E-01 -0.6393324E-01
1986 -0.2969641E-01 0.1786838 -0.7907735E-01 -0.6990999FE-01
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K &

BARES TREBELE

Emp ELx ELm ELL
1971 0.1973814 0.2174845 -0.3454027 -0.6946305£-01
1972 0.1865539 0.1908736 -0.3134918 -0.6393564E£-01
1973 0.1643130 0.1828520 -0.2883346 -0.5883056E-01
1974 0.1804267 0.1513251 -0.2812843 -0.5046743E-01
1975 0.2204101 0.1162955 -0.2694321 -0.6727338E-01
1976 0.2162111 0.1107482 -0.2445558 -0.8240357E-01
1977 0.2086348 0.1060916 -0.2177627 -0.9696369E-01
1978 0.1895485 0.1113258 -0.1928468 -0.1080274
1979 0.1870611 0.1092501 -0.1843467 -0.1119644
1980 0.1908097 0.1092110 -0.2023597 -0.9766101E£-01
1981 0.2206468 0.9728977E-01 -0.2074728 -0.1104639
1982 0.2349746 0.9252432E-01 -0.2067014 -0.1207975
1983 0.2355274 0.9508362E-01 -0.2055669 -0.1250441
1984 0.2425421 0.1001957 -0.2106772 -0.1320607
1985 0.2529638 0.1055535 -0.2179267 -0.1405906
1986 0.2738565 0.1054772 -0.2245540 -0.1547796
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22 vepged, #EMESS RATEES

A FEEEEE -0.1814 -0.35 H w9
a71E€ FAsA. H AFEAA RA

FEE BAdE, smibittiaas #ThR 2
FERAE WHREERE ol F 2 ok 1986
de] A BAMEGEEE 1% dsstd &)
0.27% <7vsks, #iVERKe 1%
ARES 0.11% F7t8t= AL
2 veideon, Eaol 1% M3 BRAE
7t 0.15% #Aadte A2 depyg,

(K Dellv FEIFES EREMEMT Jet
o, AR A SEHEEE AT
%, BAME, RmBEES MR E olFx
stk H ZEBMEES 29 198639 A
i EIE] 1% A5sd SEMERE 0.33%
Z7teta BWERK! 1% 4esd SEEE
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& 5> BBHEEO FREREME

ELD ELX Em ELL
1971 0.6752907E-01 0.1283352 -0.1624099 -0.3345445E-01
1972 0.7131175E-01 0.1229580 -0.1606992 -0.3357054E-01
1973 0.6695481E£-01 0.1269155 -0.1603227 -0.3354758 £-01
1974 0.8325688 E-01 0.1122312 -0.1651485 -0.3033956 E-01
1975 0.1139867 0.9292071E-01 -0.1649709 -0.4193657E-01
1976 0.1193577 0.9423393E-01 -0.1590507 -0.5454095E£-01
1977 0.1230494 0.9528260E-01 -0.1502247 -0.6810730E-01
1978 0.1175996 0.1051852 -0.1417508 -0.8103400E-01
1979 0.1239539 0.1093648 -0.1440026 -0.8931599E-01
1980 0.1357291 0.1168132 -0.1691462 -0.8339611E-01
1981 0.1746239 0.1137726 -0.1870197 -0.1013769
1982 0.2066377 0.1187048 -0.2040415 -0.1213009
1983 0.2321310 0.1356423 -0.2270793 -0.1406939
1984 0.2795557 0.1665412 -0.2721505 -0.1739464
1985 0.3674531 0.2201508 -0.3542830 -0.2333208
1986 0.5987915 0.3275806 -0.5437340 -0.3826380
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(E &

BB B T REMEMEE ¢ 15

WA N NE Ni;
1971 0.3031481 0.7939845 -0.2901053 0.3678289E-01
1972 0.2754170 0.6410166 -0.3557197 -0.4940695E-02
1973 0.3380640 0.5953627 -0.4948952 -0.1968029E£-01
1974 0.4458578 0.8061045 -0.9524670 0.5307618E-01
1975 0.4512658 0.8102826 -0.9725010 0.1565544E-01
1976 0.4695001 0.8631309 -1.067974 0.5862797E-02
1977 0.5018410 0.9021082 -1.149598 -0.8747960E£-02
1978 0.5209044 1.057951 -1.326868 -0.2364635E£-01
1979 0.5937656 1.042608 -1.361916 -0.5942196E£-01
1980 0.7545805 1.183236 -1.651511 -0.8109622E-01
1981 0.8752402 1.496603 -2.073273 -0.1036229
1982 0.9447575 1.796055 -2.397647 -0.1558666
1983 1.146882 2.228706 -2.958946 -0.2334359
1984 1.680432 3.492705 -4.614718 -0.3767972
1985 2.940896 6.679415 -8.647893 -0.7912738
1986 3.268490 6.987627 -8.941184 -1.136251

