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(R 3> PDL, AR, #iEH STl R (25)9] #ERR
Bl A () | BARS] AR (w) (B A (wr) |FF2 SR (wy) P7RER ] G (ws)

B 0.27835 -0.01605 0.33191 0.34371 0.06208

13k (&) |12.03144 (0.00000) |-0.22298 (0.82477)| 9.20517 (0.00000) |10.99832 (0.00000) - ()
(WPL/ Ex) |-0.09621 0.21069 -0.02917 -0.02502 -0.06028

AR AR | 79.9874 (0.0000)[137.7959 (0.0000)| 3.8853 (0.0487)| 4.0607 (0.0439) - )
(WPL/E;) | 0.21069 ~0.59184 0.16576 0.12690 0.08849

2R HEM) |137.7959 (0.0000) |135.5894 (0.0000)| 31.1405 (0.0000)| 26.4566 (0.0000) - )
(WPI/E;) |-0.02917 0.16576 ~0.02557 -0.03377 -0.07725
AR AR | 3.8853 (0.0487)| 31.1405 (0.0000)) 0.6392 (0.4240)| 1.9011 (0.1680) - (=)
(WPLy/Ey) |-0.02502 0.12690 -0.03377 -0.12922 0.06110
ARCHEM) | 4.0607 (0.0439)| 26.4566 (0.0000)| 1.9011 (0.1680)| 18.6629 (0.0000) - (=)
(WPLs/Es) |-0.06028 0.08849 -0.07725 0.06110 -0.01205
ARCHEM) | 44.3938 (0.0000)| 31.4583 (0.0000)| 30.0518 (0.0000)| 17.2564 (0.0000) - ()
(M/P*)  |-0.03473 0.12898 ~0.03620 -0.05843 0.00038

xR AR | 47.5200 (0.0000)| 67.9949 (0.0000)| 22.6476 (0.0000)| 73.4454 (0.0000) - )

D ~0.00048 0.01369 ~0.00072 -0.01255 0.00006

1R CHEM)  [-0.54965 (0.58587)| 5.21549 (0.00001) |-0.52549 (0.60238) |-10.9819 (0.00000) - ()

D, 0.00403 0.00814 0.00234 -0.01418 -0.00033
&) | 4.65765 (0.00004) | 3.10810 (0.00361)( 1.70411 (0.09675)|-12.4317 (0.00000)
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f3E (&) |11.36929 (0.00000) |-8.47720 (0.00000) | 7.66207 (0.00000)| 1.97375 (0.05591) - ()
Dusss 0.00019 0.00212 0.00021 0.00289 -0.00542

1R CEEL) | 0.12830 (0.89861) | 0.49774 (0.62161) | 0.09014 (0.92866) | 1.49069 (0.14452) - (=)

R 0.91477 0.89110 0.89480 0.89134 -

D-W 1.32975 1.73973 1.43055 1.60901 -

SEE 0.00425 0.00994 0.00556 0.00489 -
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2RH RAFZEA A b F4F 3% wE, ¥, A7tEEste HAMEN] 2
FEIRE Heolx sl A, NICS 453 = #AsE A2 vEda gt 2y
&7l = HAEFFAREZL s e TTH AMEEE A oA AAA
I 9ley, NICS 4579 BFRfies o e Zod, ®E, ZEIs HELHEN 2
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RO K(26)9 HERR

HH -0.10545
t& (&) -10.6519 (0.00000))
P -0.00631
tHEEHE) -2.19106 (0.03379)
PO 0.00414
tH(BEEY) 1.74093 (0.08868)
pus 0.00218
1 (FEEMY 1.88132 (0.06656)
GNPRus 0.01349
1 (HEE) 11.18845 (0.00000)
D, -0.00001
1 (BEW -0.11565 (0.90845)
D, 0.00006
3 (EFEM) 0.60452 (0.54860)
D, 0.00027
13 (FEMW) 2.59164 (0.01291)
Dys5_so 0.00044
AR 2.27079 (0.02811)
R? 0.97358
D-w 1.59170
SEE 0.00028

1) A2 1972.1/4~1989. 4. 4.

2) HEEMES BpEEE JHAAE RICKRE
g <(FE 4D Fx,

14) &A3] waid, RK(22)9 oA =& =i
Zo] AIDSEE 9 713 AFdd y,9 FAHAY
RI0kE JMA 3 E BFE - @RS 49E &
t 9th M H5EREMR (net  substituterd
complement) & AAs7] $lshAE S,;[K(22)]
v EAEEARE ISR 21)]Y 58, 19
I M #5ERIfR (gross substitutett com-
plement) & ZAA 7] e RQNY F3
£ AEA god "o, adhd HiE 29
ALEEE et ksl e HMERENE 257
7t 1 37 5HERY A BEYRERS A5
B oy, FAXEY 33 B3] dF
of ANAE 3, FAARE AAZ FHFE-HE
BUES w=sitats FA7 9o At

15) K20 QI 9A == EE EiE

(WPDol W@ Mot #izx Bhks 24
-2.06837 1.39212 23 slef, FES oA
o2 HE e AT XES BEAM ¥ BRARF

20

A FAFAAE, AAANERANAE %A
Mol BAE FART At Ao Jepjx

o]} & opAjel 537kel P - TR
£ folste SAREAMEIG Wil E T
= A=A FRF5 Qe of
utE ol d FAE duke) A HE da A
ol FHxE A 4E Aoz FIHI AE
of th& FEA FH FAdYsHsRE A
gd R(©26) AT (F 4o J3td opAjop
5% 1FS] HEHRMLS v FT2nAbe] BMHEK
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)9 HEHS HERFH RS Bolx
sith @E XK@ BAM 9 |ARFHL
A¥e 1 AFTE B F5E B o] A3
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o] AHERH FEHE HKlWE AT
RS B 35 Holx gloj® A
Az 244 JAE FASEL de AR
veb s gl
EAZ, oot 57 2F W AABATE
£ o (X 25) BE -2 33 $EL o
o FeAd wd, HA, A7tzze 4
2 A AL RS Hevda T 5 ded,
hte] DFo2A o]EY B vF X
el Qolx, AR AL ZE oz
vebta gl
iRt 25, ok Al A o
€ 579 HRBEHS EE2 o AZA
HEE Hole A= dehix Qirh, 28x
1985'd ol 9 fgiifiES W3E ey
A e 85 o] FE 12 & HEEy
@G Ao vepya gl

fl
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R (25)F K(26)9] AFAE o] &3t HRK
BERAE BAINSE F28 5 ded, KX(0©25)
o Z745 X16)7 (18)& ol&3to] Bk
R vy FAAE (K 5 L4FHAS
o, o7l A1LA BRIEERAAL] ZAR
AR 269 AshHE FeE F d=F, X
@ (28) 28y ()& o4 f=d
NS (R 6> LFFH U (£ e
ofAlo} 5x I F WS AATE T HFEFE
BAOMES, <K 602 97dd 253 AAL
F7te Zdd HERBEHES s
oh, ol ZIe dellA =97 AIDSEH

SdeFd At JAZ gField ANE
I d7le AR, FHH Lz gedn

=
=

-lN.LiE

ﬂo

= MMRRe Wkl ABRRET )
SL % F ded G97NNE F2 ORENMES
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£ log PP FAATHESL F=9 ©HA
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<E 5 (259 R0l ot EFE(w,)el EHHE

M w0 | T | Blawn | Tl | Tl
(WPLL/ Ey)

HAOR -0.91163 0.31429 -0.17509 -0.22345 -1.55891
14 -1.13515 0.74881 -1.41343 -0.84451 -2.00100
24f -0.07277 -0.09108 0.37680 0.16556 -0.11226
34 0.26146 -0.30726 0.77429 0.40834 0.49035

125731 0.03483 -0.03619 0.08726 0.04716 0.06399

(WPL,/E)

HERCR 2.28709 -1.07043 1.29475 1.91638 2.28067
14 0.71982 -0.28163 0.38063 0.86083 -0.64766
24 0.91793 -0.42727 0.47410 0.63911 1.33560
34 0.59579 -0.33054 0.40227 0.38296 1.44602

124348 0.05355 -0.03098 0.03775 0.03348 0.14671

(WEL,/Er)

e S -0.23721 0.23381 -0.13939 -0.29586 -1.99799
14 -0.38335 0.05066 0.34615 -0.75285 0.54295
24 0.01390 0.10239 -0.19502 0.09693 -1.18012
3F 0.11744 0.07413 -0.26243 0.32188 -1.23570

124578 0.01480 0.00663 -0.02809 0.03818 -0.12511

(WPL,/E,)

MR -0.21693 0.18435 -0.21071 -1.45485 1.57832
14 -0.21483 0.09210 -0.33901 0.05857 0.21456
24 -0.00583 0.08419 0.10554 -1.34411 1.21654
85 #1 0.00372 0.00806 0.02276 -0.16931 0.14722

(WEL/Ey)

HAROR -0.57973 0.13282 -0.52097 0.74208 -0.31190
14¢ -0.07054 -0.11055 0.08135 0.80477 -0.10055
24 -0.45381 0.21394 -0.53403 -0.03791 -0.19031
85711 -0.05538 0.02943 -0.06829 -0.02478 -0.02104

(v/P)

MR -0.34159 0.20516 -0.24860 -0.68431 0.00982
14 -0.21295 0.18332 -0.29218 -0.58341 -0.03184
24 -0.12864 0.02185 0.04359 -0.10090 0.04167

AR K=8E, J=0x, T=%28, H=3%%, S=A47/}tx=.

NICS &3¢t A%7}

s 24 Asele

Btk FAE AWT 5 e Asbat

2 A

39 Alvddsl +RARF 159 AL

o EES BNERAEE o9& 2ae 34
e Bolx g, <i7Mel A3 ffidke]
2ol tulsze] AA wlFan o) L&



<& 6> H(25)%F (26)2] #Ro 25t SHFE(w,)2 EBhHE

(WPL/Ex)

R -0.87045 0.28955 -0.14512 ~0.14096 ~1.56010
14 -1.12640 0.74129 -1.40143 -0.82055 -1.99969
24 ~0.06625 ~0.09219 0.37459 0.17067 -0.11437
34 0.26146 -0.30726 0.77429 0.40834 0.49035
12514 0.03483 -0.03619 0.08726 0.04716 0.06399
(WPL/E))

ISR 2.54171 -1.22335 1.48005 2.42644 2.27335
14¢ 0.77390 -0.32818 0.45484 1.00898 -0.63957
24 0.95823 -0.43412 0.46045 0.67072 1.32254
34 0.59579 -0.33054 0.40227 0.38296 1.44602
125448 0.05355 -0.03098 0.03775 0.03348 0.14671
(WPI/E7)

MR -0.17824 0.19839 -0.09647 -0.17772 -1.99968
14 ~0.37082 0.03988 0.36334 -0.71853 0.54482
24 0.02323 0.10081 -0.19818 0.10425 -1.18315
34 0.11744 0.07413 -0.26243 0.32188 -1.23570
12544 0.01480 0.00663 -0.02809 0.03818 -0.12511
(WPI,/Ey)

MR -0.18235 0.16358 -0.18554 -1.38557 1.57733
147 -0.20749 0.08578 -0.32893 0.07870 0.21566
24 -0.00035 0.08326 0.10369 -1.33982 1.21477
853401 0.00372 0.00806 0.02276 -0.16931 0.14722
(WFIs/ Es)

AR -0.56406 0.12341 -0.50957 0.77348 -0.31235
14 ~0.06721 ~0.11342 0.08591 0.81389 -0.10005
24 -0.45133 0.21352 ~0.53487 -0.03596 -0.19111
8531 -0.05538 0.02943 -0.06829 -0.02478 -0.02104
PO

ROCR -0.25621 0.15388 -0.18646 -0.51326 0.00737
14 -0.11624 0.10006 -0.15949 -0.31845 -0.01738
24 -0.02627 0.00446 0.00890 -0.02060 0.00851
PUS

AR 0.70702 -0.42464 0.51454 1.41636 -0.02033
148 0.68635 -0.59083 0.94172 1.88035 0.10264
24 ~0.14835 0.02520 0.05027 -0.11636 0.04805
GNPRys

WO -1.19751 0.71924 -0.87150 -2.39897 0.03443
14 -0.79617 0.68536 -1.09239 -2.18121 -0.11906
24 ~0.09866 0.01676 0.03343 -0.07738 0.03196

HAHA) K=, /=0X T=%2# H=%%, S=A7x=
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o] ofuil, 571 EFS] MEFRM Fo WF
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Eigdiel olrlol 53 F& Fo LAES
Z3tx Qled ol AT PEI o] EAH
g Fq377t oHok sl
2 g4 5B - mahRE A9E £
e, °lF 579 HIERLWES A== 7}
Ao} vl=7t Ao hdt RNkl e A
= 9% EidA =312 s

EAZ, RN A58 24, EEY
iR (F& EBS RAZH) ] 718 2+,
BAS LFHRS Fr8la A7hE2S LAFE
= wA st Frbsle ubd, BE, 28,
239 HEFLE & Fog Aty .
ol AFAE FE, oMot 537 AA ol
oA HA ¥ AZEZEY HERHES 4T
AR A AAL Zhe A, BmE, 28, ¥
T HERHS IFAY AR Zede
ko2 o] Aol AX =3 gl

opxjEto 2 ofxlel 53 ZFW AL HE
BiRes Jetile ZAde 2§57 dARAE
74—0]—%]- @51].2. H]ﬂz‘sﬂ il‘ﬂ’ o]./q o]- )‘]%lﬁ

FEY HABAIL FiE v %kE A
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o) FEREFRE Jdo2 B ZAssgx gl
T OPRRRY ASE #EY 4 miEe
A3E 2L Wik o ZA3AA Fz 8l
t, ey A & Ae ok A A
2 AdFAAGE A o] oFAlol 55wk E
MR Boh dubEgl 2§78 A RA S
Zretdt Aol A A RHEIAE 22 Aok
£ AHelth

1%%4

Rl

24

4, BREHEME Oish HBEFHR

<& DI E L FAAAE HEREY
2o Bhttez WA AH(E 293tz 9l
=8 & D2 ofAol sxaF Mol e AA
FA S wrdstm, E HE A7t 1F
7ol AAE g AHAE BAFa o
g, (& Do EfEE fxste de K
20 197 zEx <k DY AFE
(29), (30) =iz (32)7} o] &= AUk,

o] ¥ %o AFAE wind E o BWEMES
o] MZ FU3 FI3H3E Bolx gl EMH:
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9E AAE 33 doh olsted AL o] A%
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b AR de A e 27T AR R
A ook, &, <k e AHAE
oot 55 ZH7te] &I AEw FF
v 3 BAM 2 RARFMES] BFE -
MEHRE £9 H&sA4 =92 5 A H
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E D RK(25)9 FERO ofF BRHME (¢.)e BHE

#HE e A A9 o 239 A7 x =2 e
Bl E wiE iR BRIEME B

(WPI/Ex) .

LSV ES -1.91163 0.31429 -0.17509 -0.22345 -1.55891

14E -2.13515 0.74881 -1.41343 -0.84451 -2.00100

24 -1.07277 -0.09108 0.37680 0.16556 -0.11226

34E -0.73854 -0.30726 0.77429 0.40834 0.49035

12433 -0.96517 -0.03619 0.08726 0.04716 0.06399
(WPL/E)

HERCR 2.28709 -2.07043 1.29475 1.91638 2.28067

14 0.71982 -1.28163 0.38063 0.86083 -0.64766

24F 0.91793 -1.42727 0.47410 0.63911 1.33560

RE: 0.59579 -1.33054 0.40227 0.38296 1.44602

125514 0.05355 -1.03098 0.03775 0.03348 0.14671
(WPI;/Er)

SR -0.23721 0.23381 -1.13939 -0.29586 -1.99799

14 -0.38335 0.05066 -0.65385 -0.75285 0.54295

24 0.01390 0.10239 -1.19502 0.09693 -1.18012

3 0.11744 0.07413 -1.26243 0.32188 -1.23570

12573 0.01480 0.00663 -1.02809 0.03818 -0.12511
(WPLy/Ey)

R -0.21693 0.18435 -0.21071 -2.45485 1.57832

14 -0.21483 0.09210 -0.33901 -0.94143 0.21456

24 -0.00583 0.08419 0.10554 -2.34411 1.21654

8451 0.00372 0.00806 0.02276 -1.16931 0.14722
(WFIs/Es)

EE S ES -0.57973 0.13282 -0.52097 0.74208 -1.31190

14¢ -0.07054 -0.11055 0.08135 0.80477 -1.10055

24F -0.45381 0.21394 -0.53403 -0.03791 -1.19031

84571 -0.05538 0.02943 -0.06829 -0.02478 -1.02104

(M/P*)

MR 0.65841 1.20516 0.75140 0.31569 1.00982

14E 0.78705 1.18332 0.70782 0.41659 0.96816

24 0.87136 1.02185 1.04359 0.89910 1.04167

2o K=, J=0%, T=28, H=3%3%, S=A7}Z=.
A5, o AgEz gk ol ofstw | Ha 4] gRLAMREL 1.2% (05 A
HERIYES H FE2A FAGN2A & A Auk 5318)~0.9% (157 AAzD S FE

¥, AEZF BRI AN 1% FEYT YTE =2sfof st A2 Yehda gl

25



&R 8 HK(25)2 (26)2] #ERol ofEt HiLME (gl #EHKE

i) H A el 329 RAAE= e
it B L Rt E Rt
(WPL/Ex)

L e -1.99100 0.16901 ~0.26566 -0.26150 -1.68064
14 -2.16747 0.70022 ~1.44250 -0.86162 -2.04076
24F -1.11691 -0.14285 0.32393 0.12001 -0.16504
3 -0.76528 -0.33400 0.74755 0.38161 0.46361

1251 -0.96724 -0.03826 0.08518 0.04509 0.06192

(WPL/E)

MR 1.79633 -2.96872 0.73468 1.68107 1.52797
14F 0.51995 -1.58213 0.20088 0.75503 -0.89352
24 0.64496 -1.74739 0.14717 0.35744 1.00927
34E 0.43046 -1.49588 0.23694 0.21763 1.28069

1245381 0.04073 -1.04379 0.02493 0.02066 0.13389

(WPI;/Ex)

fLbes -0.35087 0.02575 -1.26911 -0.35035 -2.17232
14F- -0.42964 -0.01894 -0.69548 -0.77735 0.48600
24 -0.04932 0.02825 -1.27074 0.03170 -1.25571
34 0.07914 0.03584 -1.30073 0.28359 -1.27399

124711 0.01183 0.00366 -1.03106 0.03521 ~-0.12808

(WPLy/Ex)

P S -0.28359 0.06233 -0.28678 -2.48681 1.47608
14E - -0.24198 0.05128 -0.36342 -0.95580 0.18116
24 -0.04290 0.04071 0.06114 -2.38237 1.17222

845r 1 -0.01873 -0.01439 0.00030 -1.19177 0.12476

(WPLy/Es)

AR -0.60993 0.07753 -0.55545 0.72760 -1.35823
14 -0.08284 -0.12905 0.07028 0.79826 -1.11568
24F -0.47061 0.19424 -0.55415 -0.05524 -1.21040

84711 -0.06556 0.01926 -0.07847 -0.03496 -1.03122
PO

A 0.49414 0.90448 0.56393 0.23693 0.75788
148 0.43006 0.64659 0.38676 0.22763 0.52902
24 0.17783 0.20855 0.21298 0.18349 0.21259
PUS

MR -1.36275 -2.49441 -1.55523 -0.65341 -2.09010
14 -1.71929 -2.58493 -1.54621 -0.91002 -2.11491
24F 1.00490 1.17845 1.20352 1.03689 1.20130

GNPRys \

MR 2.30816 4.22492 2.63417 1.10671 3.54010
14¢ 2.94253 4.42406 2.64631 1.55749 3.61964
24F 0.66831 0.78373 0.80041 0.68959 0.79893

S A K=#E, J=A% T=%# H=3%, S=A/}Ez.
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B2 ofAo} Hrute]l I HW BERRIMA (X
7 1F7 FRRAGRE AT 24(X S
vlas] B o, EE 2uAEY oA BEE
Hi2R b8kl A ofXlet 558 & 1FoE
AAstals 1 Age 2o dubde A9
o wlal zZA RHEHA dede AL G

4

At B3l ofAlol 5SSl HP - WEMIE
7% Ae BE BdshA e glel, 2%

A BREEMERRES 2FEFEA A
o 93 Aot 2A RmEE FA= F2HA

%3 gk,

IV. obAlel SBEIe] HEagi

BFRARS FRIR

AF7A Y AFGEA ojshd olA]o} 53
o] BHFERRE HAI ofAlel NICSZHd =
BRI BR, ohrot NICS FolAe 233
ANMEEI A2 AAAL AL Astd A
27l WM BRE ek, RS
(EAE, 198NdAE BE - A4 - ZiE7e)
AR DA = BEY ZE = FEhRIT o
3, o]F F vEE B2F HAC dside A3
AHgl AR e glo] o371 Axte}
Axsta gich, 22 Yoo(1990) & ¥ -
2 - T HERBEESTTANA  HEHER
£ 534 E A 239 gEAd 2EE A=

Holw

16) Yoos<l A g
w47} Wk oluiel ARk f1#8K (capac-
ity variable)7} F7t5 3 1, FEsH #iE ®
S 298 o Zastz 7] dEel 97149
M EEREERRY A4 nads dE
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& 41> HK(26) @ERERS PDL BB

P* P° pus GNPR s
%R B A R B A & B 4 % # £ 3

MR | -0.00631 | -2.19106 | 0.00414 | 1.74093 | 0.00218 | 1.88132 | 0.01349 | 11.18845
W2 0 | 0.00053 | 0.41182 | -0.00240 | -1.27854 | -0.00232 | -0.58779 | -0.00114 | -0.29385

1] -0.00092 | -1.58513 | 0.00252 | 1.68588 | -0.00179 | -0.59539 | 0.00871 | 3.15764

2 | -0.00088 | -1.84981 | 0.00177 | 2.37241 | 0.00005 | 0.03123 | 0.00499 | 3.49414

3| -0.00083 | -2.11088 | 0.00116 | 2.17324 | 0.00127 | 2.34593 | 0.00218 | 3.11167

14E | -0.00210 0.00305 -0.00280 0.01475

4 { -0.00077 | -2.30966 | 0.00067 | 1.02473 | 0.00187 | 3.07889 | 0.00028 | 0.38375

5 | -0.00071 | -2.38621 | 0.00032 | 0.47525 | 0.00186 | 2.35313 | -0.00072 | -0.88627

6 | -0.00064 | -2.32948 | 0.00010 | 0.20621 | 0.00124 | 2.05047 | -0.00081 | -1.37366