&K D HHBHERC TREKEME - 23

N NE NE N
1971 0.2148449 0.5906121 -0.1158466 0.1541998
1972 0.1729327 0.4006306 -0.1375875 0.1197975
1973 0.1914341 0.3301500 -0.2104759 0.1077428
1974 0.2173642 0.3847163 -0.4036871 0.1541780
1975 0.2129168 0.3678108 -0.4082504 0.1322260
1976 0.2068301 0.3647038 -0.4339640 0.1329496
1977 0.2093571 0.3509666 -0.4474760 0.1327560
1978 0.2036805 0.3855094 -0.4866747 0.1258263
1979 0.2191618 0.3570063 -0.4727290 0.1115949
1980 0.2515683 0.3605605 -0.5208195 0.1138997
1981 0.2541569 0.3960625 -0.5780901 0.1228183
1982 0.2354231 0.4027159 -0.5794640 0.1286249
1983 0.2386642 0.4104398 -0.5997345 0.1338379
1984 0.2502949 0.4621703 -0.6722798 0.1414370
1985 0.2528376 0.5072050 -0.7272966 0.1483987
1986 0.2546902 0.4809811 -0.6776719 0.1206841
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<K &

WHBRERS T XEREMRE | 3¢

N Ng; Ni Ni
1971 -0.5518666 -0.7483339 1.800916 0.3430943
1972 -0.6786468 -1.155845 2.101276 0.2889905
1973 -1.168610 -1.651863 2.930938 0.3083876
1974 -0.6622885 -1.013046 2.021559 0.6346588 E-02
1975 -0.7021243 -1.096036 2.079853 0.2300986E-01
1976 -0.7294284 -1.183089 2.141256 0.4178213E-01
1977 -0.7631342 -1.256776 2.201856 0.6365785E-01
1978 -0.7221833 -1.368394 2.257776 0.6114331E-01
1979 -0.8994769 -1.475773 2.495428 0.9485696 E-01
1980 -0.9063605 -1.348650 2.382390 0.7783006E£-01
1981 -0.7967288 -1.304781 2.229651 0.6680605E-01
1982 -0.7237466 -1.326930 2.153058 0.8491853E-01
1983 -0.7038060 -1.333568 2.119193 0.1013889
1984 -0.6416624 -1.307276 2.039399 0.9116104E£-01
1985 -0.5837637 -1.309348 1.979748 0.9450759E-01
1986 -0.7155645 -1.506343 2.248389 0.1522015

KR D HRHBREECS TREREME 45

NE N§ N Nii
1971 0.8673657E-01 0.5294578 0.1017256 0.1258902
1972 0.3499900£-01 0.3230280 0.1113057 0.8644059E-01
1973 -0.9445518E-02 0.2340988 0.1089913 0.8520643E-01
1974 0.1215122F-01 0.2574864 -0.6372062E-02 0.8930575E-01
1975 0.6886229E-02 0.2213704 0.3170571E-02 0.7327609E-01
1976 -0.4558928 E-02 0.1933819 0.5498335E-02 0.7619825E-01
1977 -0.8540206E£-02 0.1619232 0.1256290E-01 0.7965780E-01
1978 -0.1018600£-01 0.1546215 0.1204381E-01 0.7186205E-01
1979 -0.2195308£-01 0.1287067 0.3954212E-01 0.6873816 E-01
1980 -0.2065532E-01 0.1171202 0.4111652E-01 0.6762750E-01
1981 -0.1678646 E-01 0.1138839 0.2862940E-01 0.6922104E-01
1982 -0.1798475E-01 0.9994256E£-01 0.3136518E-01 0.7397672E-01
1983 -0.1787503E-01 0.8861721E-01 0.3312413E-01 0.7934112E-01
1984 -0.1592527E-01 0.8810714£-01 0.2936642E-01 0.8007412E-01
1985 -0.1376339£-01 0.8411952E-01 0.2787145E-01 0.8291721E-01
1986 -0.1842307E£-01 0.7975143E-01 0.4054181E-01 0.7681363E-01
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& 10 BWABHERC TREREMEE (B