7 | -0.00057 | -2.18396 - — —

24 | -0.00269 0.00109 0.00497 -0.00125

8 | -0.00049 | -2.00542

9 | -0.00040 | -1.82966

10 | -0.00031 | -1.67188

11| 0.00021 | -1.53568

3% | -0.00142

12 | -0.00011 | -1.41976
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<HfiR 1> PDL&I#ITS R(25)2 HERHR
BRI A A (wy) | BAS A (w) |E8 SAE (wr) |39 5B (wr) A7EE29] G753 (ws)

wE 0.42732 -0.42515 0.21589 0.60854 -0.82659
B EEME) | 7.35273 (0.00000) [-2.41825 (0.02063)| 2.33757 (0.02493)| 7.95641 (0.00000) - (=)
(WPI/Ey) | 0.02533 -0.08677 -0.11322 0.17365 0.00101
223 (EEM) | 0.59594 (0.44013)| 0.76444 (0.38194) | 4.71618 (0.02988) |16.17719 (0.00000) - =)
(WPL/E;) | 0.14748 -0.47032 0.21890 0.02972 0.07423
223 CEEHE) 124.00622 (0.00000)|26.67932 (0.00000)|20.94315 (0.00000)| 0.56278 (0.45314) - (=)
(WPI;/E;) | 0.11488 -0.10400 -0.13473 0.16381 -0.03996
227 (EEE) | 6.95695 (0.00835)| 0.62307 (0.42991)| 3.78940 (0.05158)| 8.16764 (0.00426) - (=)
(WPI./Ey) |-0.18548 0.51359 0.05520 -0.37223 -0.03530
22 EER) [13.92759 (0.00019) |11.66954 (0.00064) | 0.48843 (0.48463)|32.38736 (0.00000) - (=)
(WPIs/Es) |-0.14347 0.26389 0.00372 -0.07148 -0.05777
223 CERME) (28.32553 (0.00000) [10.47121 (0.00121) | 0.00755 (0.93078) | 4.05935 (0.04393) - (=)
(M/P*) -0.02920 0.10834 -0.03884 -0.04394 0.00364
22 (EEM) 28.15944 (0.00000) |42.88697 (0.00000) {18.93320 (0.00000) |38.25287 (0.00000) - (=)
D, -0.00058 0.01392 -0.00064 -0.01271 0.00001
B EE)  [-0.67200 (0.50576) | 5.28833 (0.00001) |-0.46249 (0.64644)|-0.09585 (0.00000) - (=)
D, 0.00413 0.00786 0.00223 -0.01396 -0.00026
13 CEEM) | 4.75182 (0.00003) | 2.99045 (0.00493) | 1.61378 (0.11507)|-12.2031 (0.00000) - (=)
D, 0.01038 -0.02335 0.01016 0.00305 ~0.00024
B EEME)  |11.81156 (0.00000) |-8.77827 (0.00000) | 7.27074 (0.00000)| 2.63402 (0.01225) - (=)
Dis_ss 0.00192 -0.00188 -0.00022 0.00497 -0.00479
3 EEM) | 1.18832 (0.24228) |-0.38380 (0.70333) |-0.08399 (0.93352)| 2.33208 {0.02525) - (=)
R? 0.92567 0.90726 0.90038 0.91800 -

D-W 1.46131 1.83389 1.51313 1.87384 -

SEE 0.00397 0.00917 0.00541 0.00425 -

H: 4R ) K=%E, J=804%, T=%#, H=%%, S=47z=

41



8620070 69200°0 |[9€900°6 |8EV00"0 |00000°0 [¥ESSO OV ! LTTTO0 |00000 0 |G858F ¥V | 0VGZ0"0-)05000 0 |SPEET CT | L8E00 0 i
6892070 006700 Lev60°0 GE90T " 0- 619€0°0 £
4650070 7¥100°0 [00SST 0T [ST800°0 |00000°0 |¥969L 8E|EZ6T0°0 | 0000070 |62100° GV |¥¥6E0 0- EPO00°0 |€L9LE ST |¥8I00°0 11
290070 2900070 [0ZFTL TL|[0ETT0"0 |00000°0 |006€8°9E|61¥Z0°0 |00000°0 |8T68E GV |TTIG0 0-|8E000°0 #2029 CT| 1680070 01
Lv100°0 6100070 |8ELB8"ET [28ETO"0 0000070 |T99T8°EE|S0920°0 00000 0 |9L6GE GV | €VLGO 0-|GE000°0 |80T08"CT 8001070 6
8720070 0000070 |628¥6°9T |€LG10°0 |00000°0 |92E68°8Z|08¥20°0 |00000°0 |LEELT ¥V |8EBG0 0~ 9800070 |CELEL CT |9E0TO 0 8
6151070 €9690°0 [(AZANY) €861 70~ 62920°0 e
6L900°0 00000°0 [2€0E0°TZ {20LT0"0 [00000°0 |9¥€E8 02 970200 |00000 0 |TTOZO OF |L6€S0 0-|G5000°0 |VILE6 TT (760070 L
8260070 0000070 |SL086°¥Z |69LTI0°0 |¥EZ0OO 0 19029276 |TOETO 0 00000 0 |829TS 62| 05y¥0 0-|22200°0 |8065€°6 |€C800°0 9
90€00°0 00000°0 |€9602" ¥ |VLLT0°0 |L92LS°0 |¥E8IE 0 |9¥200°0 |S¥000°0 |9620€ 2T | L0620 0-|T8EC0"0 |80¥0S ¥ | 1850070 S
0T000°0 0000070 |6TLLT°9T|LTLT0°0 |88620°0 |8T9TL ¥ |0ZTT0°0-|¥6I8E 0 |PPF9L 0 |8S800°0-|ETOVY 0 |¥656S 0 |0S200 0 4
S0¥¥0°0- 7906070 LEEYS 0- 1822870 €01v0°0- b1
09€00°0- 1870070 |0S056°L |66ST0°0 | 0000070 |S¥699 9T |S6L20 0-|STS8T 0 |66GSL T |LZLT0°0 [0L869°0 |8T9ST'0 |0LT00"0- ¢
§0800°0- 6T990°0 |T094E°€ |8TFTO'0 (0000070 |EVLTE 92 |T8LF0 0-|82900°0 |T1€89% L |8¥8Y0°0 |LLGVE 0 |61LYE'T | 189007 0- 4
y2€10°0- 66€52°0 |SETOE'T |9LTTO°0 0000070 |8E0¥E EE |LL0L0°0~|€EE000°0 |8YT68 2T 90680 0 |26TOT 0 |61GL9°¢ |182T0°0- 1
L1610°0- 9671670 [647C¥°0 |TL800°0 [00000°0 {28886 SE €860 0- (00000 0 |TT80 LT |00L2T°0 }9€ZS0°0 [2EPIL™E |TL6TO 0~ 0 4
1010070 00000°0 [6TLLT 9T |S9ELT 0 |88620°0 |8I9TL ¥ |CCEIT 0~ |¥6IBE'0 (¥PP9L"0 |LL980°0-|ETO¥P 0 (V656570 |€ESCO°0 ATk
(a1 /1)
W WEY | BX | m oW | WEy | 84§ W | MRy | X |(m o | wRy | X | B W
S e EEAE FHY o2 E FHY ol HHY Y H SEH ol

BRFELY CHEHIB 5(2DE [GhvloLiklg 1ad <I-1 FEHD

42



3250070 0998%°0 |92¥87°0 |60100°0- STL00°0 msg.ojomoz.i 9L8T0"0-]S6950°0 |L92GE ¥ |8¥200°0 21
L0180°0 GT800°0-|ST000°0 |8¥TO¥ ¥ |279L0°0 7L6V10- 8€0£0°0 47
76000 LY8TIS 0 |P69TF 0 |28100°0-|2T000°0 [€9898 ¥T|ZIET0°0 |00000 0 [E90SE ST |8ESZ0 0~ L6920 0 |6SC68 ¥ |¥LP00°0 T
98210°0 966650 |8266£°0 [02200°0-|00000°0 |8E7EF ST |06410°0 [00000°0 |€28T 9T [S87€0"0-|86L10°0 |0286S°S |82900 0 01
8Z¥10°0 9%519°0 |0€252°0 |€2200°0- 00000 0 |6282T 9T |6¥120°0 (0000070 |¥¥921 21]91270 0-|0S0TO 0 |SF8¥S 9 |29800 0 6
60S10°0 6€269°0 |TS9ST 0 |06100°0-|00000°0 |¥2286°9T|06520°0 |00000°0 |¥298 8T |€ELPO 0-|T0S00 0 [LIVL8 L |F20TO"0 8
099700 €1200°0 16660°0 £0861°0- 682500 ¢
18%10°0 2250870 |60290°0 |22100°0~[00000°0 |¥21S0 8T [21520°0 0000070 |LTLT0°0Z|SE0S0 0~ |SLTO0 0 |80008°6 |S9TTO 0 L
ZVET0 0 ¥$896°0 [9ST00°0 |6T000°0- 0000070 [TTTGE 61 |STSZ0°0 |00000°0 |29L11°2Z| 22150 0-|98000 0 |[96L1L 2T |¥8210°0 9
€6010°0 8078470 |80540°0 [02100°0 |00000°0 |SLP09°0Z|66£20°0 |00000°0 |6TLED VT |¥6670 0-|00000°0 |S9292° LT |Z8ET0 0 g
¥£200°0 PIESY 0 |8239S°0 |¥6200°0 |00000°0 |SIEP6 0Z|S9TZ0°0 |00000°0 |ZE6L9°9Z|TS9¥0 0- (0000070 |22900°¥Z|6SFI0 0 14
18820 0- 729€0°0 Z76£0°0 08801 " 0- €L190°0 E!
§9200° 0 L809T°0 [92046°T |€0S00°0 [00000°0 |¥E¥2S LT |2TSTO 0 |00000°0 [0S289°¥2 |¥6070 0-|00000°0 {T0S68 0€|FISTO 0 €
¥1€00°0- LZ9%0°0 |¥8IL6°€ [8PL00°0 |OTE00°0 |¥9LPL™8 |OFET0 0 |ZT000°0 {66928 ¥T|T28£0°0-[00000°0 {9E€L9¥ 62 |8¥ST0 0 Z
70010 °0- 2982070 |STO6L°F |820T0°0 [0Z98T°0 |T¥AvL T |0SL00°0 |290€0°0 |80FL9°% |PEEZ0 0-{00000°0 |86021 6T [09GT0°0 1
70810 0- ISPE0°0 [SP697' 7 [EVETO'0 |TT8S6°0 194200°0 |0F000°0 |GGREY 0 |20009°0 {TETTO 0~|ICTO0°0 |¥662S 0T |1SST0°0 0 Z&i
£TVL0°0 VISSH 0 8429670 (2262070 (0000070 |STEV6 02 |068T2 0 |00000°0 |2€629°92|T€0LY 0- 0000070 |22900° ¥2 |8¥LYT 0 FROm
‘ (1 /1dMm)
% % WEE | X | M oW | el | X M oW | HER | RN | m W wNeEy | px % %
FHT FEE{R #HY &% wHY RE U ¥H EATAN G Tk

Tk B<I-1 5D

43



00500 0- GZ2€00°0 |¥S€99°8 {T1SG00°0 757000~ [67L¥6°0 |¥EF00°0 |82000°0 |29800°0 |99006°9 |¥LE0O 0 a1
L1L¥0"0- €9850°0 [GL¥¥0°0 [L6120°V [92870°0- 91€00°0- L66€0°0 +¢
G8800°0- G8200°0 |98T06°8 |0TOTO0 |26TF0 0 [6E8ST ¥ |ZEB00°0-|T¥8L6°0 [€L000°0 |T2000°0 |99200°0 |SOCIT L 9890070 11
LST10°0- 9%200°0 |T60LT°6 [9L€T0°0 |G6860°0 |66292°% |€ETTO 0-|L2€86°0 |F¥000 0 |22000°0- 6990070 [LLESE L |9E600°0 01
SIET0°0- 60200°0 |02L9%°6 |6V9T0°0 |P6SE0 0 [OTOOV ¥ |LSETO"0-|S6¥€6°0 [99900°0 |TOTO0 0-|9LG00°0 |L2529°L |¥el10°0 6
6S€10°0- LLTO0°0 |€0ELL'6 {628T0°0 |80€E0°0 |9¥T¥PS ¥ |SOSTO 0-|90€L8°0 |€SG20°0 |STZ00°0-|06¥00 0 |19ST6°L |052T0°0 8
965€0°0- LSel0°0 1,660 0- S1220°0- 9205070 E174
68210°0- PST00°0 |TFPE0°0T|9T6T0°0 |¥80E0°0 |L8T99 ¥ |LLSTO 0-|Z0E6L°0 |G8890°0 |G9€00°0-|5cv00°0 (2BSBT'8 |SIETO'0 L
SOTT0°0- LFT00°0 |9960T 0T [0T6T0°0 |¥20€0°0 |T¥S69 % |2LSTO 0-|T2069°0 [988ST'0 |0S500°0-|T6E00°0 (9592€°8 |LIETO°0 9
108000~ L8T00°0 {22€L9°6 |TI8T0°0 |80¥E0°0 |T806% % |06VT10 0-|8EV9S 0 |6TCES 0 |2LLO0"0-|6FP00°0 [LLPLO'8 |85CTI0°0 G
66€00°0- 9z%00°0 |¥929T°8 [029T0°0 |8SIS0°0 |0¥68L°C |€EETO 0-|T1662%°0 |L0EZY 0 |6Z0TO"0-|GEBO0 0 (S6956°9 |9ETI0'0 14
L18%0°0 60.20°0 12220°0- L6€20°0- 1602070 1
IE€T00°0 6212070 |2T1E0€°S |9S€T0°0 {S69TT°0 |ILLS7°C |860T0°0-|LLIZE 0 [€LT86°0 |TGETO 0-{990€0°0 |L0CL9"V |€F600°0 €
1220070 TE0PT'0 |TSPLIZ |6G600°0 [86STE°0 |0GS00°T |28L00°0-[€2692°0 |0TI8IZ T |6%9T0°0-|9T2GT 0 |¥#¥0S0°C |2000°0 4
¥¢S10°0 669€5°0 |GTT8S 0 [68700°0 |92629°0 |¥6¥LI"0 |00%00 0-|65892°0 [S6€CC T |€1020°0-|¥6S0S°0 (9¥¢¥y 0 | 007000 1
26€20°0 TITP6°0 |9¥500°0 |¥L000°0-|28256°0 |08200°0 |¥9000°0 |06¥62 0 |2TL60°T |€1¥20°0-|95296°0 |S9T00°0 |TE000 O 0 &
966€0°0- 9z700°0 |79291°8 |T8E9T"0 [8STS0°0 |0¥68L°€ |SLYET 0-|1662F 0 |L0€Z9 0 |00¥OT 0-|GE800°0 |S6956°9 |88VYIL0 R
CF /1 dM)
% % WEY | BX | W OW | RES | BX | M W | WEF | X | @ ¥ | WEY | &X | W W
wHY FEELR sHY &% w=HY [EE wHL ¥H wHY E
ik B<-1 EHD

44



800200~ 00000°0 |8E0Z1°GZ|80020°0-|E06TE 0 |€6266°0 {28¥00°0 [¥E060°0 [9€898°2 |09ST0°0 |SITYT 0 |TIG¥ST "¢ |L¥¥00°0- 8
1052070 69261 °0- ¥50%0°0 0028170 96650 0- E74
2990070 00000°0 |€TL55°92 |¥LSE0°0-|06T2E 0 |TGI86 0 |0€800°0 [L0€90°0 |98¥S¥ € [€9620°0 |29¥60°0 [€0V6L°C [T8800°0- L
Lv200°0 00000°0 |2¥8FE 82 {969¥0 0-|06L2¢°0 |81LS6°0 |2V0TO'0 [06LE0°0 |LV60E'V [60270°0 |21250°0 |¥6TLL € |COETO 0- 9
899000 000000 [0490S°0¢|92.650°0~|T20¥€°0 |9.L06°0 |0ZTT0°0 |88LTI0°0 |6SL09°G 18625070 |18020°0 |862¥€'S |01LI0°0- g
¥2v00°0 00000°0 |6€60L°2€|2T950 0~ |€869€°0 |GTY08°0 [€90T0"0 |GLG00°0 |8LLZ9°L |0€290°0 |LLV0O0°O |¥6€96°L |¥0120°0- i
€20¥0°0- 9G66T"0- £8600°0 660T€"0 ¥0121°0 £
91000°0 0000070 |STV6Z°€E {90750 0~ 8FIFY 0 |¥¥26S°0 |12800°0 |¥PTT00°0 |286LS°0T|S00L0°0 |8¥000°0 |S8¥61°CT|98¥C0"0- €
949500 0- 00000°0 [80T6F 22 |LSLYO 0~ |PP6T9°0 |999%2°0 |¥¥S00°0 (9200070 |T929¢ €T |€G9L0°0 |00000°0 |¥90SGT LT |S5G820 0 4
262100~ 92000°0 |6ZITE €T |¥9960°0~-|GLG¥6°0 |€9¥00°0 |€8000°0 |9¥000°0 |8ST9Z 2T |{¥8080°0 [00000°0 |92869 LT |0TZE0"0- 1
461200~ 88010 |LL629°C |62120°0-|285¥L 0 |80G0T 0 |¥TS00 0-|¥PS00°0 |¥¥92.°L [88€80°0 [LE000°0 [88L89°2T|EGGE0"0- 0 &
0€G€0°0- 00000°0 |9€L8E 2E |ETTLE 0-|EIV8F O |E€¥88Y 0 |0ZSG0°0 |¥#9000°0 |¥S699 TT 6SETS 0 (6100070 |6GL26°ET|8PG8T 0~ HIR
(/" 1dM )
" ¥ REY | BY | F W | BHEY | pX | M YW WHRER | BY | @ ¥ | BEY ) BX | ¥ %
wHY BEER #=HY &% w=HY RE wHY ¥y H wHY ok

Ll [s<1-1 28D

45



L¥900° 0~ GL000°0 |P9TLE"TT |L¥900°0-|€6200°0 |LL8V0°L |ST900°0-|00000°0 [EGIET L2 |66220°0 |00000°0 |6SS00°8E|66800 0- 8
99.10°0- 66£50°0- 8E6€0°0- TvE610 L€280°0- 74
99200°0- ¥8000°0 |€6TVT TT|2ITT0"0-|9TETO0 |2LLPT 9 |L6600°0- 0000070 |6STOL 92 |SG6€0°0 [00000°0 |8LVED 6E|T8STO 0~ L
88€00°0- 80T00°0 [6€069 0T [E6ETO 0-(€0920°0 [LO¥S6 ¥ |SPTT0 0-[00000°0 |LETLL GT|0L6¥0°0 |00000°0 |02926 6€|S¥0Z0°0- 9
20500°0- VLT00°0 |89018°6 |06¥T0°0-|¥¥S90°0 |LBEGE E |BSOTO 0-|00000°0 |9€6G8°€Z[CVESO 0 |00000°0 |OT6ST OF|16220°0- S
01900°0- GEV00'0 |60CET"8 |GOVTO 0~ |PSVIZ O |€SOVS T |8EL00°0-|00000°0 |T0L90 02 |€L0S0°0 |00000°0 |S6¥0% 8E|02€EZ0 0- i4
€9€€0°0- T0TT0°0- 926%0°0 0G62v0°0 112500~ el
6020070~ 2612070 |6¥2G2°G |9€TT00-1228SL°0 |SGL¥60°0 |¥8T00 0-|92000°0 |€88ZE ET|T9TFO'0 |00000°0 |ST.86 1€ |TIETZO 0- €
¢0800°0- GBLBT'0 |PPPEL'T [¥8900°0-|609€E°0 [TESZ6°0 7090070 [TT620°0 [ETT9L°¥ |20920°0 |00000°0 |GSLG0°61|¥cL1I0"0- 14
L8800 0- 91G€6°0 [29900°0 |6¥000°0-{09920°0 |¥¥9T6°¥ |S2ITO°0 [2989L°0 |T19980°0 |0T¥OO'0 |9TLIO'0 |SE089°SG |660T0°0- T
G9600°0- ¥I92€°0 |ST¥96°0 (690070 |T€200°0 |26982°6 |18820°0 [9€LLT'0 |8S6T8'T |8¢HT0 0-|S9€S99°0 (60L8T°0 |LS200 0~ 0 &k
LLLS0°0- €6EV0°0 | G650V |8PTL0°0-{8L0E6°0 |GSLO00 [2LE00°0 |TGT00°0 |TTLY 0T |68€92°0 |00000°0 |€SScE 8¢S |LYEVI 0~ R
Cq/5[dm)
% % HEE | X g W | R | B MW WEY | L | m oW | REY | &Y | MW
wHE EFELR wHY &% FHY RE =5 YH wHY (eE

Sl B<1-1 R

46



£€6600°0 GR020°0 £8900°0- 60820 0- £G¥00°0 k174
28200°0 0000070 |2¥8%E"82[00900°0 (22T199°0 |PPI6T°0 |TI0TO0 0-|L12P0°0 |0¥P82T ¥ |96800°0-|T129G2°0 |TT1682°T |S9100°0 9
$G£00°0 00000°0 [0290G°0€ | 12800 0 [89¥EC 0 |0SS8E 0 [T12200°0-|E€T060°0 |902.8°2 [0STI0 0-|T12Z8E°0 |6SE€9L°0 [96100°0 S
29€00°0 0000070 [6€60L°2E 7990070 |LS8€€°0 |€8ST6°0 [09200°0-]2998C 0 [ZVSET'T |€9400°0-{€¥869°0 |ZTOST 0 |26000°0 4
68600 0- 6,790 0- T02¢0°0- €79€T°0 ¥.€€0°0- +1
1.200°0 0000070 |SGTP62°€E|62100°0 [S6080°0 |¥PLGP0°€ |LTG00 0~ |€98€9°0 |¥S02Z 0 |S9200°0 [8E6CF° 0 |6¥PC9°0 |L¥T00 0- €
€9000°0 00000°0 [80T6% L2 |S8L00°0-{00000°0 |6¥¥S6° LT |¥6900 0- 1000000 {92085 8E |SE6TO'0 [00000°0 |687£9 G2 |T12S00 0~ 4
06200 0- 92000°0 |62TTE ST |2L020°0-|€8200°0 |[8I¥16°8 |B8RR00 0-00000°0 |[PLIBI 9SG |GHZF0 0 [00000°0 |¥S282 0€ |0£0TH 0- T
G900 0- 88VOT"0 |L2629°2 [LPLE0°0-|T260T 0 |29G9G°2 |20TT0 0-{00000°0 |TIZITZ 0E{86TL0 0 |TITO00"0 |806S6 ¥ |¥.9T0 0~ 0 Z&d
79€00°0 00000°0 {28252 8¢ | 76570 0-{00000°0 [02EE6° 8T |¥88CO 0-|00000°0 |26988 2% | ¥£80T 0 |00000 0 |¥¥6ST 8202620 0- YR
, Cudl /)
W oW WEY | BX | F oW | BEY | eX | @ oW | ey | X | W oW | wey | B | m oW
wHY EEELR wHY 2E FHY T FHY EYH ST (ol

Sl [5<I-1 28D

47



B 2-1> K (25)2 RO ofF HHE(w))o| BMAFRENME

el A Ao ) E Yz 2l
i A G A A di A R
(WPIL/Ex)

A 5 -(.94636 0.33514 -0.20036 -0.29302 -1.55791
14 -1.15680 0.76745 -1.44314 -0.90383 -2.00424
24 -0.08585 -0.08886~ 0.38123 0.15530 -0.10803
RS 0.26146 -0.30726 0.77429 0.40834 0.49035

1247 #4 0.03483 -0.03619 0.08726 0.04716 0.06399

(WPL/E)

MR 2.07235 -0.94145 1.13847 1.48619 2.28684
14 0.58595 -0.16639 0.19695 0.49406 -0.66768
24F 0.83706 ~0.41354 0.50150 0.57568 1.36179
34 0.59579 -0.33054 0.40227 0.38296 1.44602

129784 0.05355 -0.03098 0.03775 0.03348 0.14671

(WPL/Ey)

MR -0.28695 0.26368 -0.17559 -0.39549 -1.99656
14 -0.41435 0.07735 0.30361 -0.83779 0.53831
24 -0.00483 0.10557 -0.18867 0.08224 -1.17406
34 0.11744 0.07413 -0.26243 0.32188 -1.23570

12538 0.01480 0.00663 -0.02809 0.03818 -0.12511

(WPL/Ex)

MR -0.24610 0.20187 -0.23194 -1.51329 1.57916
14 -0.23301 0.10775 -0.36396 0.00876 0.21184
24F -0.01681 0.08605 0.10926 -1.35273 1.22010

857 1H 0.00372 0.00806 0.02276 -0.16931 0.14722

(WPLy/Es)

W R -0.59294 0.14076 -0.53059 0.71560 -0.31152
14 -0.07878 -0.10346 0.07004 0.78220 -0.10178
24F ~-0.45879 0.21478 ~-0.53234 -0.04181 -0.18870

845744 -0.05538 0.02943 ~-0.06829 -0.02478 -0.02104

H:AA) K=8H, J=8X, T=5%, H=%%F, S=A47/tE=.
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Kk 2-2> K (25)9 #ERol| 2Aft KRHME(0:) o BATREHNM

B HAx 9 28 39 A7tE 29
Uil ih Wivima BRoE Lty WiE
(WPI/Ex)

R -1.84469 0.43681 -0.09869 -0.19135 -1.45625
14 -2.05513 0.86912 -1.34147 -0.80216 -1.90257
24F -0.98418 0.01281 0.48290 0.25697 -0.00636
34 -0.63688 -0.20560 0.87596 0.51001 0.59202

12473 -0.86351 0.06548 0.18892 0.14883 0.16566

(WPL/E)

HERR 2.70100 -1.31280 1.76712 2.11484 2.91549
14 1.21459 -0.53774 0.82560 1.12271 -0.03903
24% 1.46571 -0.78489 1.13015 1.20433 1.99044
34F 1.22444 -0.70190 1.03092 " 1.01161 2.07467

125788 0.68220 -0.40233 0.66639 0.66213 0.77535

(WPIr/Er)

HAR R -0.14134 0.40928 -1.02998 -0.24989 -1.85095
147 ~0.26875 0.22295 -0.55079 -0.69219 0.68391
24F 0.14077 0.25117 -1.04307 0.22784 -1.02846
34 0.26304 0.21973 -1.11683 0.46748 -1.09010

125781 0.16040 0.15223 -0.88249 0.18378 0.02049

P ES -0.16071 0.28725 -0.14655 -2.42790 1.66455
14 -0.14763 0.19314 -0.27857 -0.90586 0.29723
24F 0.06858 0.17144 0.19465 -2.26734 1.30549

8453 # 0.08911 0.09345 0.10814 -1.08392 0.23261

(WPIs/Es)

MR -0.55425 0.17945 -0.49190 0.75430 -1.27283
14F -0.04008 -0.06477 0.10874 0.82089 -1.06309
24 -0.42010 0.25348 -0.49365 -0.00312 ~1.15000

8451 -0.01669 0.06813 -0.02960 0.01391 -0.98235

B K=%HE, J=HF,

=8, H=%3%, S=A7x=,

iR 3> R (26)2 #HRoff o[t ofAlof RE

HE HHMES BERENN

il B A S

B/ B
P* -1.0199 -0.0191
P 0.0041 0.0115
PYs -2.0682 1.3921
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kel AU A &8 grie wge] 73}
A A =2 et

FEZE Aol A e FeardEkiE el dise
27 BN EEAN f¥ES dd99 2"
GRS F28 94
ou ¥ FL2 I 2
Baey @ =3 R E Jehe ¥

g A

x
E o T
=
A&

rﬂ-h

d Zo
T3l

2
-
N

o}zl %%1ﬁ$ﬂﬂ,\'F°¥]*1 HEERRE Hods
aste WHBIK TN AEES BKRiLsHA
U e dA g Al 28FHE B
€ foMedohs RES vl dgle] welsdl
7] wfFoley,

A KL EEREBRRAA LA E Bl
) JERs el B AAAL A7 4B
24, ddxez fAHE ¥ FS 1Y
Ao EEEKHERE 28 KEER At
A3k AERECE ofe &+ deE AAR §
of AAE F5FHE HEMEZFE o] &4
EEREE Bdste FRHREBILSE s B
Ble] BGEZe B3I BRI WETE o183t
of MRSREEME FdA HMH JeEE
e HeEstaar Ik, o127 FIRBEL A

AAAN A fAd 2dd ARG AT FA 7
= Harvardk® Caves T, BJEEER xF,
= NIESR®] Mayes 2HAtsh 54 =& Eg}-r’:l
T FIATIAE A=Y, FAl0l4
A3 gzd FA AANGL 2AEAT AHE
Az ZL& AE ¥
1) HATRIE Ml A AR Bokibet —edirimel
Ade 27=e BAS BMbe FEE AL
e ¥ dedMEe B FAelth ole =
FiE(duality) ol #3F EERe] wa@ whs} 2o}
Nadiri(1982) & #= & A,

52

ds TAAEE HE&EHe AFd Nd, olE
#eE s RHEEIRS Bl 2 BES BRE,
g2 WEHE T AAE s & A
o]7} el olEE FALE EF ANG
OB REthel HEERRE At
ot

A @AY =98 A A AE
BERBAGRS) WA R BERy REstkel A AL
FolalAle g Qe o] s o
AR A 2483 e HEtEs
PR, ARkt BT, BE
Ay, X-dElE, BRe Mttt §2= 7
T3t EEHES FAE AARz Ay
el oJ7lell A HeEstAl sz Bifighy Rk
e A7 = gt

AERHE AT EEERES ALY
Ho 9 e EHES el EE
fReA Aodo, zev SARS EHE

=l

# AR HEHEE ol &3t FHEEEN
oz mEMNTZE AERRE FHT S
$ IEH B9 % (residuals) & A4 e
e 9add A, FAe B
st 1 ES kel AS ke

Hamn) e Sl ohs Aeldh

WErEN22E o9 2|Ee] ARl
23t ¥ & THBEA KEE
ET A REER B A 2+ 73
AMME B BEE e FF5HE] A4
e v FAlstedoF & Zlolth, HFAERER
8k (frontier production function) 3t REHG
o] Ao3te KBS KER M 2
e Aeolch, & DS el AT EEHH
IR ¥ A RE B B (average production func-
tion) ol ™ PEAEEKEL ol B AR

e}
7

o
Lo



ol s 33k WAL ERE

A
T

A £

AP Hiflrh) FEkE (technical ineffi-

ciency) ol 3 REENC 2 FREERES} T

RIS il s 2sles AMdeld o]
A3 HFHH B Farrell(1957) ol F 4

o] ek, BT IERER

6.}

© Rt Aol
HWAH 2ASHA AP Yore #

el 2ol el R olsrt F 88}

®FE F2

T8 =99 A deiA

Farrell(1957) 2 #4i69 JecEEtt HRIER

41k (price inefficiency) o F7}x A3
3t
FHEHEAS )
A= e

_'IZL
AT, BAEFAES EEEHe
FoAE W EHAA A
2A 7 REERS WRAE

2)

3)

4)

5)

BRI ﬂi%@%’k"ﬂ sl Zste el WMALEE
gt Aoy AR FddAE A4 fKEF
g AH&sle R (frontier) & #ES ol
e FE@m Aolst EAg, old FAME
Forsund et al, (1980) ¥ Schmidt (1985-86) <]
TA o] =2e B2g A,
BErEdEsEe] EBigol AEEEY HEi
(input price) & A& g},
B wdttd o9& 2719 A7 A
Carlsson(1972)) & 1213 SEEfEEe] E71538
ox FAY o SRR BRAEERE 2
Aigner et al. (1977)3 Meeusen and van den
Broeck (1977) 59 d+& $-4% Schmidt and
Lovell (1979, 1980)& AEjsigiel 2 gk ol
B (duality) & 2# st HHES/METTE 1R
A HER EREERe] TAAEHE A+ BH
BME7E ol FAR A eketA] FrbA S JERiastE
o] BF FAAHE ASE FEId T4
£9 ﬁ%@ﬂﬁ BREHRHETE 57149 R
BEs &4 £ QleE Holw st
Schwartzman(1973) 2] Ao g HHe A
Leibenstein (1973) 2 X -%#&1& Farrell (1957)
o) Ak stk At T o9k 2e
Z7)19] %2 Carlsson(1972), Forsund et al.
(1980), Siegfried and Wheeler (1981), Schmidt
(1985-86) 5% AXWA X-IEuEBfHES BBk
ReAtEE Beny et MEE 25 233
YR gAgte 2l dasa gl

'._'

53

& FEERS HELZ vr #ol EXRH
o] Bl EA89 18
we Y ERIMEEE] S/ dbde
B At Fo1Al AR 2N Ho
o] EHEE Aarstx] 2F A 5d 243
o Foll Aol MR EFkE 9E st
Aoz 1 M-S wAlse Aok (ke
Tl Hfhy SR RN o
Fd AAF =9 FS340),
A WRANAM HEEst AL st MRAERE
AW A A HEN) EEES A
TEEEREY SRR T2
A= 7] el A s P EEEEE Reve B
E BNE w£d 483 % (random
error) ¥ ZHAslel 7] Wil A3z
g Zolnh, webA & EE¥Eel SRR
Bofery BeprES SR 25 A4
e ¥ 52 L ddA #d"EE EE
Fikelw, BAEERECT et = MBS
g4 ex Eale ¥ FL LHS Bfe
2 IRl AY HAREREND bl H
ch(uhebA] Kk IS A,B,C & Awgto] R
AEEE R X 7ol Be Ce HWRE
FEREE TlslE 322 342 Aeldh),
BREERBE TEsie #5350 HK
AR L BfifS 2 s A
of g HFiry fEEIE dE A5 FoiA
#atte 2 FrbA FERENS EElste A
o ol FAgleldy, ol HAF =
IFEANA AL Aot A7l A Fag
AL ERIEREET By JeadEtkel A
ol HEREMY  JEX&1ES  Leibenstein(1966) 9
X-FE%kds 1k (X-inefficiency) ol &l 23ttt A
o, F HRAEKMHE TMsl= A%

FUsha

rr

A

e

o

lo,

=N
~

o

3
il



& THe 25 X-IEEFEmel o,

A JER A ME (production inefficiency) o] 3+
% F JE a8tk (cost inefficiency) & E <L A 5
= M4z BpEEERY 7EE RAT
BMEHAMRE & o 2 BfEBelA Al

6) Siegfried and Wheeler(1981) = Schmidt and
Lovell(1979)& 1-&8HA “ofd {pFEo] AN
HEEER olste HolA AAzGH Hfffe=z
IRl s B BREEERES el vk A4
gobd EREmEel el o2 K
o2 FERelZivt Sd BIREEREBEES
FEAAdE L3 f27ld, Schmidt and
Lovell® L& 35IAXY mifdfEfhezA ZEL
¥o] TR HEERS HNGEF2E st B4
EERY fMtEds RS g Fosgt
o},

BE A Folo} FEEAE (1988, p. HANAY =
2|7ke] spelHel f-Frh,

Bigk I ol A1 9b o] 1RREKS AmEEEst o=t
Mo BFEe FEHE7L 2Aste UFE RET
HERMERY ASdE Mk 19 BHY A7 X
A ES o) F AT B MAFEHL olFA X
e Add & k. & B i dkfEel
#MEgY ASddE AdA L] ojFiATE
A BitE7) BoEBUE (optimal scale) o)) B] 81
aAY 27 dFol EEBRMNE EAEME A&
HA g Aol

Tt e WA 1
Mdel gk BEN fold AEHAY HEeld
714 okrlE e FiaIERANS HRdE BAL
o] #Eaelth, welAd A3 Leibenstein (1966)
To Al ol FHEAM HIBHEEIT AN
o) wAE o] Fuigle dATdae] H7|
ulgdald ol A WK olFd ALE dF9 F
A7t 2 Ao, ot &k RmRANME EEFHE
g =93 ddA a¥s} THE 9433
2 sdstoh, A e KEEN HRAMNE F
¥ (T8 & iRz 3ta o,

Schmidt and Lovell (1979, 1980), Forsund et al,
(1980), Schmidt(1985-86) 52 A& XA €
wIepasttolat Ao MIE BaFEETE
g3 AR i,

Forsund and Hjalmarsson (1974)& &kl A
45 29S¢ EMM Kit(macro level), #EHE
Kt (industry  level) 2 iR KIT(micro

7)

8)

9)

10)

11)

54

o] F0 %) A 5ol Al AR
3 2 % 9lth, Siegfried and Wheeler (1981)
o osta AEdEkdtt £ BHFSEE
X -z, /B (suboptimal capacity)
o} el 2 BAIRIE (excess capacity) @
ol g AR 2422 FARY, &
BRI A Bih JEEES E¥3e
X-Jeastt ol el ® A FEs ¥4
BB e (scale inefficiency) ©]
ke Aot ol A #HA MFH
o] #iEazte #AE oS EHEA s
3

AAg AP,

F-
L

@

=%
T

2L

HiEael AT TR MEtd
ub RERNY AR BN RS
AFAIA & EorFEREAE (allocative in-
efficiency) & @Ml s3st= sHdelzt
3 g Y, F mEKELE MR AE
Gz FES &KL E B BREN
2 AFEg Fon ol teRy EEH
& A43] wdstA Fatn= pgmie %
#eRAME (trade-off) o]l S 229 (E9 (sig-
nal) & AF3L HHEEFEE] Fadte HF
o] BiordEREtEe]l oF7]"th, o]+ Harber-
ger(1954) 7} &A% BREE 7B &AL
Carlsson(1972) o] A1 A&k wlel ol MBI LA
X2 FHEA BFELES THEREYG £
< Aol BRHIENESEN BoHEKEtR
o "4 F sleAe] st

Bior gkt A A9 RISl
I3 FArE HdeE AFH BEFENE @
T}, o]2]3 E%-2 Forsund and Hjalmars-
son(1974) o] EF3le &MY AR Aol
g AAE FAFAA vl Helztx #d
gk, FES fakfbste S HEA] K



B BREAHES A9 Zon= Hig%
Aol A 1 el HMANEL AF &v
2 A A B o EsIEEEtke]l &A%
ueb A ERREES sl A Bk
# M (output allocative efficiency) & 5t
g 5 o dut p¥ERY ERESHENE
(input allocative efficiency) % €<% 714
olgb= el At HEES Rl ¥ #ol
o},

NEAN A= ol Ze =98 vigoz
iy Al #ES AAAM A |BRE
ol A3 FrEEAF HEFEE AEEA
of el AEZ F Z4 by AIHE I
oho =M FEAK HmRAAEEKHE KIEHD

AREeE $AT0 GRRTE AEE FE
shodch, E3 AR FREED ki

22 ste] AAZ B Mt WA K
F-E FAsE AEE 2N A7 9
vl st AR F EESTE Hst A
43 B o AERES TAAH 38 AA
st ot

MEANAME EEEHT HRARHS X
o} WEFRES 2Bt sl A"

level) 22 H-F3lx ol EE‘J}#;&$‘I$— B

By KT, SRS BE 52 BuRK Kot

of 47 s,
12) BRAEEHE 5% TEHNEAL  Aigner
et al, (1977), Meeusen and van den Broeck
(1977), Lee and Tyler(1978), Kopp and Smith
(1980), Pitt and Lee(1981), Huang and Bagi
(1984), Green and Mayes(1988), Caves and
Barton(1990), HEEZ - BEMER(1985) & =
o, 29 $Hd THqde & AdAME
Schmidt (1985-86, pp.315~320)& FZx¥ A,
Q7oA Date e Frfelst ¢ MEEE
(A% # RREALE & BAKNE B 2EEN
¥), B, #E 55 g9

e =

I

13)

55

Hares #AS e s HEER
g8 Az #AMste] RREEE =53
IVENA & X @wmHkE L3t ki
RREE A, 53 & F@Iel
BLEZS Puighy JERkE@ el ¥ HEAlE=
o] Alztel HE zeksle] FF EEAK Ml
disle] b3 =ossd

A 32 Caves and Barton(1990) ] EH
glEke) Bl Etkel st ohd 5
P & AFE HAEZ HEBE(Green and
Mayes, 1988), HAMRERE -8 EHE X,
1985), Wil (Harris, 1987)ell 4 A7) A2}
H5 sle BIRES A Hfor Stk
#3 BEHZE A e d3to]rE st}

S
A

Tl

it

II. iy otk #iE hik

HRAERES FSe 22 A7Ed 9
sl 7+ fatel S&=He fob?, ol
ATEY Fd T HH IEEESENES H#
EIT HEEMRE ¥ E47% AAAA
EAsE Aok, d¥dMdes AT #H
ATREE g FHEEALS] HEER
B2 gy ER AT R 9T
Aol dt HEE LS wlaste § Hikiwel o
g A7k o] FoxrI= &%t Caves and
Barton(1990) S-oll Aok ol Hiifify XEE

XN HRE T3AH Fx2 dAsa
olofl Fagh EEHN HilThy BAEME
AL AZE AI=2A K §
o] 71 = 3}rt,

Apgahe] Abol



HRTERIRE ol &t Hlihy At
AT GHEEALT #E kel vt ERE
o FrEERY 23 $de EEREe et
H ISR (production frontier) ol & #HEHE
) BREE BER7E MEERNA A REER] A
HE BaE) el whel Aoldh fERle] AA =),
oAk AAE FEHAC deldx Aeld
EHikel 7hsstet,

1. WEER RALEEEH

W

EAEBEHS AR Aeel BT £
= v EREQ)Y ARG Al
BRE y=f(0=2 vepd

e

rpx

14) Forsund et al.(1980) ol 9l s}® R4 EHEE
Hrshzl % FrEERe A, EEER
(production frontier) & A:FEEEH BT EHE
(parametric function) 2 #HFst=F =& JEhE
B4 ¥ (non-parametric function) 2 #H F3t=
ol oiebd, B4 B5H ENBO) I EEER
(f ()7l BAT N BERSSE 243t
of whetA, AR AEER AAC RERCIVE
Zfjolrkel] webd BEFES HAFa Y, o

g EHol 9w Farrell(1957) 9 4EHREE

RER - ERHHEMI Rl Aigner and Chu

(1968) 9] 4EERE WEN - B RAQd

A e o FrHA EEHEEE dFsA

@3 gt

AAZ o FEESAA HEtd T RES F

of sikol]l uwhebA] HewsERl dFE vl AL

d ol #3F =ol MEARM WMR/EERES F

RISl K (2) oA A 3] dF3ka ok,

o Ah ¥ At

Pelgsigr el IR

# o Foll B3] ¥

& y@g g

flozb &¥E 7k

R s B

stz FAHR BRA

e S x

vehd Zoith,

15)

16)

=
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o, AAE #FHE HEME (L) E ARE
B ol d RS FFA171A 28 Aol
o ol REM  BE R A E KB (deterministic
frontier production function) & t+&3 22

SHEEALS A A8tz glohe,
y=f(x) - exp(-u), u>0

(D)2 FrEfEAe] PER] (deterministic)
olg} & AEHIRA f(x)7F FHFiLR o
5 {E#E M (randomness) & #A %5&
gk, wEbd BggesE fEsE EM
(M) “u>0"9 7ol whe} AFEER f(0) &
A Tl ks 2ol R (1) g Aok,
CRER) BRAEREE [EA AH" F
b Emgre) 244 Basty BHRM AEK
FrEfgRle] 71 shA)ak &K
B dHae FAAsGy ddd
o}, EFEANL RE ¥ F2 LA FF
g RN AN A2} 7o) M- s = A
R F2 1359 ] =&

T e 8 Ed sl opriE= &

-

)

2

A 7heAdE FAIEE Aeld, & SERQ
B[R oI} PIiE % (measurement error) & &
Hg 7 FuAstS A FAA —HRE
#4311 (one-sided distribution) & R
¥ (error term) #2A4 YElHE Aol EA A
fHopo, olzld FAAHLE BE FEEMY A
Fel A WA= = a2 (white noise &
statistical noise) 7 #8e] WEBAF
o] E<hH3 HAR{L (specification) ol 2] 3} o]
Zddoz oprjdte HE z¥sd o
Azt zich, & FEREFENE T atRE
oF FEoF & oW HEBREN —HRE
s Zreda A FAAT el

zZh=

>



TEZS Ry 3 R A E B B (stochastic frontier
production function : LI F SFPF)x °l#d
TARE A7 HAsd FrAY
MEHS A e 22 FHEEES
A A 8k 9l e,

Aol g

y=F(x) - exp(v-u)
=f{(x) - exp(e), e=v~u; u>0----(2)

K@ AN ue RQD)AA} 2ol Ee)
Foz —HRESHE 2 B2 A F
MAMES e, o= 02 FASZ BN
A
o BA 7 4% B THO) AEERIL 8K
o] WEHE, FfEBE, AEslve K
FE S o5l FEHo $AoE AL
sess) st 4% Aol X #
EHEH) WA AR Y e Ak
R G F(x) - exp ()7 09 WS
fioll Wb 4% T TH Aold AHE
AR 5 gl AEolth, o A% A% %
& Lol aleldE “u>0"e) 27 wa
HEG) S RN EESRE FasA 2
Hoths,

437 (symmetric distribution) & Zt&

17) X(2)9] A =2 32 Aigner et al.(1977) 3
Meeusen and van den Broeck (1977)¢] 2] 3
AAR ALz A AR ER A (composed
error model) ¢l&tx E|7| % Frf,

SFPFE 713 % K(2)o FEHEME 213 £y
o WEmES Bl £ol3A Hide FHS
Adeh, =3 9 uo] FEESMGC B REe]
Fold AS BEHDAFEE S HT #HE
Fikel Abgo] sbga A,