N N N NE
1971 -0.2322856 0.8429861E-01 -0.3514009 0.1539852
1972 -0.2089032 0.7893683E-01 -0.3343647 0.1508394
1973 -0.2160778 0.5258588E-01 -0.3100642 0.1852214
1974 -0.2646142 0.2700424E-01 -0.2765420 0.2328676
1975 -0.2285036 0.2664555E-01 -0.2598597 0.1922858
1976 -0.2046041 0.3367674E-01 -0.2774708 0.2038424
1977 -0.1945768 0.4214916 E-01 -0.2810083 0.2156734
1978 -0.1911874 0.5899822E-01 -0.3103107 0.2496530
1979 -0.2182857 0.5866457E£-01 -0.2718142 0.2470886
1980 -0.2212996 0.4787681E-01 -0.2444266 0.2154895
1981 -0.1988250 0.4641043E-01 -0.2402275 0.1851692
1982 -0.1823880 0.3939126 E-01 -0.2366455 0.1729409
1983 -0.1765690 0.4490957E-01 -0.2478378 0.1739303
1984 -0.1808627 0.5598722E-01 -0.2697350 0.1839334
1985 -0.1707217 0.5640507E£-01 -0.2742161 0.1706060
1986 -0.1707473 0.5779339E-01 -0.2862638 0.1746639
1D RABREEC T REKBILE : 2
1971 0.8312482E-01 -0.3386393 0.1451729 -0.2350611
1972 0.9203758 E-01 -0.3341054 0.1644181 -0.2358422
1973 0.1029252 -0.2901231 0.1654747 -0.2666115
1974 0.1343089 -0.1921213 0.1011406 ~0.3246124
1975 0.1210615 -0.2170512 0.1307383 -0.3041806
1976 0.1211035 -0.2333603 0.1553185 -0.2876174
1977 0.1107098 -0.2291734 0.1807345 -0.2800337
1978 0.1100300 -0.2323987 0.1887225 -0.2592006
1979 0.1370333 -0.2282317 0.1732225 -0.2663707
1980 0.1388169 -0.2239831 0.1697566 -0.2869502
1981 0.1299049 -0.2415440 0.1851457 -0.2809794
1982 0.1227334 -0.2421701 0.1918178 -0.2790826
1983 -0.1236408 -0.2494104 0.1926457 -0.2724431
1984 0.1260462 -0.2640543 0.189139% -0.2618087
1985 0.1240242 -0.2750110 0.1892824 -0.2562223
1986 0.1043076 ~0.2843884 0.2073602 -0.2518335
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(R 12> BABREES TRERBME : 3%

N Ng N A

1971 -0.1678632 0.6364991E-01 -0.3137386 0.7254916 E-01
1972 -0.1469430 0.5881045E-01 -0.2964888 0.7112955E-01
1973 -0.1464960 0.3548053E-01 -0.2685965 0.9127732E-01
1974 -0.1735218 0.1580020E-01 -0.2427466 0.1191838

1975 -0.1511930 0.1471736E-01 -0.2296769 0.9672048 E-01
1976 -0.1309346 0.2024615E-01 -0.2392669 0.1053996

1977 -0.1237727 0.2821741E-01 -0.2360126 0.1138052

1978 -0.1192827 0.4313014E-01 -0.2552575 0.1385632

1979 -0.1357116 0.4268477E-01 ~0.2274443 0.1361243

1980 -0.1393529 0.3307801E-01 -0.2076074 0.1115224

1981 -0.1253298 0.3112232E-01 -0.2051271 0.9186184E£-01
1982 -0.1141622 0.2476079E-01 -0.2022967 0.8499672E-01
1983 -0.1091727 0.2930283E-01 ~0.2113970 0.8570004E-01
1984 -0.1114520 0.3813597E-01 -0.2291003 0.9173909E-01
1985 -0.1047132 0.3799518 £-01 -0.2346658 0.8345712E-01
1986 -0.1077381 0.3820132E-01 -0.2398052 0.8478796E-01

(R 13> BABREBRC ZTRERBEMLME 3
N N N N

1971 0.1992122 -0.2131048 0.2213382 -0.5528483
1972 0.2112872 -0.2153275 0.2508002 -0.5602516
1973 0.2406127 -0.1837125 0.2757637 -0.6209987
1974 0.3459166 -0.1210107 0.2354395 -0.7416297
1975 0.3311622 -0.1503091 0.2807008 -0.7309861
1976 0.2994876 -0.1553908 0.3038436 -0.6924961
1977 0.2712410 -0.1467471 0.3339408 -0.6761973
1978 0.2496298 -0.1367624 0.3328018 -0.6385158
1979 0.3123340 -0.1387667 0.3103033 -0.6682174
1980 0.3426348 -0.1477679 0.3184269 -0.7156532
1981 0.3314713 -0.1705525 0.3462008 -0.7145925
1982 0.3274282 -0.1800695 0.3712387 -0.7252989
1983 0.3204155 -0.1840137 0.3708425 -0.7128112
1984 0.3083248 -0.1868821 0.3527056 -0.6848256
1985 0.3066725 -0.2018666 0.3590139 -0.6817465
1986 0.2645818 -0.2033058 0.3767043 -0.6625341
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