Jondrow et al, (1982)& o]2j3d A& B &}
Aste] e=(v-u)7F FARE AL «o fEHH
F&4s 43 % (conditional distribution of « given &) &
ol&8t (v-u)E v »Z E2E £ gL =
e,

18)

19)

57

X(2)9 FFEMEE sldAdx 27x AH
o] wAA, A, K(1)ANANG w@AAR
v}t woll B3] FHISZ W HEESMH
£ 7HA s oF =t HE s He] EEH 3
D2 o Ade] ENYG Féel gtk A4,
RS RER % (deterministic kernel)
o #dds f)E FAHY Folx EHE
MF fx)e Hels v w2 FEd &
o] Brlgslch, ol AF R(Q2)Y A+
Bifinhty JEakasthel EER THte] FAHE
e ERA¥E 5L T Bl JEuEst
< dddo] A& ot
o omiAEte g Fed A EA
dEd HE SRR ERIERET
T%o] o= Helth e]& Schmidt and
Lovell(1979, 1980) ] A2 3g} u}o} o] FHE
A A o] A7 b AEERERK
A FEEH PlvlE EREEHER (input
demand frontier) & F3E 4 §& A $ol
RQ) ez By sadBtEs 457 g &
of A dAH FAolth, o] AS i
ER JEREENEC] BUEhY JEkE kT FUA
H7l A BE 0% 5L Tl HE%
A ERFBAKES 95tz doe v
Al faEel L83t

FRge] Brbsa

2. BER/NMAFEEN 23t SFPFe|
HWE

“B A3k (maximum
“fE kb H T
(corrected ordinary least squares method :
UT COLS)2.2R FAHE 5 old, FAlk
o A R v woll W HEESAE

K2 EFrEERe
likelihood method) ©] 1}



AR std oldl whel R B # (likelihood
function) 7} A= 2 HEALHER
likelihood estimator) o] A 42 Zlo]cj*” ut
A BAHEERS v wd disld qd
B MHE 7HE 8=k 93l F52 A
o B2 RS BT FFiY
o] 1] W Fol EA A"},
_COLS<= Richmond (1974) ¢ ¢ 3}
224 Caves and Barton(1990) 5< #&KE
fy Bzl AbEE s glohy, K@) 9 we IE
o wgoer —(RESME 2R u=
E@@)>0"4 Helth, R(2)9] kil 2%
#std oo} o,

(maximum

(ﬂ.

my=lf(x)]+v-u
=-pu+nlfx) ]+ (v-utp)

ust v [EHEo] A7 FHAHH 5°—J
3}A —E—E_E]l(mdependently and identically

distributed) x7F #$} vel] W3l EPA o}

20) ol A ALY BALHEERS BWEN B
(asymptotic properties)el a4 = Aigner et
al.(1977) & Olson et al. (1980) & #=& A,

21) EES/DMEFRE(COLS) 13t £°l& Forsund et

al, (1980)°] H =2 2833 i+t

“Fu) =p”°)B2 “‘E(v—utu)=0"]c},

BAEe Y COLSe 2% v¢t wd] &ffdl A%

AL 8F&, B g FI AL oheFd

7] utEdaldl Aigner et al, (1977) 52 iR¥SH

(exponential distribution) &} 4 1E # 4 i (half-

normal distribution) & 743 9ok, Steven-

son(1980)& ol & «urssled Y ER S

(truncated normal distribution) ¢ Z =} 47 4

(gamma distribution) & 7} 3tz 9t}

N0, %2 Ty 0, o8 o2 ERSHE 23t

q [N, 6|2 N6 ERFMHE 0

A Y (truncate) 3 FIEBRFHE 23,

22)
23)

24)

25) MEAESEE X9 rk O (rth central
moment)e E[(X-E(X))122 Agqdd(r&
BEel %80,
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2 /A% 4 XRQ)S FERMERS A9
BhARESY ZE 2AE BEAG,
[f (x)17} ¥k (parameters)o] #3 & HAE
ol In[f(x)]8) HBUHE a.ztx & o &
PMEEEN A7 KA Y HEE a. T AY
& n[f(x)]e ZE Bl AW BRBRHFALR
f® ¥t &£ 2 (best linear unbiased estimator) &
AFE Aolv] HHEEH WHAMT g NG
st A (bias) 7t EAd, ol HDAR
Fol HErHA dAANEe (a.~w)d A& BR
HERS AT dEelt
COLS¢9| <& SFPFe] #E
o} srfiel HE RES

% & (consistent estimator) &

n

< A5 v u
o] &3k o] —Ei
A A 2 M
lf(x)]8 RE B# AT —BEERS
T3t WS decl, Olson et al, (1980)2

COLSHERRe] BAMER £X @A Wt
& FA4 S4e hA AL RAF

Monte Carlo A8% sz g&d & FH

Ae Ak A4 COLSE Adsirlz2 3
o},
COLS &3 SFPF9 #:E$E $13ted o
34 2L RES F71349,
v~N(0, o2)
u~ | N, o2 |
E(Uu):E(xU):E(xu):O ......... (4)24)
COLS w2} po] —HdERS K(4)
Fo12 {FHRE AL e=(v-w) PO
45 (central moment) ol #3F A& EojA F
& 4 9}, Weinstein(1964)2 3K (4) ol A}

FoA2 AR FANA o= (v-10) 9] et
Foh

AT
ol2F8 K(B)E =&3x dth

f



w=E(e)=E(-u)=

S

FigkIl ol M= BiAfOMHEES
3 o%ell R —HHER

o] g-3led 42

6 60)E T T

sow ol AY —FHEROZA 628

A4 5 dee Rz,

o] A} 3} HAHe R COLSe
SFFF& #%% A% 1@74:011
COLSHt el EA3h
A7 AR,

wet Fr47 e

ze o] 5} ¢
2} A =
F A ¥

olelgt EAlE HEte kel
2 Atz Yud AUA H
B TRIAN ) S 3K EARLESE w7t B
o 232 e ASEA M KRQ) )
2t 64079 AHEZ oprlt 2R COLSHEZER
e EAT F oo, [HAAs} AL fE
B(F m>0"Y W) AT BEEAA 3
K FLHEE m(e)o] FE gtol 0o 7M1

4%

1o
=

=

2 Roldh. my(e)o] 0ol shelw it
S A BEo] 6,9 Zho] Fofo} shd] of
= Bohaike]l 2AE THAEENS A

) AR R sﬂ@%(au\/g o W) e

Svistue i HEkdtkel Astr
BAGER A Loid Aeld, 184

B A& AL Go=0"eletm FY

[
W

26) MEEKIIONA 3K AULEEE mp(e)ol W Koz
o BEEY m(e)S ¥4 Be $EE 7
o] frel@e,

o, 7b 0ol A2k ITRAf F E$%
=% Zolth, IEAAS Hg 0
e AL SEMEENe] %—ZHSP‘]
Aelmz FAAdd,
NEAS = ooy 2sE ki) RE

1=%% F4Y & @A ek

27)

28)
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FaA 3 (CHEAS )L BEkID 5K (2)

X_‘i a;;h<(7[;2)6_%»oa! 7(:;'_?_‘0" a&g}<0n~9] é:q_
P

F 97
ol B3t

2 of7)ste] COLSHEE Rl &AM
o Foll @A s FAl ol

of gio]l AdF e 2 & M Ago L
Aoty Aoz [EALE dAHE
o FAlolvy, AT BEEANA 2Kk Ll
my (e) el vl8le] o%e] AAezr F42 11
BMAA L dold RS Fotled ole #

gk 3Fxfcgpf&*(o*u\/‘°ﬂ ol AR Pk

3 Tl BANG BT A gv)ge
nmA A7 gl “G=070l %3 7t
F e,

o]&:.

o?L

o
=

Aol &

3. HRY MEHe RE

COLS<| 9|& SFPFe #EL A= &b
Bk 2 A PHLERHS BHCES

mESHES  BARLRAd A =W
Gy/208 AeEARE Aolme KEoRS)

o) EAE 6,4/ 2 MEHoR EA(EYE N
(4

¥ 2 Tio] Pz dvhd JEHE
A g et RE=ZY & ¢ 9t 2
Hu o] F2 6,5 1A deom =3I E
(R EEES FREd wed 22 FA= A
o) & kA M AEE Jeld Aol wE
o Caves and Barton(1990) %52 SFPF$]
HEERE ol &sted AEEM &M Lt
F5dtEE ogH 2 drkAY Aeld K
it (EL FuEd REE At o
o},



Lee and Tyler(1978) = iyl  HAlFmy
WEMS RE2A o¥9 EFF (efficiency)
E AL T,

EFF =2« exp(03/2) « {1-®(a) } -+ (6)

EFFE R(2)8 FHEBRA yo A%
229 f(x) + exp(v-1) o Hedl AEFEER
F@) - exp(0)e BlEel =Hdste] Fi%ET %
E2 IE A (enp(-0) o) WIFHER Elewp
)& A4 golth, whebA yof AAH
237} Wl EENRA A7 BA (R
UFE, & o7 FSFE FHM P
MdstEe] B Aolw EFFE 1o 747te &
2 FHAA 2 Aoldh, AA gl AeIME
RO AA 0,9 HERD 5,5 A4 A
Fiska TRAS AR A “6=0"
olB® EFFE 19 %% zA 3o, EFFE=
GOl S EsE EHE o Tl 6,9
= TR
=7 o]
inefficiency) = COLS® 2l3t ¥BHe) Ask

2zl  ATI (average technical

SEZE uu@7} i) AR S
Hesh vjARehEs el FAetalel thgw gol

29) K)o A @(-)¥e EEEILEH S (standard nor-
mal distribution) & 4 i g&#% (distribution func-
tion)elth, K(6)oll FAx EFF2 R& Elew

)] TR AN ERSAE AT ue
AT ERELS 143, Lee and Tyler(1978)
£ H2g 7, olEHoR EFFE 054 1 Aoy

< Z+ed,

EFFst nl@7tA2 ATI =% o,9E F3sic),
AA HEN dAXE 7oA 5o AAR |y
2 Agg, ol [EdA yol s|dsi:
(GO/L)elt m(VA/L)el &S g 712
e ATIY #%& =% & g7 @&
3 e /E AASY] e Hoge A4
A=

30)

]

HE by

7
o]
3
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Bl S S5t alwh,
ATI = (0 D/ G 2) v )

KM 5 yo) BFAA G1ay DE

FHE BY @ HEK EEER THe
dustez XN A7 Fimel B 5
Bt oy 2ol 2
AREAE depile f5BeIT, j7b 24
%, o/t AE4E Jpsktkel REQ ATI
AL ghe AR Aol A4 HeEel Aol
N Ge ST AT 1M w4 s
ATIE 09 %% 2t REOF D9 W
Ao A & 4 QlEo] EFFe ATI= A3 &
o BFEE M4 AeE g,

EFF 9 ATIShe el Joix $rhxe
REEE Hil) B RS vhebdol alojA
bzt pel DY HHE FAle] AL
sw ek AMAL Azl AE ush o9
BHERES 0,5 0,9 AENY HAEZA HF
) RIS 245 Ao,

=

=

dopiEs KES A

By
w7t

uell A= FERIMHE, vel RallAE
ERGAAE 7HA Y7 A& AE BT &=
(v-u)7}F o= A= FHBNI 265 2=
HE FalEh, o5 T3 HEN JeRkEds
I FHF UAT o= B stk
FRI}EZE 6,5 0,2 UE °lFHE obFE g,
7} Zdetx RN EEERS %) (varia-
tion) AHA7L F AS-olle HAghy IR
A Aoz FHoha Bolol & zie|r] uwlfo]
o & Av AEERS RER & dlgst



€ fl) st AARAZA y Abele] 7} Hilg
By IR (0o A ALA ofdE g
T ABRBREW 4T ALAE A=
213 fREEN Y s

Ash UA3] #AJA PR KAt RE
2Ae 953 Zol H/hHRK FAE W
BaomEEe o7t e
S7b A A"

B (skewness)

S=ms(e)/{m () }**

K@) e FHEEMAA vt 4o zojHL
BT BN 0 e W vlste KEe
—HRESHE Feve Aok HREHES
A e=(v-w)E F3 ¥ o By
() ol AERE@C vstdqd AdAo=z
g Z5E 9 EEXoAM LAHE B F
Ee d% & BHEES 24 2 Aold, =%
2t R(9A F42 SO 2 BERY 3K

Ftke) REZA A4E 5 9oh?, Ash 57
e BAL WIS O @9 F Rl

2 AAHA, HEE-BEEK(1985)
AA, [-0,9968, 019 F7tel
S7t £ BUEE HHE BedFm 9

473
Rk

18k S

._VL__rIr

R FA2 19 EHAA G S AR
o A% IMAsNS MY mFo}

31) ool JEEE MIEE Jehie Ax
%4340 (unimodal dlstrlbution)‘ﬂ]xi 729
melE JHAW e FBE, 2 oddle A4S B
£ 7", K@) F94 EBEY %
=} iﬂﬂiiﬁ“’ﬂ W3l Hogg and Tanis(1983,
pp.69~70)9] dHg Fx A,

e
A B

32) EE Sl #¥ f?} Caves and Barton(1990) & =
99 £l -1& g S S8 ;.1,]3} =3
S A KA f5E Yo mEE W

s3 9ldh,

61

o, HEEHR IBANS wATE ASo=
‘5,=0"2 Aol Q@=070]Aut IIFA)
7b wyE Age= A7t FAHA G

Y S AtelE olw HAkelE A
OBE 200 % M7t ARSI ER 1A
B RA NRAAS} TR ol 54
g 44 Aotk ok 1WA st

P30 A (A=0"8 A$) ST Bl ¥
2% 24 Sz ddge B gEd,
AH m>0”S BE BAEE SEA A

of S ghel HAfify Attt TRk
A3, S S el LKy Atk Wl
#Hgohes Yol 753,

oldel £ FHH B 9 EFFE 2
Al ZANA Mg REL 9d ATIE
COLS| =13 HWHeHS Fel F¥EFis
Seigtie EdA KRN 3L FAY
RE=ta2 & 4 ok, =8 19 S& wdll 2
T HHRET olvel vl R FHE A8
= RECIt oA L2 g RE
A shrlBgEs v7bA RE 25 9g
WES Al=37l2 g, =, EFF$ St #%
Ry MAgteel REEQ i ATI9 A& Hifin
B FERAEEe RES A #oldd,

¢

fl

=
=

4, EIEFoMX BE

COLSE# SFPFE A7 daxe &
BEA (2)9 f(x)o) 3 FAAH F5F=
£ ARzl & Aoloh, EEERHS W
Hel7h vlgA g Adsbe] I = AE
Mol FAAQ FEA Tl AEEERH
g BEE IS A= o ¢ 23 34
olth, AEHES A FAE AHF o



ol & Al BN FRETe FralE H#
Fgrel ‘%9 (parsimony in parame-
ters) "JREMES fEMTS] fEENE, ETES BHE
2 REE - BREES] HEd e ke KE
M 5ol BEES] HHEo] Hojof & Ao},

Nadiri (1982) & EEge d0g O 1%
Wk AEEEH, © "EABENME(VES) &
B, @ MEUE AR (homothetic) E&EK
2%, @ JEFRLERR (non-homothetic) 4
wEe AR R dd Sae A&
e AR FAE 2 oo
o] RS 23] sl7] st AAR(K)F %
(L) F7HA EEEERES AHEsted ElLE
(Q)& AArste WEEIRE 7HA T o
2 74 FEH S (translog production function)
E o5 o] Ao,

E

m(Q/L)=a.+an(K/L)+a In L+a(ln
(K/L))2+a,(in L)?*+a;(In(K/L))
(I L)+ p—gprovereeeeremronarnnnnnes (10)

K(10) ol FolR HEBZIAEEERHE ‘@w—
a=0"% 7% CES #FE&#rt 859 ‘a=
a=a=0"% 7% Cobb-Douglas®d &g}

33) BEIZ 214 E K= Christensen, Jorgenson and
Lau(1973)o) ¢slej met® Aol Denny and
Fuss(1977) & BBEIHEEHEZY WQ=F(n
K In L)Y ¥F e BE EREHHES R10)
o 2 HITAE F Qe BoFT)

BEEIAEREE AA T Al Caves and
Barton(1990) ] A A1 8tE #LEFRIQ Z7E A
EERES] Bimel aet BAS B EiEL
o] wmdche A, 4 Cobb-Douglas’t 714
st HAEERIFZY 58 (separability) of
AE=A dede A, AAN EERES #Emnd
wel BEY Kol A=t H3ade A, A
Cobb-Douglastt CES® 7% <3 PEiRit
(R2) 9] xto] wjFoll BAEHY Jeafiol & 32

A % dlde A sl

dlo

I~

34)
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71w el AEEkEe P dubdel e
ol wetd HHWOR 4, a, &9 H#H
EfE7E Zhe Waty AR et o= 3
el AEEKET M AAdE AduE
AE 7bed Aeldh, zav & @mAAE
7 MR REEN R H o mEae st
o7l wEo] oled RiFHike] & Qv E
ZA Eghe,

b BEE RS Adste LR
B 2AE Fedd #BEe] Eeragtel
WA = 7] o ol HEEfES] gl AdEz
HEES #les ZRas7h 2k FE¥ol
FEEce ddd = B33 Cobb-Doug-
las AEEHE CES HEHEHIT 293ts
ERE /HAE A% BELY BRERZ Q3
o Mg HEEBRES 24 5 9] G E
ofct, o]t ZL o]f o] = Caves and
Barton(1990)> #EZ 14 ERHE A3
A He KB BEE Az ded A%
3 AAT FHigey AP,

HF

I #%e] WEs} HEERR2
L

1. 2ol HEa e

A R #HEA AHER HEIREE K
fEpE FAEHERC B3t sle 19784
BLEAA 2 FEEE(raw data)olch,  #8
38970 HEMESBUEE S WYoE 7 EEHNE
FEEA FEBE HEMT BREAL (unit
of observation) a1l #8 29,8647} 9] Iy}



FERel T9so] oo ),
K0S WEZIAERKE AR HE
ol oA E MBS WET RS

WE - 8ol 7", HA EAERN
7t BEae ENES s #HEA B

R (GO) T MIMEEEE(VA) S 2834
\-;]_36).

MRS (GO) = i 8(S) + S W/ m 4 K

HEREF(INV 1) -5E 8 5

FEHHEEFE(INV 1a)

B (VA) = £ - ER (MC)

BARS SAGE B T SHEXBAL
ERLEERBN) S ST %51 ARR
(D)% AHgsted ol AEBELERS #7F

,--‘

35) HfEy BHEMEE 457 Ad B
WEME BEBAE) = fh\%’l 25 ol4d
+ 9l SFPF] #F-S BRI/ HEmd
9 o & ou]E 7}A7| \ﬂl—‘iroﬂ HEBS oE
#o 2 st}

A7 el A Folzl 7t S EFr FAEHETRA
PELEMETSY BRARANA AH ALo] 715d 1
HEZ Fozid, o] £7] Bel ¢, b3 W3 A
< A7 7, K9 #E dujgd,

NP9 7% SETEHEY AAAFTA™85(4),
294 F - FFEFARAT(B), AHE -7l EdLds
(0)8 A Hx2 Foia FH4LFWNV)S A
o] Yegrz NP=NX(A/A+B+C)=
NNP=N-NP2 =AH%it, LPHRY A%
TEHEY AARFHY 192 %ﬂﬁ:ﬂ
dAze 1289 FAE 97 14
A 7Y (4r)olBR 6022 1+-r°1 A
121 el 1d HaxFFA
T3 F 7] %é%ﬁﬁﬁ%%%ﬁ%ﬂ?& EJ T4 s
olt}, LNPHRL T EWiitl ZF=
womg LPHRE JFAERMKERS FREHRE
(LNPPAY)® 4 ERNR%(EY FHKAEHE
(LPPAY)Y hzZ==z A 24 ol F
LNPHR=LPHR X (LNPPAY /[LPPAY).

X4e HER BdMe daRfHbitaz 238
{Liggest o) BHRE 2+

el A B

w i
A

36)

3D

|'

1A

38)
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SIS I AR (LP) 3 St sea sl 4
FHSSEIL ARSI (LNP) 9] 4224 LPe
LNP: 77 983} o] Aejsid,

LP="FEBMEER 197 SRBEHEA
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EFF 0.451 0.564 0.614 0.69 0.737 0.791 0.861
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(0.0001) (0.0001) (0.179)

A 1.00 -1.00 0.125
(0.00) 0.177)

S 1.00 -0.125
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kel F3 = FHREAMREKC] e BFES oA FHE/KEE (significance level)
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<Gz 1>

HEtEHe] REEED HERT BHREY

$RERILHE (editing rules) Hebnd E|ERBH
(1)N<G 67
(2)NP=0 173
(3)LPHR=0 3,986
(4)S=0 3,714
(5)GO=0 3,660
(6)LPPAY =0 173
(7)YMC=0 21
(8)K=0 104
(9)VA=0 179
(10) LPHR 4,500 56
(11) LNPPAY / NNP<300,000 529
(12) LNPPAY / NNP>10,000,000 1
(13) (GO/L)>MEAN (GO/L) +4.5 - STD(GO/L)? 168
(14) (VA/L)>MEAN (VA/L) +4.5 « STD(VA/L) 180
(15) (K /L)>MEAN (K /L) +4.5 - STD(K/L) 182
(16) (M/L)>MFAN (M/L)+4.5- STD(M/L) 170
(1) ~(16)& FAl) A48 A5 7,854

51 1) fREgHEC) Jebd A el EEE BEAA Jebhd wle} 24, INPPAY = HEEBREES £/
WHEEY GE 37 22,
2) MEAN (-)% AT (sample mean)ol™ STD(-)E A AArE ¥R % (sample standard
deviation) 4.

<K 2> HMREMC B FHEEES HEY

FESE ® i R BE HE o] BEBR SIHTH R B/A

R (A) uhe} A9 2070 v =k (B) (%)

31 4,448 (46) 1,315(6) 134(16) 2,999(24) 67.4(52.2)
32 7,990(57) 2,760(1) 163(17) 5,067 (39) 63.4(68.4)
33 2,388(20) 382(1) 111(11) 1,895( 8) 79.4(40.0)
34 2,001(25) 465(2) 62(6) 1,474(Q17) 73.7(68.0)
35 2,737(62) 492(4) 208(28) 2,037(30) 74.4(48.4)
36 2,314(28) 880(2) 122(12) 1,312(14) 56.7(50.0)
37 835(13) 134(0) 54(4) 647(9) 77.5(69.2)
38 6,123(116) 1,145(5) 426(48) 4,552 (63) 74.3(54.3)
39 1,028(22) 281(3) 66(8) 681(11) 66.2(50.0)
B 29,864 (389) 7,854 (24) 1,346(150) 20,664 (215) 69.2(55.3)

11 EA HfEe BB ety ( )oke] BEE Eel A2
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* 37 18.8% FUhEdch ©% EFuiddle
RN B AL Fitgel A BEFEN 44
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] FHRKE S 923 BT (invest-
ment bank)°] E¥3 FAl de EFEE
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ERERE v BAvke]l 2= AN
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A 714 K8 FAE Pt drt2 719

FEHS 2% 2 AL As Re o2 4
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o kEES 7HA 7199 EE SE 9 6
A S(Softype )2 =23 S, & T A A,
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IXR*IA {5, EHIZ 7t wgdez
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2 457 AR Aow & Qe M

{g(k, O)+(K—F)} & F3lo] o]8 =
2A=o] FAG Aoln olol w2t Kol Fk
ol frd® AeloA FdEE 7gdY sxE

v(K, )2 ¥2AZ 33 (2, K)o A
of #%F A% 54 69 SlA A%HE F

(wealth) & (1—a) v(K, 8)ol™ ReiA
EHE Er E.lav(K, )—K]oith, 7]

9) St A4l BAE 09 &) TF2A Hhk
BT (a, K)E A9 e,
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A E.av(K, ) -Kle S7t (a, K)o #
HEMS AN A4S Rel ARz glx 6ol
WEt Ab$2 853 ¥ (posterior belief =+
updated belief) x£(6 | K, a)ol 98] 7|t
A Aotk o AFH FEXE 4(-)
ko s AAA FEREE F(-)s o
. B2 Re (a, K)o Age Sua
E ool Fke A AAe] BAMKE
av(K, 8) —K]7v IF (positive) o]ejoF &
ROl (a, K)o A¥ghc}

R Fif(payoff)& 0olw S,¢] Fime
v(0, 6)=¢(0, 8)°lt},
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ok, 6)>0, k>0, 606,
Gk, 6) <0, v £>0, w08,
ek, H)>pulk, L), k>0,
$(0, H)=v(0, H)>v(0, L)
=¢(0, L).

$:.0, 9)>1, voce,
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(A 3
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(A 5)

(A 6)

(AD, (A2, (A3E 717 dutdae 7}
Holm Z2AEZ RS HMIKE (gross
profit) o] $%&ZHS] HFVEMEIC)L Bo=

A (strictly concave) & =tk (Ad)=
BB &3] 41435+ Spence-Mirrles

Aolw mlkfEl T2 HikGES S
of kRt Z2AEY FigRd LS
7HR3t3 vk, (A 5 T2AEJ e %
Z7b ol FoiA R et A HKEHE ==



of 71L& 2 AAZ 2™ =3 (plausible)

 oohdzl Zidel & W HikkEEiTE ¥ &
ke 7HRHdA HREE ZAAHS @26

F3 ek Ziddel gk T AAE AL,
Re] S7t Aetd (a, K)O FikkEsT
< AR AE, AAANA Y gL A
Aoz v A AFLYPL A= F
A v(0, = KEHE 69 Z2A=E 7]
A 7igie] ojWlellE HFibkEEiTA Ao
ul el AA FiwkEITS st AT A
+ 23t 24" 7149 AR A
Ak, v(0, EF et Zo] AT A$-
ol #itkEtire 715 & I ot
7HRE ol ¥ dubAde Ao E &} =

A =",
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K@=z A 5 3, KOE ¢.(k

6) =12 oI, ¢..(K(6), 6)<0e 2
2A27E HEALG, 9d Ro] 7igdd T
& K7F KB 2AY 2 A 71de
Rel 548 K 5 K(O)H& Z2HAE F
Ag Aelw 7449 X $(K(), 6)+
K—K@)7h 2 Aelth, K<K(O)9E 4%,
71gle) Z2AEZNY KNS Mmiitst

G5 AR vjke] ARVE 2IT A

aEme BT
71ge K AdE Z2AEd BEx8 7oy
o] A S Hfiv (K, 6)7F 2 Aol

dr 4y
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ok, ol € A4,
{QS(K, 8, K<K@®L A%,
v(K, 6)= _ _
$(K(6), 6+ K—-K(6),

K=K(6)% 7%

zzAE EELEH KOt 88 =2
Al KEME 691 Faold, (A el A
KH)>KL)dE 4A 2d 4 gld, ©A
watd ZeAEe HES mALsle ok
% %A (optimal investment in the project)-&
el & A% (6=Ha 49 o =
th (A 6)el &3 go FAINel .0, 6)>1
o2 WfEfkel FE Z2AE H§,
=L AFl = &S st= Aol <3t=
Bt fEsich, g2t K>09 &AAel 714
of f4€E A% g0 FAYe]l FA HhkHINE
{ (net surplus) & A ArstAl =Hok, o] FIME
e v(K, 8)—K—¢(0, )Y K<K(6)
REE Ko dis] &I (strictly increas-
ing)olaz K=K(8)ANA ¢ (K(6), 6)—K()
—¢(0, ¢ IS AFEA e, o]
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WEEE K>00 RE Kol o 6=H
QA 6=LA ASel Wa e AL 4
A 2 5 A, 0=H Z2AEE &K
Afizzdee ¥=3 g=[d ZZAEE
AN Z2AER $2E i o7
sleh, ol WmfEfEE 270l FTAA A%

Lifel]l Agle]l AAAAAA WNEBEE =
ol Zolth, mEbA KM MAMES oK1k
e BREHS o] MMEMES MKikstes #
TiHolY K>K(9)el ¥ Kv &N %
#4H (optimal investment in the firm)ojt},
S7t K(g) ol wl2ale &AY 22sA X
3 7 KER KA #K (oss of eco-



nomic efficiency)e]l ZIJ=H™ ol wl-§-
7Hg FAlolch, FIEANAM Z1&T whep 2ol
o] EEA R dE F2 FAY e
PREITREA A MEFEND HEIL ol FA
E71e] ojf-olt), wixwte R o IAAF 7}

A ol9ol] th&o (A 7)E F7hstaz o,

A
o
]

(A7) K;>02 1" Kol dis

V(K1 H) )
v(K, L)~

grola, K=KolA Sdiz& 7HAv K>K;
ol A& BRI EE el o

K<K;Qd 77 A 5aiEhnex

v(K, H)
v(K, L)

v 75ty &4 18 A, =3 K>2K

o
L

(AD~(A6) 9 7t 52 A3

(H)sl 25 Ko o8 mEdixgeld. o
(K9 H)O [ o
2} A W [0, K(H)]S F7lA

. (ATl F712

global maximume] < 3}

global maximum< Z&
873 AL
=3 #9¢3% local maximume]ztE 7ol
EE2 (ADNd 3= K& KH)RT 343
Zepo o] 7t S AHE3tE ol f v SEESM
o AuE folsA 37 HaAelct, o] 7t
A AHE3tA fdvstxe AR AEdE of
T2 wEsh glen oA Aysts A o)
o Batsja ol BEo Hojs} o] e
A Admg 2A R EA) s BEe FIln
A7l A fHEHRAYEE] EA A ¥e
A% #3& AR sk

v(K, H)O o - o
1) LTyl R>RuIAA wzgaszz
K, <K(H)elt},

103

Il e~ Hig
(Equilibrium under Full

Information)

of BelAE LS BICHRM HEAY
fiiol 2ASA e Aol wEE ndstn
A e R FAA S B Lels

8 olf& °|& 7]F (benchmark) 22 4t
o} FE4E o] Foll A wHEA ([FWAEHE T AA
o] s wlwsr] gelct, S9k R Alele
HHAY el A gedrd F
(player) 2% 69 AAFS d3 A =9
o] 4% R& S/t (a, K)o ¥itk#ir & A
el & o av(K, 6) —K=0% A5 ¢ At

05

Aolty, el o]F of: Sk
o RBILRHES) ME Adadn 2

Py
T

maxy, o(l1—a) v(K, ),

s.t. av(K, ) —K=0,

St RAAA AHHT HKE av(K,
6) — K7t A7t obd kRN (o, K)F
BT A ol HE B (1-a)v(K,
6)E Fkitsds (o, K)E A4 Aot
A HaE LB Bt TRFHEw T A B
ka7 (equilibrium  offering condi-
tion)o] 2 Aotk o] MHEHMREEITHMS
&3 o] 78 4 Qo AA, (a, K)7}
BHEFREITESCl R av (K, 8) —K=09°]
ofof gk, b w3tH o] FaELRES]
AL FHAA A2 A¥ (binding)

=

=



sof ot wd (o, K)7F A9 EoEfLRiE
9 el av(K, 6)—K>0°12t8 S+t (a,
K) WA (@, B)=Ga—p, F A%
ko] FIHREBITS ATATIEA A4
74 sk g8 A (o, K& 9
BILRIES 7 2 5 2w ol FEel
Aok, AFAoz A4 o o] A Fd
| 2 ol Reo] AAlCA 0 LIk #iFl
FRRBITIRIFS T2 At
d So} IFe M RelA 0& =Hste Hi
FiEes & 2orb ¢yl d&elt, wehA
a= W{I—f—b—)% R = ¥4 (maximand)
(1—a) v(K, )9 ad A3 o] Fe
v(K, 6)7F foh, o1& Fdissles K9 #
& K=K()d EE Kolth, & 9 &K
LR fe K(9) Lika Ko #&E R

3L

T}

=
=
) =S
B

T

K%
=

AA L7857 2 Gtz a:y—(?ff—a—).q x
FAEE RAA T FRBEITESEI o
A7 wg ARHoz wasiy, 1 of=
QoA usl A uke} o] Sk RelA 0] s
Fimers Basd 2 A9 St #REHH
WA S MEIIEE (net surplus) AAS 2
A Av webd St MHIMEES kst
= BEEH K 2493 Aol A4 EE
HAfbste Aol "o, K(6) olAe Ao
%42 A% +9 69 /g TeAszy
Bl MHINERS Sosteas S o 4e
BATGHLZYY =gsez 1 & K6)E
Z2AE FFonA MMMEMEE &KX
k2 4 Aok gebd EREHFIAL B

& %39 wed K2K0), a= 35
% WF}e LE (K, a)9 Aelth ol
A% el mEshh AL A8 A v
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v 2 o)lfe A 2AE ESE o9
(K, )& Adsdas RE 09 #HAES
dom St v(K(), 8)—K(6)—¢(0, 6)9]
MRS 27 dEeid,

&  ¥# 4R (equilibrium payoff) 2 M—
(unique) 3H ERFWTNA B ApAA
Mg—3} ) F A #FIAAH K9 E
Z33 HREE K7 299 o 1 239
K—K@)= Z2AEsd F257

B
=

71459 Al A

24 AestAr,
HREE |

()7} iBik(degenerate)sle] H =+ L
o] ZE 12 LANE AL Bl E42
(K, @) | K2R(0), a=sgk—s)el o,
o] HHELN £ 7 FIAAH S, HE
< v(K(9), 6)—K(@# —v(0, 6)°l9 RS9
o] ]2 (o] ¢},

BEAE 19 W4L FEAGfgel &3
A %S AT FHEEITE 53 FAAEY 2
e zzAEe Soyyd BAU] F4 &
R ol AFo 714 F29 A9 Fd
3led  Fikke KEFME (undervaluation) Bi ko]
doj =] ulgct, F 69 KEHS
743 7iddel #F4 K(4) oA AR L =9
slo] MMHIMEMEES MAibsle BhE 2923
a7l el FAE A& Felw, Fx19
g7l2 Re] €& AX a9 /MH7} av(K, 6)

or o o
wWT =



old| a:;—(K—IfE
geoll AEs= d5 K 5AFEZ itk
B2 bR HiES W—3teh, o] =FNA
Se7b ZREHRTAA FE 19 v(K(®),
6)—K(6)—v(0, 67t AF dF=
2 olF I 702 R7V|FIE FHA =
0=HY 7S 1% m=2 E7sx =L
AS olE m 2 EISIR §hA,

(<3

o]BmE o] X Ro] 7]

Zolxm

IV, #rirggir e B

1=

o] Aol A= FIIE HAWd FHkET 2
dof] EAste FHS Tk o, fFEE

o] FAE 7bA AAdGA fEld EEEA

(K, a)2 FAAZYEH A2 22dE A
o]y {EE FEAE 7N4dF7 (K, a)TFe

RIS AASRAS do 3d o] =
A% FEsla Ko AEE FA35E Aol &
A A ool HeXE HAdste Aeolrh
MEANA Bl vpe} o] ZEL S} HEE
Zrell fHEHRe Affge]l EA3A devhd K
g Ao g FUHAE | 7149 7t
274 duprl 2 AQlsbe] dste] J1gFe F
o i A =He o] A
(K, a) FAZZ] AAldA fld Al
71e AAsc FAAY EAE av(K, a)
o} K& wasles dd 471 9o, 34
FElxze] wdo] A3, AfFllA A9 A
o2 A3 de AddAe fp¥iEe A
ALy A S ol W {EHE olF R
2z fEE7 (K, o)s AGe #E

=9

AR Be A2e
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o o] &AMl AAlANA KT E
e AR FAl= el b 2
a)ge Ads FFF A+ ¥ HiEs
v(K, 6)7F FHr #EE HMRES av(XK,
6) —K<d FAz7E g2 A gs RE=n
2 K7t #99%E 9 £Fe HiEL v(K,
) F REZA "}, oo ubzl Al Farql
®RFE BiE av(K, 69 AR & 2
Hi o] A} & WMKE av(K, 6K
o AR & 4 F gA "ok wHd (K, a)
o] 7o) ArE o] At AL
e AACAA REEZE A EEROE BEE
7b 271 ZHA 2 A" AR fob Fdd
BEC HBEEZVEH RIS (gross retu-
rn from investment) E  av(K, 6)]=alfv
(K, H)+(0—f) v(K, L)]& Ko} u]ns
of BEARES T Aot 9744 fE
K=H<% AAA gFolr},

dutdew BEEL BEERH (K, 2)9
ZAME o B EE AAH ARY

Z A

e 9 ARE 2 Hed, (K, o)
v FiIBTEELZYE g g Fr14HQ
AEE 2o shsAde] EAstE olfre £
¥+ 69 AR P& 3 Joem= p¥EF
7b A FRBITGRE (K, «)7 ¥
A de 69 AR el A BAEWHER

(private information) & ¥t & 7}5Ae] 3l
7] WEeolch, ¥t M v KEH
o] ¥ A% olF HBEEINA «=H FH
ARG Al freld A2 FikkE e staxt
st # (incentive) o] Q1om Rl Ka
ol 3 AS = olF FU1a ¥ K
kel B AAY Holel: fao] EA
of, whEbA BgRtEe]l =S ¥ A¥E

e



BITHRG (K, )& A9 o %] kEH
o] @2 AR Aol Hslr ¥ BT
G, 5 KIGEE LT 2y o8¢
BITEG Sd4 (K, )& Addstax e
frale]l EAg, AR AE oldd f%E
o] {E9R1TH (signalling activity) & &R AF
waz7er e 7| Aol =HuE
43 Bl ¥) 5 (separating equilibrium) & F33
A gttt A AR AN E RS
(equilibrium concept) & A <712 37},
AN E Kreps FH#E(Kreps criterion)
& BHEeo2 AHgsth Kreps H#ee
Bayes Nash #jffifol] 37}%
Rolv] ool W =& ol AHEe] 9f
oD 94 Bayes Nash ¥if-S A o 54},

e

T | WL Bayes Nash #ffie thg-9

(C), (C), (G 2A& AFAF= A
£9 EREEHLA (strategy combination, ZE&
profile)# RS FHHy WEESM O
UK (6), a™(6), (K, a), u(6]|K,
a)>eld),

(C) =& ool A8l (K™ (6),a"(8)

= argmax {n°(K, a, r* (K, a),6)}°lt},
(K, a)

ANA 25K, a«, v (K, a), 6)E Ro
r (K, a)9 BEE AEE d Sub (K,
a) o] FHBITERAE ASE A S, ME

11) °] #HfEitaS N¥-¥2 Bayes Nash ¥fi5e] k&
# (refinement) o) 3] <3l (weaker) tjiE
2] AHEL Kreps 713& &332 glch, Kreps
(1984), =+ Cho and Kreps(1987) #=,

0, 0)2 HilkEI&I-S B8 kit e 8=
(N2 e ¥ lY 298 gmad,

12)
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(payoff) o1™ »* (K, a)=1°11 (1—a)v(K,
gl »*(K, a)=0°1" (0, 6)°]t},

(C) R*x[0,
Al (K, a)

=argmax {z*(K, a, r, p(+)},
Ve

r<{0, 1}.

el &8 2 (K, a)el

A7l XK, @, 7, u(+))E Rel (K,
a)7t FoiA AeN A 49 el NI Bk
WESM (0| K, )& 7HA2 84e& 9 R
o Adaal ol o3 AAHE R W
Flaeldt, r=1o14d 2%K, a, 1, ()=
Eu.lav(K, 0)]—K=a[pv(K, H)+(1—py)
v(K, LY]-K°l3 r=0°191 %K, a, 0,
u()) =001},

C) u(BlK, a)E
a”(0)=(K,a)} +¢2
ut 2o},

(CHE Mt BERE(strategy)o] A
(optimal) ] o o} ou|gic},  Re] 7T
(«, )& BRES A4slz 9e 9 S,&
r*(K,a)=19 (K,a), & Rol 3% #
WEITIER T4 A olds Foistss
wafze] $(0, 6) ol oldE 735
o] Adsti Re| sl ouWd  Hitk
BT A9t sts ikgETs a4
9 &ntel HiE 40, ) Wt oldurs
AA 2 A% (0, 00 FHHRBEOEGS P9
Rol FHAe] I Aot} (C)& RY A
o] Ffololof & =3t} S (K, @)}
WIRRB TR S Algtel ke o] (K,
a)7t AlkE A A gl A R £A4H
Bt (updated belief) o) u(6 | K, a) 8] Hik

{60 | (K*(8),

7% Bayes & &

=} O
i

=
=

rr

fr



) S mE FolAchd RS o] HHI
Fopfhel A8 (K, @) & 28R J1%F
AARE Aolth, Eulav(K, 6)]—K =001
T8 Aolw Eulav(K, 6)]-K<0°13
AR el

o2t "l (K, )7t FeizS& o Re
FEdR= Re] A3 e gl dE FlET
(belief) (8 | K, a)dl ZAFo=2 g g}
. F (K, a)7} AGEAE 9 Rel fiv¥e]
Bt el SJdd FES st Qe
utet Re] AtAAe] o] Foj= Aot} ofe]
ozt Zds] AZHE FAe 4 (K, a)dd
A Rol ot kM Mo w(d | K,
HAsjel sterleldh, oA wspd
(K, a)7t 13 el A Ro] go] s o
w3 F7e AEe e Aol FeFelzx
& 5 ATt de FAC A"

CHE (K, a)?t Fola AddA Ro)
HAE F v BHREY BN 46| K,
)7} HERE F (on the equilibrium path) ol
4] Bayes W3& & AL 2733 9,
F o FHAM G E=E Sl o) Adg™
PRI (K, o)7t At 4% RE S
o] Aee &3 gJermZ Bayes Bl wha}
(K, ) 2F¥ gol AT {HFHE sl
p6 | K,a)E FA3dE Aot o] =7
<+ 7123 o) v B (equilibrium theory)
o] o E AR 2ae|v},

o] =AY EAMAHL Bk Ut (off the
equilibrium path) o #1138 (K, a)7} At
Aol s obF-# Aok 7heEhR| Wech

g gleh, w2 (C), (Cy), (G2 A9
= Bayes Nash #f#j2 it a2 AH&
F AS Re B vtel 948 (K, a)

a)E

=
=
L
2]

mo{r
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7b FoiAl Abeell Al oW qt HERY FEE S
v(@ | K, a)ot= 712 5 glen o A
TEL Hffe] EAls 1% o Mtk
o] & Aol slejr] ofz] FAFL oF7]| A7l
Hh, 9o 493 Bayes Nash ¥f&e] 54
AL o] =& EAlske Ao) ozt duk
A FAAe

ARl e a2 24 Bayes Nash
BgR o o 72¥3 Kreps H#t (Kreps’
criterion) & AH8-3}7lth, KrepsZ1&& o
A9 (C), (Cy), (Cs) ¢ Bayes Nash# 3 o
e 2A& F713 Aol

2 (Coel A%H o] Frix

[«]
2

AL (Gl

S AE obFd AltE wbA A B
(K, @)l o R BRI FEES Al
Al AFE hste Aeloh F Hfel A
B 5 gle A%l AAHAALE w Ro] o

3 s of 3 te Al &

(C) <(K*(8), a"(), r"(K, a),
u(0 | K, a)>7k F3olzta stat, o] #3
A Seol o] 7T (0)E E78tT R o]9]
< "2 R7IERN, o] Myfell A sy
oA HAF Z (K, a)dl dall (6| K, a)
o9 2A& FFAAk g},

odd yo WA {40 | 2K, a, 7,
)= 77 ()} +¢d AT u(-)e BE 79
d3ll (K, a, 7, )<z (A g 09
55 Folof g,

(COo WA Qr Ae s ol
492+ gtk Re Wl dd A
oA (K, a)7t S <JehA Al o ol %



Soll 23 =gl Y2 BFse FIA
Z dAal (K, )& Adgezd oS
7ol de F39 S (K, o) E AHF
RAoleta sjAgch, oW yo ds (<O
| 75(K, ) >z"(0)} +¢2td RS
ol w2t (K, a) & A2 Ly
< A gL dgr ojds I/ F UE
R g2 Sy EAdch, o] S=
(K, A= & FHHE (incentive) o] 9lth,

W o] Ag oW o HE ¢, ¢ +60l
B3t} (K,a)E AdE de o] z5(K
6)7F el BAIYe] Seol BRI
z (@)l toletd FA ¢'ql St (K, o)
A& frale] A3 glen gepyd RS (K
Boke uf o]Ae] Syol s Adezg]
+ ZE$ 022 Faof Ik Aol (C,)
2 g A o]t}

AREANA A4 FPNdeRE YA
g4 (C,)E wE3t: Bayes Nashiof&
A7 2 g,

.,.4

a, 7,

3 64

a) &

a, 7,

a) &

2de FH2

nhEste

TE: (C), (C), (Co),
C)E UK (0), a™(8), r*(K,
a), (6| K, a)>lt},

Rdo EAse HEE T3 FAA
7+ A2 FlR(payoff) ol (K, a)ol <3l
oARA FFE V=AE AHE o} ol

Reol S,° Alekg gt A o of

AF 2240, O HA 1-a) v(K,
=z9 AL SpollAl #E o]d& BAs
= FREBITHEE (K, o) 9 g A3

7=¢ (0,0 & 2HI}E olHE E

Se7t ¥iEREEITS E71EH=E 6(0, 6)4
o] ]2 B Aol Hug $(0, gmute] o]efe]

)

>
~

_rku;‘_—b«
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FubE = kR

ofc},
SE

(preference)

BEE

i
rlo
_0|(_!'
R
&2
fjo
P
o
N

=
'(T/}'}

;L w o

1A

Wz AAzz —‘%ﬂé%'ﬂ&l Hefol ol

272 AAS dabE wEd 5

T FrpEFAAE e K9 ad #A

a*(K, @, ,[)zlfv—(]-{—’-’,—g),] A

.ol @%(K, 6, ) 27k A
A2 Hestz 1 75t

(B 1€ 58 AdnA,

(1) >o VE>0
@) &2 o, vk <0
KZ

(3 —<0 v a>¢(0, 6)

S—1__ T o
1) «°=1 K. @) 0d o K9 s
(& 1)
a »
(K, 8, (0, )
2K, 6, 1)
(K, 8, )
K

Ko(0, ©) Ko(8, 1)



Ko(aa ”)E}' S}Zl'. :LE‘]‘:E Ko (0, Z)“E‘
ME—3lal, m=¢(0, ) Z =zl 3|
aKoa!G, 7[2 > 001‘:}.

T

(5) K.(8, ¢(0, 8))=0.

6) 2% 5,

e x>0, 6).

(@ 1] 2549 29 W4 438tz 9
o, [ 1ole 3He Fx83Ade] a4
Atk A $1Zd 4G FAEFA] z=
45(0 6)<d -19] 9] =

oTol

TR E e,
g 9 S
a7t AotA et at7] wWol

o} o] o]
AAZl A A=
o},
ST T RS ol 7te] BAE (K,
a)2te Wz Atd FA R kel
22 glth. Rol 4=He=te EH(event)ol u
o #&5e Fau & o R MMM 0

(K, )9 RAgL Eav(K, a)—K]=09
A2 2 A", o] SAE gd d F
Hog= K I P IS E

E.[v(K, 6)]
oMK, ) ESA, B g=1olv 0%
A5elE oMK, Dolvt 2R (K, 0) WA
a®(K, H)% o®K, L)2 %7|38712 3},
Rol (K,a)® AE Wi g=HA &FEFo|
pt A1 gl W RS a=a®(K, p)old
T3 a<a®(K, p)old AFZ AHolrl,

oK, p)7t BEel 4AE 2E AL 4

33

P

>

(& 2)

(K, L)
a® (K, )
(K, 1)
(K, H)

0 K

A Ba F gl

(D a®0, £)=0, wvu.

(2) %—%(K, 1) >0, ¥K>0,

R
3) %(K, 1) <0, .
(B 2] d9317HA 7Hs&d A$d 9
a®el A= gl 99 (Dol dE kel
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2ol aRe yoll TFAIGe] AAHE Ao,
off el wiel o] gRE

2
Fibmeld ol&

6=H3 %% Foide W o @& K3
zgsed RolA o & A¥g Folol gg
zdch (@ Uele 67F 0, o, u' 19

(0<p”"<p'<1) WZbA ZA$7F 2234 Qe

K7b oA Aeel A urt 24 afgle] #
ol &= AL ZFAstth,

Aol A AHE a5 oR7tell= EXHFT #A
7t A”ated o] BAE o4 o HEEIHE
(separating equilibrium)-& €4 +& 4 gl
222 O FAE 9A 9i|nA g,

HWEEE 3

@l %3t 7 goll s ohg A7 A - g,



(1) a%(K,
v K >0,

(2) aS5(K, 6, 7s)
<a®K, §), vK<K(6)
=a®K, 6), vK=K(@).

3) z>mel®™ aS5(K, 6, )
<a®(K, 6), vK<0,

(4) z=($(0, ), T)eolHA K6, n) <
(0, K(8))2 K6, z)7} 439,

6, 60, 6)>a"(K, 6,

as(K, 8, =)
<a™K, 0), VvK<R(8, )
=a®(K, 0), K=K, =)

>ar(K, 0), ¥K>K(6, n).

A 32 [ 3] g 7l o
g F Aol o HFMEES 44 ¢8 4
A olshd 4 ok, FE2ElA AFF ule}
Zol K>0d &Aool 71l 2 o 4%
o] {EfEe] ®ine KRl zy dels g
2 B IEAE (net surplus) 7} A Ar=Eel, o]
M IEHE K71 K@) 4 =23 w712+

(& 3)
& (K, 6, $(0, 8))
(K, 6, )
(K, 6) |
! & (K, 0, n°)
1
a(K.6,%) :
]
i
!
K
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GRS (strictly increasing) 3t K >K(8) <l
BEE KA Sd3" g v(K(6), 6)+K
—K(0)& A542 e,
a®(K,0) = Reol ¥4 Kd da K9
7 E Fev aFAEelH w2t Rol (K,
a®(K, §)) e ¥ikEiTikits 4% 3+ R
o] RG-S 00lx FRke] AF A= M
HmEfEs 25 SolA A%5"d o5(K,
$(0, )7 a®(K, )Rt Sl A3}
Se7t $(0, 6)9 ojal& HAF A
- HFIMEEE 27 RAA & AL 9y
3tv o] MFtMEME7E K>0 2E Ko d
3] IF (positive) o] 2.2 Rol A «®(K, )Rt}
2 AEE F= AL a4y dFoig. wat
A 2EAR - A RAAF 5K, 6,
¢ (0, )>a®(K, 6)°]t},
®ET 2" > 72 1Y 2”& HAdSdE 1
¥¥= MENEES S Y &
o]elg 2A HM o] AF RS FAY Ky
o] JIXE ZE &S A A
23549 3~ & miek 2ol a5(K, 4,
)2 a™(K, )Rt o Ao I
o ¥R mel oldES AT Af 4E
F+= SdsE MMEREE A A ==
K=K 49 R 09 fifiges 94 =
% aMK,0)€ a5(K, 6, 7m)elth,
K<K(e)9 o A== wbhEils =
g AR Feng K<K(9) A
b ¥t e AY A RS K vw
9 HAE ZE A =v ujeba
a™K, 0)>a*(K, 6, 7,)°lth BEEH 3-(4)
=g ¥ AAHoem FHY 4 glemz

o9 $B< A= 3oy,

6,
£ ofx
]

Bt

*

A8



V. oG s
(Separating Equilibrium)
of BAAE Tl TAE HULHE

z+

Fanal Aok, SEHEAIA S S&
OB WHBHERS Adee waA R
S7b AR FHEITEOZYE A
o WAMNS S92 5 Aok SEEE
A ElEE SEE S nd odde 2

Z}

4
KX
T

=t SlEE %L S Seol 2 #
dol g (K, a), 5 Sl Ad% 2% R

o] £&drt Ax SelA zm elste oS
7t FE (K, a) FA A9 o]
Sdsste (K, £ A, A EE
Hfigel 4S9 ZFolor & AAL
wd {59 Ades mHIrE S, o
9 BEAHEe SEEHEAA S& K(L) ol

zesty 2 724 ReA 0
FE AE oRK, L) AESF

TS AdEE RE o€ 7%

a

SED

o
g o ©
¥ o2 A
ML e
3 e Nl

o
)
’O“_l{
ki

50
F 0

(K*(0), a*(8), r"(K, a), u(0|K,
a) Y7y sBEEfgelst A =W KT(L)

>RK(L), a*(L)=a>(K* (L), L, m)
=a®K*(L), L)elz #"(K*(L), a*(L))
=1ejr},

47 49 Y42 FA FIE 5 st
RAA, RL a>a®(K, L) TI27A (K,
@) 27 7FF ot

347 RIAE Aokl

111

ZAgel7l wEelth, wWEkM  Sel (K(L),
a®(K(L), ))& Adstd R 38 Aol
o ole Sol mol °lde AN nAY F
WEEe EK3H wEA 27 (L) <% (K7 (D),
L, m)elth, EARAZ, SEBsHAN RS
(K*(L), a™ (L)) 2%¥] 6=Lg& &3] Lo}
2 g ederg (K'(D), «"(L)E F
o2x AAlL moleje] 0 o] Aot
g Zlelg, a”(L)<a®(K*(L), L)l
g Rol S Ade AFsA HY 59
o]} (0, L)°o] Hedl o]+ So Had
w2l ZHA ke 919 A 2
dof, mabs S & sEEafil A ReAA 5
2 5 e AXE #HMeF Y o7 (L) >
a®(K* (L), D)°elch. AlA, $1¢ A &
A A w2t o™ (L) =a® (K" (L), L)°le
of 3m S & o] 2] defef
g, webAd (B 3]el upe} 7ol
(K*(L), a*(1))E a%K, L) oK,
L, m)7t BAE FEo A3 &
K*(L)>K(L)°l 3 a " (L)=a®™K " (L),
Ly=a*(K*(L), L, m)elct, BZFA=] 49
W82 Rk EERES] A EKRERSR 4
ehdA] e EZ&AQ FAVE olFAE
oujgich, sEEgHI A S & K(L) 149
zaanz o] EEE BmA(LA7]
FA7b o] Foi AW Fape] A FAbEE
MFIEME 25 AAdel 23 RAAE &

‘l

SEES

7 o] el-&

0] =
Pt

=

=

Ay

R

T

BEI A3 HAE Ad ARE E ol
ot ‘
aEt 1d5F, 5 Swh o A
Ad=ste FHRETHRAES R AH (K,
a)ell 23 Ao Siv=  gEESf A & (0,
H)E A33te FEs ZHA Asd 2 o



E SEEEEANA Sie 34 (K(L), «%(K(L),
L)e AdAF F71 Az HdA AFE
ule} o] o] AkE FA Rl o8 5
2 40, H)E A3sE oo 24
g, ol SF REXH 542 (K, a)
oM FHBITEAS AHTS v,
Rol #%s: (K, )9 #+3
g RRozx So AL FAld AAHY
ARAez ¢d & 910} ofel e F3A
Qd HAge 2L F7b glem o] F o3t
Si8l A ddd DY FHL s
otk Rol a<a®MK, H) o9 (K,a)st
= ARY A s

ft BE 298 (K, o)9) A9 R

i
5

A

B T

=

1 olfE
o] g=H<Y 5] lojzty Wriete S
A4 £ 2A =97 gEolch, depd &
BEEAN Si= a>a™K, H)A (K, a)
Fo A Adstodol Ao, HEEHHEAA S ol
wrs WAHr st A%EA azad(K,

Lym)& BAd 2estd Sy

(& 4]

{
1
\/‘{/’ (K, L, @)
! .
|
Kn

112

a>max{a®™(K, H), a*(K, L, m)}3 ¥%
Ag BEHe (K, o) FAA HHRRTHRE
Aol gk, EE Rol FEEAMENA
FEAE WRANE 2T (K, 2)F
FEE ol BAL ofF Qi FAAHL
= Aol 4

H = o
-

~
lo,

Eete BE
(K, a)& sg3dz 7H3sa 59 A3
FAE 2 BA o] AY Sie
maxx ol (1—a) v(K, a)} st a>max{a®
(K, H), a*(K, L, m)}e E@EftiiEe] #
g Ad¥ Aotk o BE(LMEE E7] 4

=

A A AFRAL A uA,
WHEE 5
MK, H)=a%(K, L, m)e A&

(KoL, m), K(L)) ¥l AT K,°
fdd AE AR K<Kpold of(K,
H)>aS(K, L, m)oli K>K,o1d a®(K,
H)<a®(K, L, m)elth

B3Ae] 59 W42 [IH 4] dE=] 9l
o, (B 4]l A T A =k
as(K, L, n)< #& K W& «*K, H)
oo f1A s K(L) #FHZel AT Kol
A a™K, H)% 2Aste] o5 A% a®(K,
H) Sl s1A3tct, obebA 99 Bsafbhhd
o Atz [@E 4] vebd F2 b
g 2 9o AT (K, a)7t 2 Aot

Ao RBLFES] fF7h [\ 4)e F2 i
B bel $1Ashof st e Wesch, [ 4]
o] w72 ARG e AAT (K, a)7F H
o mEfLHES 7ot ol fr&
Se7b 2@ (K, a) HA (K, a—e)S X
A (FHL £>00 AHallA) =AY o]
F7HA1717] w o),

-

& 2ol

A

2

L
= T

L. RN
- e =1



(@& 419 &2 FAA de (K,
a=max{a®(K, H), (K, L, =m)}&
F271E (K, a) & A= Aol U—v)v(K,
H)E Fd3dA71e71te 249 Ads
(parameter) o kel 28 JLom FrHA
$7F AR 5 gleke,

a), &
=2t

L

7

HAEEE 6

maxx ol (1—a) v(K, a)}
s.t. azmax{a® K, H), «5(K, L, m)}9
= o5 2o

(1) K>K.°1d (K, «5(K, L, m)}ol

figo] 3L
(2) Ki<Kpold (Kn aR(K,, H))ol f#
ojc},
BEAe 69 W4 (@& 5] [ 6]z 4
Bg 4 ook, el A AFE viel o] 99
RELEES e [J 4] 58 FA

A FHBITERGE T4 (1-a) v(K, H)

(& 5)
& (K, L 1)
G R,
(K, H 7)
Rl E
! R (K, H)
F .T
R, !
D |
1 R3
|
1
R i
R, ¢ 1
A B K, K

13) WRERE 6 3 LT dee
.

K, (A) 9 K,

113

(& 6)
a
F
!
| & (K, H, )
(K L) i
I " (K, H)
|
' !
| oK Hm)
' i
1 I
! |
1 1 K
K, K(L)
£ Fd3stE (K, o)l o (K,a)& [E

19 e AT dbe S0 FAARY F
744 obdel AE FApEFTAAAL gleiel
& 7ot}

K> Kp9 2% [@ 5] sle vhet 2ol §
o FAEZA F st 7 FAH o5 (K,
L, m) %A #HstA(tangent) Dt o] A

Hol [ 519 A Eo sizdd. HAA4
K9 32 Kelv a9 &2 o° (K, L, m)
olch, wetA § igsE el e REAe

6- (Dol A& Bkt 2ol (K, a%(K,, L, m)) o)
o K<K,d 25 [ 6] & vieh 2o
Syl FAEFA st (K, af(Kn H))
AHE EHste L o] HEAME F
Yol $1Xgkc}, o] A9 91 EsE{bH
e e Fd3] REAHY 6-(2) e e vkl
2ol (Kp, a®(Kn, H))7F 2 ZHolt},
2EAE 69 W& ROl a>max{a®™(K,
H), a5(K, L,z)} (K, = (@ 4],
(& 5], (@ 619 &8 FA4e s1xsA} 2
Aol AXFE (K, FF3x FL& F
dol AAF (K, a)E AFde

a),

r._):_l

a)E

X-]E_]l:

i

tlo



AbeE o Sy7b Aol & A JrkkEk
TRl 2 Aold, £AE Rel ol3d A
S AbS3ke Ao #AE ST Hevlelrt,

&9 A2 15+ A2 244 A= R
olH & o] Hfirkkagel™ HF A 49 B
A2 6o A= S Emg =3 HyfEEag

< s mA @,
TE |

K> Kyl stat, 28d o529 <(K7(9),

a™(6)), r" (K, a)>e SEHBERIEHE
o},
D) (K*(H), a"(H))=(K, a° (K, L
™)),
2)(K*(WL), a™(L))=(K, a°(K, L,
7)), K=K(L), K+K;,
(3) r"(K, a)=
0, a <max{a®(K, H), a® (K, L, @)},
{1, a>=max{a®(K, H), o5 (K, L, m)}.
I8 2

Ki<Kpelata a2, 22 og9] (K*
(6), a™(8)), v (K, a)>E /B
froldt,

(1) (K*(H), ™ (H))
=(Kpn, a® (Kn, H)),

((K*(L), «* (L))
=(K, «°(K, L, m))
=(K, a®(K, L)), K=K(L),
3) r (K,
0, a<maxia®(K, H),
a’(K, L, =)},
1, a>max{a®(K, H),
a*(K, L, m)}.

(2)

a)=

114

A F EBAA B vpel o] srEEH
< K% Ko Al zZ7d we 243
o, HA AE 19 W4e (B 512 84
Ba, RE [BE 5] & 34, &
{a®(K,H), a*(K, L, m)} el dAY =
A AXTG 2E %ﬁﬂ@*"fi“f“r (K,a) & &
gty F& 1o $1x]8 (K,

@ — Mmax

A a)E

F A¥etels A% A4z Ao Rl
of AL A4 24 SO oloe Iun

=
=

she WimkgirEmre (B 519 A E,
(K a®(K;, L, m))E A8t Aol
S.el eleE Suistsle FHRBITIRMS
(@ 5] #& 4 % o5(K, L, n)%%,
& K>K,9 3%
= (K,a) 52
BoBmR SelA 79 ojedg
Sol A E ol F olx (K,a)E Ad3)
4 zelzk ok, &, oSl =) 9
o [ 519 # Ex A" K>K()a
Al gho] wt &,

(B 519 Fe RKWUL)<KA
(K(L), a%(L, K(L), m ))& %A
4 GE K(L)>K
Aolth, K(L)<K,
o oA [I# 5]9 F
T FHEE AY3 o}
o] 2 Aol K(L)>K
I 5 oA Fe
s

whebd A1 (1),
o] HA<leo]l Fr=dct, A1y
A7 = (G, (C)o s
UFAF e R BRI MRS u(6]| K,
)7t TAEE o] y(6 | K, a)ell A3 R

o]

A

A

ol

mh
o
w,
o
22
>

% Aol

25 59 o] &

(2)el sk

=2



MEFES A d AHel 19 (3l
Re| Hzro] #H A Zslofol g,

WA KR Bl 3lE (on the equilibrium
path) FHREEITHRMG S8t AESEAL
St A EE Adsta Seol A D AR &
e =4 gew K>K(L)elx 3 E7t
ol ofd AAd GE
BayesiEflol wal ROl HEB#NY WERESAE
A E7F FARE AS =H 19 WHEE
Folof 3w H Gt Foz& of =L 1
o] [EFEE Folof g,

A EE oMK, HYRT} 3l A3+ A
E7} AQHARE o RE g=Hy& ¥==
ol & Fedalor s Aol HAolr, AH GU
Agrd deo R 4=LYE 4H G7}t
at(K, L) kol S1H 2 dA =3t Ao
HAolt}h, uwatd HEKE LA = Bk
Tl g Rl OS2 olo |Fe] H
= BN MESAmC s obFd EAZE i),
BN A A=A WS FMRBITIREE
o tid R dgo] (Cy), (C)E =E3+=
BRI RSl S8 A & FHE
AL tid AFHEE ks dr7=2

Q) =
AA LD

o) .o
f= =1

A, Adstnz

A

ofN  J

A 29 =7 = w)Lstd, Rel [ 6]
o Fe& F4 Lol A& (K, 2)& EF 7

rapn Fe fhg kel A 2 g6l A
(K, a)= 25 $82 d St 4 D& A
gt Aol HAolgh w3 Sol B D $%
A A Fg AdsE 7
ooz R AHE BA,
FHRR TS el RSl o)
IS AR BRI o) e 27

L

g

115

9& g9 & & Aok St 2 DE AEs
i Sl A FE Adsiez RS A D} A
GE o g=HdE 49 A Frt A¢d 9
=L . & D7t oMK, H) L

Fah o] HAolw A
F7 a®(K, L) kol 9282 o8 $esit
A ES HHold, (C)E BEAINWUA 7
742 9ol AAD (K, )0l A R A
G AR K HEM 10| K,
@7t EAFE BolE AL Wil Ax A
o 18 Ageh mgenz AYai 2

VI el o3

o]

—_—

mel e fidel A T HEELE
.

Hg Bahel Fib Ui % RS A
gAE welmA Ak, FEAA 2 vish 2

o] HEEHLHS Kot K, AUAA =7
ezl degAnz K >K,d A% K <
Kp,d A%E 92 AE3}e Aol 83,
HA K>KR A¥E 2A 7lde] /A
zzAest HREY ¥l #E
FolA Ko FA dr7t2A o%(K,, L 7)
o] AE(E 59 H E)E Agsie (RikGE
zzAed B¢ pELEE K>KIL)I

A%

W K A WrhzA oK L A%
(8 59 4 G)& Argch (@ 5]94 2

T e mkel #Ze] H EE oK H) 34
B} gl $1X gl a"(H)=a*(K, L,
7)) > ™K, H)eldh, w=tA (K, o (K,
L m))el AtE x4

4
A RE FAY K& AR s

>

=

FHFoZH

$_
a



A B, HEA FAAE 49 ol ¥
sted A8 FFFA Eol AAze BANE
(financial market) ol 33 % F A2}
Eo] 2AAHz A KE Adde 7Y
< 94 ddx fHE F

2015 st pEEe Aol (K, a)=t
ARG ed ElEANA dF3 =k 2
o] (K, a)st (n, p) Aololl & 1#1 %] 4
Aoz Tzt A glon olE (i p)=E
upFtol des 5 gl 2d A mikaE
¥t AL (K, (K, L 7)) &
¥ 17h Rl No®(K, L 7)) 9 #RX

o g B g
$ WE NS, L)

W ogdEe Nd FAL AL TasE

f

do,

f

=

=

o 7tAL2 dvjst

(Ko H)——gi i3

Loy (Kiy H) ol v
>00] B2 HEE A5 aA Dok DA BalA
Fitke ERMEGES) we (SR AgEch
Kifigel Be BREI EAS 2 BEE
7} =he 219 (small risk) ol W8] HAFFRIE
kit =g B AS o] A¥e] Fikkel
N BEEE 242 Aold TE o] A%

K;
PEEE NFI(K.La) ) FHTe 2718

A3z ke ¥ (rationing)E AelH:

2

da AR HEE LK, H)7

el

o, oA Aelle) SRS Fikd A
BREES TYF KES SHEHRE FA
Avstz o, o] SrEEGEAA Bikkrt K&
2 AR E ofE mlk&ElE ALt A
o fege) kAN A 2T el |

No® (K, L, @)

116

B OFHRERES A9l sk kgt

o Folck, whd HKEN AEEIH RS F
&E Eol7] dstd K 9 drtE ReA A
Eate AEE F(K, L m) B E5o [H

519 Te} 2 #FHEBITHRMAS A4
ol Rl 9 AFZ Aolth, o]l AF
HE olfre oAl FHE A MKENE £
¥Fx TE ALY FUdol U7 dEelth
Ekal o%ts K>EKW)d K9 #%
9 O7t2 a®(K, L)9] AEE ReA AE3}
22 o] Atde thkel KE Lol HAS
A ged, K<K,d A% F [BE 6]9
SRS A St oK, H) 4249
A DE Adsts] S0l ofK L) F
g e Az o] KE Lol
A e,
oWl = SEMHS Tt RES KFEMH
S AE 2R, s A 3] K&
#Ha A% Ko K,o AdA z27d FA¢
K(L) o149 &AS =939 ol &
whd A% K>K.old Ko BA
Ki<Knol® Koo %he 293
& BiEEz=AEE 713 /\%4
Ae2Rele] M IEES 55t
< 4 2GR %I{kﬁﬁf‘-iﬁ!—-a
K,<K(H)elz2 4
2HEY MMMEEE Sd93ssts
9] LAt 22aA XA
geba EkEt e AS FEM
(inefficient) &7} ol FAA =Hw FHIE
oAl 2 wmis} o] fHEHrF ¢4AT AF
(under complete information) 34 A& 4l
& o) FARNER ol A o
i f (cost) 22 Holol & Aot 99 Z3

[}

o

A
WA s

3}

o

z=

P

r-{o

¢

lm

o
>



A

{3911

=
RS
=

]

2 EgEE ke 4 FEREEna
Fgs 3 KEE RSEA o4
T A= &b mENd ]
vjghch, oA Brkel KE BB LR
FEH FEFEAA o)A E =
ofw HAA JEA FiA(loss of
welfare) & subal @Adoln] BORAY BA-L<]
o] wojof & Alojci

prvs

01.9__9_
=

E7t Zero sum

game©°]

il

VIL

ARiolA BAE FHE TR S
QUFAART G AR o] $UT
BE 23 ke Ao 2He B3
Bl masl ¥4 Tehel Fibke) s
R HRTE $U 4EES Led

= 1255

N

to  ofr

o] w4
of slejgten 1%ak Aol FAAA W3
9 Fibke) S EHERA HE Age A
T ohiz Fitke BMLHe AFAE &

117

e W] 25 B o2 I
ot = o] 2 FrbkRETE] $FE e MABMRIES o}
e EAEE AAsAG wd=HA FEAY
ol o2 KE LGS BREE 145 A
1y BHS LA 2 ozl BERBINY K
Fe] KTE 7MHew A3 AAA a5
LAst3 ok & 5 Q)

229 AR Bao AHRE VxR 8
of FEREATEAE S BARFERMC
LA Hg A7t shesie] 3o At
o dukstE sbsAde]l F83 olth oA

Bae) RdeA FAA o] dEA FAAR

R

o
p L

Awdda 3 sbgE gsstd g Fax
7b EA 3 FAAEZ A 99 (risk) ol o &
B = (attitude) 7t =2 A$-E zHs £ ¢

& ol Bare] FHo2: oA A
sd mele] FH A= KIE LG KRER
& 7kx] o ukst

2
THt A e —RIEEE
o} fEhEch 93 TR AF g
F8d daide p¥tY Frrg $dsg
ol

- ~ o
= Al =x&

Fid BATE FB
A71de. o] #
fERe 714l 4



e FATH ETEBE T R
Hige dugez 449 4 gon st

FAN R 5 449

o A% wATHS T8 HRTA Wikl ¥
Fol Foldm glom of FA: PR A%
4 Aoz A9 KATHE T BPRE
Ao 2ggo] i oAE 1 AAZA %
2% ¥ oz A" AMEAY 9 9
S4ol BrAHT € 4+ Yo EelA
weln AREY AAH Fa4e 7oA
#e & vtz w,

> 2 XK J

Allen, F. and G. Faulhaber, “Signalling by
Underpricing in the IPO Market,” Whar-
ton Working Paper, 1988.

Banks, J. and J. Sobel, “Equilibrium Selection
in Signalling Games,” Econometrica, 55,
1987, pp. 647~661.

Baron, D. P, “The Incentive Problems and
the Design of Investment Banking Con-
tracts,” Journal of Banking and
Finance, 3, 1979, pp. 157~175.

, “A Model of the Demand for
Investment Banking Advising and
Distribution Services for New Issues,”
Journal of Finance, 37, 1982, pp.
955~976.

Beatty, R. P. and J. R. Ritter, “Investment
Banking, Reputation, and the Underpric-
ing of Initial Public Offerings,” Journal
of Financial Ecomomics, 15, 1986, pp.
213~232.

Booth, J. R. and R. L. Smith, “Capital Rais-
ing, Underwriting and the Certification
Hypothesis,” Journal of Financial Eco-
nomics, 15, 1986, pp. 261~281.

Campbell, T. and W. Kracaw, “Information

Production, Market Signalling, and the
Theory of Financial Intermediation”,
Journal of Finance, 35, 1980, pp. 863
~882.

Cho, L. and D. Kreps, “Signalling Games and
Stable Equilibria,” Quarterly Journal of
Economics, 102, 1987, pp. 179~221.

Ibbotson, R.G., “Price Performance of Com-
mon Stock New Issues” Journal of
Financial Economics, 2, 1975, pp.
235~272.

and J.F. Jaffe, “ ‘Hot Issue’ Mar-
kets,” Journal of Finance, 30, 1975, pp.
1027 ~1042.

Kreps, D., “Signalling Games and Stable
Equilibria,” Graduate School of Business
Research Paper # 758, Stanford Univer-
sity, 1984.

and R.Wilson, “Sequential Equili-
bria,” Econometrica, 59, 1982, pp.
863~894.

Leland. H. and D. Pyle, “Information Asym-
metries, Financial Structure and Finan-
cial Intermediation,” Journal of Finance,
32, 1977, pp. 371~387.



Mandelker, G. and A. Raviv, “Investment
Banking : An Economic Analysis of
Optimal Underwriting Contracts,” Jour-
nal of Finance, 32, 1977, pp. 683~694.

Nam, I. C., “A Signalling Approach to the
Initial Offering Problem,” University of
Arizona Working Paper #89-2, 1989.

Ritter, J.R.,, “The ‘Hot Issue’ Market of
19807, Journal of Business, 57, 1984a, pp.
215~240.

, “Signalling and the Valuation of

119

Unseasoned New Issues : A Comment”,

Journal of Finance, 39, 1984a, pp.
1231~1237.

Rock, K., “Why New Issues are Under-
prices,” Journal of Financial Economics,
15, 1986, pp. 187~212.

Welch, I, “Seasoned Offerings, Imitation
Costs, and the Underpricing of Initial
Public Offerings,” Journal of Finance,

June 1989.



(Kt ]

o] #2e BEY A 19 39 F LFo
AA e HEGEET FREAHEL 9

Re| gimgol B ¢ o1& A2 sste RY
B FEESMA AR A (consistency) ol o
g F9e 93 g Bl S [E 5]
o A EE Adsta gled S A Fu A
G & A& Adsa Ao, #gR S0
Hq GE A93dx sa EE Sl H GE
/K‘]Eﬂ?}p}.l 3= gl o %3 alurAy o] AMA
ol ¢it}, wetd [ 5]9 K-a¥wde A
E F A ESd A GE AYI BE Hol] £3
AE ghol] 1A hth o] A o5
o] &k},

(L)

=
=2

o

A9 1(R) : a>max{a®(K, H),

a’(K, L, =)} K, a), &
(@ 5]eA4 F& TR 9
HAET AE,

C[E 519 F4 O0-D Hell gl
o (0-DAA =3) FA A-D
2 FH32 sle AE.

(B 5]9 FA oS(K, H, 7) 9
U (FA44e HE 28 HA
g AE,

a*(K, L, m) Lol 1A 389 (F
Ade HE Z¥) oK, H,
zw Bl $d AT HE,

Ao 2(Ry)

A9 3(Ry)

A9 4(RY :

R myfgmmse A 160 e wish o)
(@ 5]9 & FA4 AAY R AG 4
A% (K, a)€ T3 F2 AR 2
AR (K, a) & A3 Aol

FA Riel £ (K, a)E B2A, SHF &
2% RS dgd HAGe] Riol &3

i

120

(K, a)E A9 o #F3AH 4& F s+
o] wgke) FFES A ®Hroh wEA (Cy)
€ olFd AGE 7hstA X, Rel 6=
Hel 43 & &8 FoF 4 o HHKM
s hie 4Rl sleH 3% Rel
Ridl 3 2+ (K, a) & g3l Aol A
oltt, R,AFe %3 (K, a)d AT St
Scel BF Re 3o F3:3pA BHEARE
o2& 0]dg A HER (C)e °oHFd
Aekg 7hekA] R, Re] =L 0Eth
Z &5¢& Y3 BHRWN #Esme (C)
£ BFA7IH ol R,AHe £ 7 (K,
)& AX-se R A HAHo 2
th, RaAge £33 & (K, )9 AF S
Sy BF A"FE fradeo]l der wax (C,)
= obdl AGzd S FubslA g, Re)
& (K, a)ell sl =Ll £3 & &
Foqg 7S o2 (K, a)E AYse
AL FHAo|r},

utrlete.2 R, XA %3 (K, a)F =
Z, Rel R.A9 £& & (K, a)E %
g o S (K,a)E AF22H GH FE
Fstes AR o £ oldg dE wd S
(K,a)5 AZL2ZHN EE AT d us
‘5!% olel g A "o}, wepd (C)el o3

Aol £ 2 (K, a)dl W RE =L
oil 18] &&& HFodsol I, R &3
(K, @) B5 oK, L) FA nvl3] Lo
AA 3R R Re] o] & AWste o] FAo]
oh, Dkez A 19 MRyt #ivkgET
fEffol g Rl oi-&o] (C)E HE3t= A
T2 FEixd 98 HZIE ¢ Lol F
3 = Ak,

o]

Aol

nﬁm- f

2
R



1380 o{ &

w1k H2m

SREEAR

gL E 3 AANE S BT

|

<o

2%
i

i

I.

53] FARIRILS B
38 B
= %k

B g HR,
MEE MBEsEFdA o9 A
MmEel Stk AARUE dwd e

% Af HMHER

1) RAke dg Mg BAL2SEH Bl B
o RE 2 EE S veb d2 BRE AU,
M E ol 8 gt TARE A3V e,

121

e Rro] RBEHKE PBLAAT
2o e RS

o] flilksE
(disincentive effect),
BAEKS FaARtdE o8 &FF9 9
dz B¥sa gAdden TARE A7
Yt A e T3 4XF A &

ol=lgt Ml (distortionary)dd EAR
AR B FRorECAREE
& R
53
o 2

o,
WAL AA e
o sig wEE R 2% A=W
ARBIEE B FHHD Fi
& s FANA 1 EHke

% o)

3ko

Cl
S



gt BHAA F A5, FAR Wik
W4 Fad ATE dA Bek F, TAEN
of 722 A% FA-HRKS THES A

Rz HAS WBEMAES Folia HEESS
G3xA o), BAKY AW 2 FEptis
FAARZ FEAo 2l @A, Buye
FoRBGREe WAHK ZEE = KFfF
B EAS] kel otz B d, ol
aiEe) ERE BN BoEREEKe FAAE
#itA 2 Fx olE Aok, wEtd BARE
o] &3t BAELEGES AKMS A=Y A
A fRERY KRS FE3 ™A o
BraloF & Holth.

ol gr WA, A HKE AR dE F
B -S5EIES TAR-ol HAEshe EHL
RIS o) &3ty WA HMAEMRE #E
ez st o L BAe] Ut F K
K7t BA = BAE #hste SEE
pEREol Al HEA L AS, ERER EpRE e
s el ol Ao HFhEel BAWKIE
WaERl e Adu A ok AL &
A1 F BALEZNEY KEY 38 3
HE AAGHRS BASE] HAH B
izl HERS zeEdaeE sdlod,
o] % FAREY RS AE wEste] MR
o, ’

HECW (redistributive)  BARERE £
9 AEE EgEare BHel Ho fedl
srrel AREEo] 9w BhER RIS 3A F
A2 KHE = At AHAE, AE G
F AZo2 FAEY FIHEAR RRER
(neoclassical growth model) el t} (Hamada,
1967; Feldstein, 1974; Grieson, 1975; Atkinson
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and Stiglitz, 1980; Homma, 1981 %), °| %
e Brgthme) #& HHERES =& &K
ARBEBOZ TR, BIEHKN BAMGR
o] &l %A ¥ KERHY BEEd=t
= B ez FAstE = gifleltt, & 4
Froll elshd dubd o2 Y WoELEGR-S
ZA A o8 AR A2 2 FRklke
AAHY, AE5AQ¢e] £R HE S =

Rpime s sEE RE EERE &
=3 & d& wRetkel s+ Roldh 213

o] e EEY FEEmS 7Hdske [
Ao fAfbel dZata A @87 dE
o #MEL HRS o, 5 JFAe #{LE
shetslr] Zabste] ] R TAAM S A4
EEAES HEEER TS HERRENe R
sirste W 2AA e EEE Adoh
& o] BEIE 7 fEHAS]l —iel AR IrEEnt
A7l W Eel AL BRABE

=

& ¥z

Jd EHEE A&£AE EAsle dE fES
sHA =},
EA 2%, Diamond(1965, 1970)< £j3)

A AR FE A9 2 3 (overlapping genera-
tions model) & & & . ol WAL 2i
AR At 478ty dEel, FAES
RS Mo oldA FUdFd 5 U2
v, A2 oE itgREe Ehle] BAA o

E BEo] stk & O-GEAlel A= i
ol el fFEH (representative) HEE7}
Fiifol & A, #H¥de AE7e o
g oz sHAs FEE-BAKE ©HE
Rergry B oAl REERY %R (temporal
difference) 247t & Aste FAE Zx
o, webA o] A BAFY HoERBORS 2
A Rt REE iR PSR (inter-



& @, A4

e pEs

generational transfer) 2] & &-&
& Fel Ao BEERS Frifelvt
oujgtiy B7|= o3

Al Ae § F HESE BRestd ¥ AS
o] FAl fifEste BmAEMUHA-S st
Bgke}, Lol &3 SSEIERE
3 fAEE BASEZREY A oFste
HAARKES TEsted, BEMS HoEpok
o] ZEE el JEAg oJulg dgE m st
A g, AR SR 7 g %
Htr A bl d7st7] dFd e #{bE
T BER 2 H{CHe MREERE #hen
22 BAE 5 ddd, =3 BARERA o
of BrE 3 il vIA= MRS HEI] FE
FozH, TR fHEER S ERES
Ao E vas B 4

el e oS3 2o lEdAs #
ATl Bog EERE Aslsta o] o My
9 ORENS Ad sk, MIFEC A Al
el REBRFE e 53 AARMER
o} MR ke KW BORE A EId e
o, IVEA T 88N s A48t HH
1 MRE s AsjEgdd, wpxger v
FAME wWX FHRE B3k o

lN

=

=

I, g x

A el A" SRS MR oE
Frighs i -AAR S} F5EhE-ol fffstes &
AEgoesd, ARrte EEe] JuHE =2
E25E FiRERE 45

o] BA G Egdhs AellA
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+
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=5
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SRR el
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L
oy

& E2 A +Egd, 4 A
AHN HRE HAE SHEES dde 7
Aatel]l HAE EESHHE oS3 2o,
Al Ao A 9 xgatet AR ez NP
ok No=t 53, ¥ AF 25 —Ed po=

DT b sd, e 4,

t=o

N;=QA+n)*-N; j=w,c e 3
N,=N¥+N¢
7b He, A2l k5 At wg 4=NS/Np

< EFfoll FAe] —EZ Aelth,
7hek x=FAbE 2ol AA AifestA He, o
2tA el e 4 £5A 29
and old)7} H:f73}A =Ho),
wET AALGel fEfEsh, B m=
BATEA S Fodo HHife] gictz 713 g},

A xFe A4E Asded o 2

7 Ae

£ (young
gt fEiel =

-
T
o

L=
_’_

o}, Hylel efeld fUFEAY (representative)
A g (D)) AA A o
™, - &M HEREE 44 CY 9 CLe
2 A% A S#HEE F{iM(young

period) ol ZFEjel N HEHEAES
RIONA T IrEe R Wi, SEhe] i
< A& FEERgelet Ao, %M (old

SA3] LHste] [ A% %
a2 1d FfpfRe-E AEiESY, o Al
2o WEe @S fidz I, o
&M SFEIE ] Mt MER A 843

wro} o) &

period) ol =

il

e 2o,
(Clt, Cg’t Uw(CIII)t‘ Czwt) ............... (1)
S.t. C13+Cg)t/Rt+1:Wt+TtEY;0

cy, C3:=0

A KelH eFAY YL BRI



(W)= BUZHE 2 BEME(T,) S Aol
], R,,2 @A 9 3 (perfect foresight)® ¢
sk (++ 18 Abols) HEFITEH (net inter-
viebd o}, AREE,
ol AanSo] W wHAEE 2t s
mEFfaelel & A%, R={1+10—2)}
ol Ao, G G EF IFH Mnormal
goods)©] =, U#“( )= #225
concavity) & AE#E (interior solution) & &
FEsl= Inada fEfFS wEAI7da 714
42, (DS —RiRfe25d 2529 g

DE =E2F 5 9eH, o
= FAAZo] BfrsteE AERA
e @2
8l 1 F %

==

T
= k2

s

est factor) &

o 1l

r=

A (quasi-

=FA 19
ZHA|

=
. Tl

k,fl‘—‘(1+n)“' S?(erl, Y’f) -+ (2)

2 ZAE F ol
&2 BAERK
ok A Y Re], BARAKS
wEe] BEez, 7+ BAR:E —4&
23 ML BAL 2N e Y gl &g
i AR gd, 28 ARE BERGE
& % Ao, 7 uFe] W Hoixm we}
ol Eiid 2 o, TES R BEe
A7 REWNS F2 247k Rl
(altruistic) EEENEE o8] LAFts
t}. AR A E Barro(1974)ebsl o %HH

% o

_—

poR

g

= lim Ut (Cyyy +)= ll.m Uf, (¢, Cos)=c0 &

2)

i

_'

lzm U% (Cyyy - )—lszz“’t( Co)=0% 1

Lia=
714 U,=a8U,/3C;, =1, 2.
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A 2=
tHel eold
G e

=

=

B ¥ 2 AN B
Yo% M2 B,
WEA AR —rko] AR

=UCf;, C5)+o- V,:l, 0<a<1

A71ANA U e A FAEE CL3

Ch2%H d€ WEES vetud, V5
€ s AdzE Fel3l RN A =gd
T e RAMKES debdd, o w4

718 BEES LT EHE AR #15]
% # (intergenerational discount factor) =
AAE g ek =253 A9 w3z
U )& #2F A3 Inada 24& H=3
ot 7 g,
olAl hEA A7 BEHHAE AHR
oo Ao A FRERE g
H MEADEHEAS 02, 282 I
By fMERES 6=t AR AS 4 @y
BRI
b=C+as
Ch i+ 0+n) (1—6) by,
b.>0, v
q714 ot t#e
vehdio
e AAZAL A9 M-S o HEh
MR (liquidity constraint) & 2jw]gc}, =}
E7H E&5d3te] —BEMS  envelope
theorem< ©] 43} T34 &3 2o}

Rt+lat

3)

e WAKY WEE

mlo

USi— R yoy USym=() woveeeerereerereneene
(1+»n) 1—6)Us:—

b:=0

A7 A Zol K
k= (k—Fk") >0

BN fEfse @,
9} Khun-Tucker

o‘r‘oﬂ‘\:‘



719 53+& A KarshA "ok ohA]l e,
227 AELFq R & 7}
Inada =7 o8 HFHE 7R A, &
A2 7)e A {EM (operative) 8HAl = B
o] FRIEGRMRC] fRbER o,

A9 @.2)= ¢+ BARK KEAQ
WEE F A AEA BoE 0 E
el £ob, A7 24E& o] 43 BAK
RErE ) MOHRKALHIE S ob53 3ol A
2 4 oo, AR7te] A4t BineE
A8 (additively separable) 3tths 7}
& A, F UNACS CL)=u(CL)+v(CS)
4 A DS BAK Kol EiE HE
Bl aRe 53 o) 2412 4 gt

3t 843

V(X)) = max v(CS)+ o u
0<Cor< X1
(=8 {X1— Q+n)"" C5.}) -eeer (5)

A7V X =1+n)'CL+1—-0)71C,, ¢
& (DS BAR KES IR (=
AZF) S vehi, V(X,)S BIEEEE
grel ol FoA Ao FARMAIk#ES Jebd
o, £ V( )9 g¥dx #2545
Inada £71& 534 "ok, =& 9 A9
=i BAR KENS WS WBRAES
E X® FF2 A F 5l &

|

Cii=¢ (X3, 6)
Csin=(1—6) {Xei— (1+n)"! ¢(Xi1)}

o] & o] &3td BARKEY MBMAlL &
A= ERHZE (infinite horizon) T HHE
SRER Hygd £ g, &,

maxio 0 V(Xi)

st S4,=(1-6) {(1+»n)"* R.i S
"Xt+i} Vz'
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714, St e RAR TS WEES
dhepieh, ma o) 22 sbd o]

IRITE MERe,

?
Pt

b,=6-(1+n)" {R,St.,— (X))}

1- 0

A<

T Aok (6 —RBELREFS
E BT toll e

z A=
&3 2o,

Vi(X)—(1+n) 'Ry (1-6)
|4 (Xt+l):0

shAute 2, WE Xsb kerh 17} AR 7
tets HRe % =T s S8, K

4 (transversality condition) & 7}# gtc}, =
limeo® V' (X)=0
S0

HEREE 1Kk e AAso
g=f (k)Y Z43¥ (intensive form)ez 1}
b, 0, 70 ¢ f7(0) =coF wFIr}
3 3R, AR R AL gittw
BFE N5 waRPS Ymgte o0+ 2
o},

g 4%,

=

n=f k), (9)
w.=f(ke)— k. f (k)
AT A¥, H9 Ehd g EE
B -DMS =54 9 AR A2 KE
o2 R AR} Popdel Wk o F

Aoz #A3H

b=k +ki=1+n)" (STt p-SE0)

A2, BUfF el BORLEGRS el
B BAARMES WEMEAD A 27



o} 99 —EEE RE FHsia, o]EFH
o] ZAFYE A FR2AF ERS K
Wi T8 (lump-sum  transfer) 2 A & &

ot bR old 7 el BuFe HfE
He A% HiRRE,

thff’t kt+ 0'bz/(l_0)

2 Aodr,

ojAo2 gifel Zog w3y
st 99 @ ~ADE 74
PRAELE ohA] &, keoF Xl HHE Al A9 &l
1ig ) #2 X (equations of motion) &2 Ziys}o]

238 & Qo =,

V(X)—Q+n)t6{1+(1—2
f(kt+1)} (1—0) V,(Xt+1):0 (12.1)
kin=01-6) ((1+n) " {1+(1—2)
F (ko)) k=X
keoi=Q+n)"" S?((Q—7) [ (ker),
YY)+ ki

AN y=F(k)~(1—D k- f (k) +6(1+
) HA+A—7)f (k) RE— (X))},

wA Y 12, D)~(12.3) 22 24" 239

Egte Adxad o8 2ok, kS
X, o fepelfs (steady-state  equilibrium) €
#e A4k kS, X2 EAT W k09 Al
Gz o3 fEle FrHA RS HiEs
Ao 4 .

1) TEIAIHIE] | (Pasinetti) % : £ 0

Fopal ] jime  <p2sho
BMAA kT ¥/ HfE FIAYE A

52 2ol

3) ¥ 4 M+ Samuelson and Modigliani
(1966) ol A A A1 ¥ 43S HER]SHATH,

CHelAlg n=02 ¥
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s (py 1+ 7)
1+0=2 f (B =455 . i)
(13)ell A S8l 2744 AL EHYE 5 doh

AA R, T ] fge] 72§ BEARS

FFE 55 () =n) Bt ¥ FF4A

# o} (modified Golden Rule). EAE,

F BAKS WA F5lE oo o

wow, xFAe] g

mEASHA =k, AA=R, st 69
BAEMS A7 A,

[
b of gk

EXE

F7he 4

2) FETTAIUIE] ; (Anti-Pasinetti) #14 :

F8hed
AAKBERECl fAE3HA @A HEe A$2A,
Diamond Etsle] FEMEHABA S —5siA
b, =3 o] A AR (12.3) 4 o4
AQddg, F,

FAES
A

E=(1+n)1 S*[A—2)F k),
fFRy—0—2)k £ (k)]

—He2 AALHY e =FAAS
&R A7) e et
TAMer AHBy] & ATz,
E&EF (1-8) log o, +8 log ¢ (0<B<1)
TE-vZeta, 4 43qF f(k) =k (0Kall)
R AF, 3 BRILE g5 2ol JE

o
Chy

o
o

ol F

B
9}

=9
= ’



X1 :(?(1_ ) {1+ 1- T)f, (kt+1)}Xt
Ea=(1—0) {Q+0—2 f (k%)) k:—X,}

kt+1:kg+1+ﬁ[f(kt)_(1_‘f) ktf (kt)
+6{(1+1—2) f (k) ki—$X.})

714 ¢=8/(6(1—p)+p).

A AelA B F glRel, x=FAY AL
Ftem pg7h AAY, xEAY Fiffe] &
o FopAd g el mordoh, Afie e
TAR FEEsE Kfpshs THAME LT
o ZAg-elut FIR3tA szl z g,

o2 RYo FEKS Awur] 99
1) A& st T e kst Bz
dHe AAA 0, 6=02 HAAEHA
Aok A A, TAzueh J-P=ES F
Hated Adstd AA= g3 29,

(Ko, B, ken]™=] - [X, B, R,
1-0(—2) f'x (1—17) /'x, 8(1—12)
F"X{(1—12) ["k°+ By}

-1, 16 (A—nf'F

=1, 1/6, (A=) k+B

P

Ty

4) TF-vietay AEidel A, TEA e

ad(l1—6)
“{a—a-2{1=0 a-n} & 37

AT I=N
FFJ}"MIEIJVJ&IJ BARGHRY #HE2yE
Diamond (1970) & #=x3 A,
RSM]H“ el R E 8 AFYrRoa,ESE

ot Tg-tZa s AEKHS 2vd7 RR
75}93\ v, B39 #Re R REOEET A
= pordc, oldl W@ AAGR i Moon
(1989) & ==,
J-8 39 EAubA 2] (characteristic equation)-
&3 g,
fA)y=—(—-1/8) - [22—
ﬂyk}l_*—ﬁyk]
TA A 8 BEEEG TF-v IS R EERs
o] g3le] e EAEo F A 1B} zHe
el B 713E Bd 5 Ao (GEHEER).
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g
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=

2=

7
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ANA =g —(A—D)kf>00) W, z=
(2:—2), 2=k, k° XZ 9v|gt},
)-8 189 2 BEAZ se} 1ng
e EAS 5 AE A "9, A
EA Tl EMCIH, ol By o Sk
2 (predetermined variables) 2] #tet < %3}
22 e 9 Bye] M—g WEKKE 2
A & (saddle-point structure) = 2zt A
T o, =g EHAHE (exploding
root)®] IS A1=1/0°] HEZ o] & o3}
of MR LS FuA A2E F4¢14

2 % 9o

h=y

+

=

5

Lo

rir

4s o

AR iR

oAl 7t FARE WBRA Bt AA
wE 9 HAS Rk s
2 s WA A1) SBVE ARESA )

ol 3] &

AEA L) S AV A FiEAE N BAR
& A2AAA 2E 5 ek 28y A%
ALY 1% F7he ARREAE 1% S7H42
it 1S BAEWHS AFAIA "
(13)oll A BRe], g7} AFH d& A%
BAS wlEE (-2 79 Hafe A3
stol #A —E® & A "o, F, BA

Friakidse] e BHIN RAERS Wb
FRATIE, ol <l TR MRS
f@‘ﬂ(—‘e AR o3 BAKEES WK
23] AAetA "ok =G ko Pal
oA HEE, AMezsld og
HARCZREH HHdAz
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e, AEAE 62 FUE RS HK
Ade o8e TeiFA Rk %A BT
rbA) ol ] i Tl A A A A ) RAEM
g ARAAZY AR WEBE 1-6)
ool fktEstA A g7b FA4E AS, A
W2t wgge AXNA Io, ol =¥ K
AF FEENS REMES Kefme S04
& ojmabA "ok weld A FoE
TAR RENS AR EY BETES
27 dgg o9, ol =@ dAEH
(substitution effect) ol 9} AF&AASE Zi
N7 Gk oldld ARE B A5A &
zoe RMEAMES olel
% A2 5 FUsHA Hol, 2%A
07 ZARPL AF BHNSZE TR
A MEEES F2E B8 10% ol4oE
#ED e ¢ 5

vy Bl oE RN AR
Wate Aduw e 2o,

A &A1 71,

dk /=2 f, 1/o(1—2 f rdr
=|f1—zfB/ Q-2 f,
1+ 81" (£“+ ¢ ¢X) de
dke s(1—7)f

Z, —iezE ok 49 Fdie BARY
ZEEER A E AELES BT Wb
A71A 2& & F ek =, LEiel BAR
o 2& FEiel e AF(r=0), AER
EA 9 gAAH Frhe AEIHAIF] EA3te

AReputs A2 7)o (dk=dE°), =EA9

8) olstel K& Hligel slolAl rhEEIHEMS 4
oA Hugstad S, ol S U AS FE

A E9 v,
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A}Bee

2 g, ol didAE xFAA
=9} JBAg et A AA S At E o,

oAl flellA A AF}E JHAx, BAKS
BOEHRE BEERd 48 XN S5
of JE49 #BiLE T3] AHEE g5 2
ot SErES BURRRR L] A8 22 R
HEBE UT(Y, Ru)22 ZAE A%, &
AgEfbel o E HEIES k¥ W3te
o3 Ze] vebd 5 gith

AUP=1/pus-dU?=dy?+ (S¥/R .1

A7 pee RS BRAKHES ebdd,
A7) el A Xl AE5F9 W= A
7} g Flfas dFstes A= sl
AAd"dd, ANRE FEOfEFAA A5
A%, AU*:s X%EA9 13 (first-order) 9
BEAgLE e FA "o, 16 ANE F
Had g9 K& =28 5 94 JAd, 5
>0 23 =004 WEZ 3$°,

)
=

A U=~ (f -+ ¢ X) do—

7 0[Ok
=286, AT ceeeerserereieiaiine (18
A7NA, o=—rw/ff"E ERS (UFEN

e Y (F-tigE s AArgge A
o=1°l Bd), 4.3 &G+ A7 x=¥H
o] @ 4wl & (factor share)S wstc),

of Jebd wle} o], AUYE 69 79 ¥A
B Z7td 98 Z2RE & 5 A, o
A2l HoBLEcRe]l RIS E 1 MaEHs
AAsA =He, 238 FEERES EAES
ZaAte AH(E 2AsA 2L g,
ol8ld AFAE 79} 49

]
.
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AREES XA BARY Hodo] xFd
AZ A7bE 7] dFolw, o] A" MgAME
o AEul G olgt MG ZFriHc
ARE & 5 9doh

& E oHpel o], AAMBRE E Al
AZ 100% A7MHER, =09 A$ BHEH
HErigel SRS AzlE AEEe AR A
d=o] BEIES BUAKHES fEEsHA "o
2y 08 AS, AEEE5AY Frle M
#el il (distortion) ol o1& 1x}9) BEAzskk
(first-order deadweight loss)2 ¢F715}A4] =
of, Al§-e] Frhio] olHEEFIE 23
3HA| EEAY AL 28y A
=, AEAE HE BAK RKERN
HACH Bl oAt 3=y, A3 1
AR FE 100% 12 kFAtd A AstE
nE, Z|EA & Al F4 69 Fle
L7 FAL ARAIA =, 2
< A A& 4 F gl

ol Al AFEAaFA L &AL A A
cEAE vas 27 A8, RN SR
(differential incidence analysis)2- ¢]£3}¢]
A 7|2 &z}, A E-ol {artBeR el
TE(FATY x5 HFHA)E #{LA7)

, 79}
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R A g
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Ty

05 FA REMSZ F7H4)
B e AAA EFE e g
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EEAE 2ol 24" AZAE U
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A

& ek o]F FEIEse 0,
6=0414 5T A%,

oz 44
AT=(of +z k") db+kf drt
{(A+0—27) k*—¢X) db
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=(1—6) (1—72) fdk

o}
=

o]
=2

oW
Huﬂ

a4
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A U?| 7m0 = [1_{6(1_%L1)}—1]
(k_kc)*(l—%f)Al ¢X .............. @
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3 EBAY REE o 2
BAFRRE ALt FDHxEAe &
ARrigel 48] F3s5 = dbd, HERE =%
A Ae dFE vAA BL BARARKEANA
WAH BEse AR2Fde Yigenz,
R =] HAlE =8k BRAWES A4
715 ol § AARAA BEAe ks 7
k. wEbA ZRBHOl FEksE [

o AT, ol dAE xEAe (oA
= Ak MBAES FolA =Hol HAS
BRI ERE 2A Helge 2E2S =
=% 7 9% Aot zeiv AfEelA A
T By BAI NI M e, EREMY st
o3 olzfg A Kgde & 4 sl

5 RF

HHER = 2| Eﬂﬂl% RHRARRSE o
A Hel BARY MikEES SHAA A,
et AR7be seld MAES TR
B AAAF] F2) 5 B =52l A
BWAZA S, xR HERAWES
g st wheba) BAER A R
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IV. BIRERT iR

o] el M FsrELaYQ K|
gahgel FAd oiw u) %]

AA T HEHEFES (comparative statics)
My o3tr& S3ted Asjrsith, oA ol d
AL e BifER KRk (dyna-
oAgA WA FlE=rME AHR

AR S
dee vAer

% =7

mic path) &
712 &,

WA BRI BEN2Z N
AHEAL, KA E 2AWEs)

-
=
h¥]

=
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i

%
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d&Hela 3T
ipated)°le} 1A 3
a2 712 o},
(15) ol A} Abs B gk o]
LER K (stable path) & zZt&
Un, =3 3l (exploding) 3t FrEiEY
#Hol A,=1/5¢d& & & . °lE BRIT
it A neisid, 8= fdge] dAA
Wyt drjde s AAd vAe HEHCR
(impact effect) & #l A&
%, 719 AA} 9}

T
o lota 7tRE A,

A (permanent and unantic-

RIS 7 E T

z

L
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“ﬂi}s}ﬂ] dct, et
T3] e gk
gAiFEEol A - H 1% 8T (free variable) X+
Ed%2el 43} (initial jump) & st 2L
I 2 A & Aol oedt A}
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v 37,190 41,661 12,382 91,233 457,357
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Structure of Export Competition between Asian NIEs and Japan
in the U.S. Import Market and Exchange Rate Fffects

Jwa Sung-hee

This paper analyzes U.S. demand for imports from Asian NIEs and Japan, utilizing
the Almost Ideal Demand System (AIDS) developed by Deaton and Muellbauer, with
an emphasis on the effect of changes in the exchange rate.

The empirical model assumes a two-stage budgeting process in which the first stage
represents the allocation of total U.S. demand among three groups: the Asian NIEs and
Japan, six Western developed countries, and the U.S. domestic non-tradables and im-
port competing sector. The second stage represents the allocation of total U.S. imports
from the Asian NIEs and Japan among them, by country. According to the AIDS model,
the share equation for the Asia NIEs and Japan in U.S. nominal GNP is estimated as
a single equation for the first stage. The share equations for those five countries in total
U.S. imports are estimated as a system with the general demand restrictions of homogenei-
ty, symmetry and adding-up, together with polynomially distributed lag restrictions. The
negativity condition is also satisfied for all cases. The overall results of these complicated
estimations, using quarterly data from the first quarter of 1972 to the fourth quarter
of 1989, are quite promising in terms of the significance of individual estimators and
other statistics.

The conclusions drawn from the estimation results and the derived demand elasticities
can be summarized as follows:

First, the exports of each Asian NIE to the U.S. are competitive with (substitutes for)
Japan’s exports, while complementary to the exports of fellow NIEs, with the exception
of the competitive relation between Hong Kong and Singapore.

Second, the exports of each Asian NIE and of Japan to the U.S. are competitive with
those of Western developed countries’ to the U.S., while they are complementary to
the U.S.” non-tradables and import-competing sector.

Third, as far as both the first and second stages of budgeting are coneidered, the im-
ports from each Asian NIE and Japan are luxuries in total U.S. consumption. However,
when only the second budgeting stage is considered, the imports from Japan and Singapore
are luxuries in U.S. imports from the NIEs and Japan, while those of Korea, Taiwan and
Hong Kong are necessities.

Fourth, the above results may be evidenced more concretely in their implied exchange
rate effects. It appears that, in general, a change in the yen-dollar exchange rate will have

157



Summary

at least as great an impact, on an NIE’s share and volume of exports to the U.S. though
in the opposite direction, as a change in the exchange rate of the NIE's own currency
vis-a-vis the dollar. Asian NIEs, therefore, should counteract yen-dollar movements in
order to stabilize their exports to the U.S.. More specifically, Korea should depreciate
the value of the won relative to the dollar by approximately the same proportion as
the depreciation rate of the yen vis-a-vis the dollar, in order to maintain the volume
of Korean exports to the U.S.. In the worst case scenario, Korea should devalue the won
by three times the maguitude of the yen’s depreciation rate, in order to keep market
share in the aforementioned five countries’ total exports to the U.S..

Finally, this study provides additional information which may support empirical fin-
dings on the competitive relations among the Asian NIEs and Japan. The correlation
matrices among the strutures of those five countries” exports to the U.S. during the 1970s
and 1980s were estimated, with the export structure constructed as the shares of each
of the 29 industrial sectors’ exports as defined by the 3 digit KSIC in total exports to
the U.S. from each individual country. In general, the correlation between each of the
four Asian NIEs and Japan, and that between Hong Kong and Singapore, are all far below
.5, while the ones among the Asian NIEs themselves (except for the one between Hong
Kong and Singapore) all greatly exceed .5.

If there exists a tendency on the part of the U.S. to import goods in each specific
sector from different countries in a relatively constant proportion, the export structures
of those countries will probably exhibit a high correlation. To take this hypothesis to
the extreme, if the U.S. maintained an absolutely fixed ratio between its imports from
any two countries for each of the 29 sectors, the correlation between the export struc-
tures of these two countries would be perfect. Therefore, since any two goods purchas-
ed in a fixed proportion could be classified as close complements, a high correlation
between export structures will imply a complementary relationship between them. Con-
versely, low correlation would imply a competitive relationship. According to this in-
terpretation, the pattern formed by the correlation coefficients among the five countries’
export structures to the U.S. are consistent with the empirical findings of the regression
analysis.
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Technical Inefficiency in Korea’s Manufacturing Industries

Yoo Seong-min

Lee In-chan

Research on technical efficiency, an important dimension of market performance, had
received little attention until recently by most industrial organization empiricists, the
reason being that traditional microeconomic theory simply assumed away any form of
inefficiency in production. Recently, however, an increasing number of research efforts
have been conducted to answer questions such as: To what extent do technical ineffi-
ciencies exist in the production activities of firms and plants? What are the factors ac-
counting for the level of inefficiency found and those explaining the interindustry
difference in technical inefficiency? Are there any significant international differences
in the levels of technical efficiency and, if so, how can we reconcile these results with
the observed pattern of international trade, etc.?

As the first in a series of studies on the technical efficiency of Korea’s manufacturing
industries, this paper attempts to answer some of these questions. Since the estimation
of technical efficiency requires the use of plant-level data for each of the five-digit KSIC
industries available from the Census of Manufactures, one may consture the findings
of this paper as empirical evidence of technical efficiency in Korea’s manufacturing in-
dustries at the most disaggregated level.

We start by clarifying the relationship among the various concepts of efficiency—
allocative effciency, factor-price efficiency, technical efficiency, Leibenstein’s X-efficiency,
and scale efficiency. It then becomes clear that unless certain ceteris paribus assumptions
are satisfied, our estimates of technical inefficiency are in fact related to factor price in-
efficiency as well.

The empirical model employed is, what is called, a stochastic frontier production func-
tion which divides the stochastic term into two different components—one with a sym-
metric distribution for pure white noise and the other for technical inefficiency with
an asymmetric distribution. A translog production function is assumed for the functional
relationship between inputs and output, and was estimated by the corrected ordinary
least squares method. The second and third sample moments of the regression residuals
are then used to yield estimates of four different types of measures for technical (in)
efficiency. '

The entire range of manufacturing industries can be divided into two groups, depen-
ding on whether or not the distribution of estimated regression residuals allows a suc-
cessful estimation of technical efficiency. The regression equation employing value added
as the dependent variable gives a greater number of “successful” industries than the one

159



Summary

using gross output. The correlation among estimates of the different measures of effi-
ciency appears to be high, while the estimates of efficiency based on different regres-
sion equations seem almost uncorrelated. Thus, in the subsequent analysis of the
determinants of interindustry variations in technical efficiency, the choice of the regres-
sion equation in the previous stage will affect the outcome significantly.

Illegal Transactions and Import Restriction Policy

Lee Hong-gue

Illegal transactions such as blackmarketing and smuggling allegedly result from too
restrictive trade policies. A recent U.S. Senate hearing on the blackmarketing of American
goods imported into Korea for the purpose of supporting United States troops and their
dependents stationed in Korea concluded with the allegation that Korea’s highly restric-
tive trade practices are responsible for the emergence of the black market. It has also
suggested that the removal of such restrictive trade policies would eliminate black market
activities.

This study addresses the relationship between trade policy and blackmarketing by
investigating whether trade liberalization results in the reduction of illegal transactions,
and whether the eradication of blackmarketing indeed improves social welfare.

When both legally imported goods and illegally exchanged items command the same
price, trade liberalization, meaning a decrease in tariff rates or an increase in import quotas,
will increase the quantity of legal imports at the expense of illegally transacted goods
on the black market. But the price of legally imported goods usually differs from that
of illegally sold ones. In this case, a change in the relative prices of these two groups
of goods due to a change in trade policy will give rise to income, as well as substitution,
effects. Initially, a decrease in the import price due to a decrease in import tax rates or
an increase in the allotted quota will reduce illegal transactions, since the decrease in
the import price will induce the substitution of legal imports for illegally exchanged,
but otherwise, identical goods. On the other hand, the demand for the illegally tran-
sacted goods will rise, because of the income effect of the reduced import price. Thus,
assuming the positive income effect overwhelms the negative substitution effect, the
demand for illegal goods will increase, thwarting the reduction of blackmarketing through
trade liberalization.

Yet, stepping up the enforcement measures which are geared to preventing
blackmarketing itself will drastically reduce the extent of illegal transactions, since it in-
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creases the cost of blackmarketing and hence the price of the illegally transacted goods.

What this study suggests is that the emergence of the black market in Korea should
be attributed more to the excessive supply of duty-free goods imported through U.S.
commissaries and exchanges than to the excessive demand for foreign goods.

On the other hand, blackmarketing, in most cases, improves economic welfare, since
it constitutes an increase in the “actual” amount of imported goods. Suppressing
blackmarketing through stepped-up enforcement methods is beneficial only when the
substitution effect of the legally transacted goods resulting from the increase in the price
of the illegal goods prevails, since the increase in the demand for legal imports must
override the decrease in the demand for black market goods as well as the negative in-
come effect.

Underpricing of Initial Offerings
and the Efficiency of Investments

Nam Il-chong

The underpricing of new shares of a firm that are offered to the public for the first
time (initial offerings) is well known and has puzzled financial economists for a long time
since it seems at odds with the optimal behavior of the owners of issuing firms. Past
attempts by financial economists to explain this phenomenon have not been successful
in the sense that the explanations given by them are either inconsistent with the equilibrium
theory or implausible. Approaches by such authors as Welch or Allen and Faulhaber
are no exceptions. In this paper, we develop a signalling model of capital investment
to explain the underpricing phenomenon and also analyze the efficiency of investment.

The model focuses on the information asymmetry between the owners of issuing firms
and general investors. We consider a firm that has been owned and operated by a single
owner and that has a profitable project but has no capital to develop it. The profit from
the project depends on the capital invested in the project as well as a profitability
parameter. The model also assumes that the financial market is represented by a single
investor who maximizes the expected wealth. The owner has superior information as
to the value of the firm to investors in the sense that it knows the true value of the
parameter while investors have only a probability distribution about the parameter. The
owner offers the representative investor afraction of the ownership of the firm in return
for a certain amount of investment in the firm. This offer condition is equivalent to the
usual offer condition consisting of the number of issues to sell and the unit price of a
share. Thus, the model is a signalling game.

Using Kreps’ criterion as the solution concept, we obtained an essentially unique
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separating equilibrium offer condition. Analysis of this separating equilibrium shows that
the owner of the firm with high profitability chooses an offer condition that raises an
amount of capital that is short of the amount that maximizes the potential profit from
the project. It also reveals that the fraction of the ownership of the firm that the represen-
tative investor receives from the owner of the highly profitable firm in return for its
investment has a value that exceeds the investment. In other words, the initial offering
in the model is underpriced when the profitability of the firm is high. The source of
underpricing and underinvestment is the signalling activity by the owner of the highly
profitable firm who attempts to convince investors that his firm has a highly profitable
project by choosing an offer condition that cannot be imitated by the owner of a firm
with low profitability.

Thus, we obtained two main results. First, underpricing is a result of a signalling ac-
tivity by the owner of a firm with high profitability when there exists information asym-
metry between the owner of the issuing firm and investors. Second, such information
asymmetry also leads to underinvestment in a highly profitable project. Those results
clearly show the underpricing entails underinvestment and that information asymmetry
leads to a social cost as well as a private cost. The above results are quite general in
the sense that they are based upon a neoclassical profit function and full rationality of
economic agents.

We believe that the results of this paper can be used as a basis for further research
on the capital investment process. For instance, one can view the results of this paper
as a subgame equilibrium in a larger game in which a firm chooses among diverse ways
to raise capital. In addition, the method used in this paper can be used in analyzing a
wide range of problems arising from information asymmetry that the Korean financial
market faces.

On the Incidence of Redistributive Capital Taxations

Moon Hyung-pyo

This paper examines the redistributive potential of capital taxations within the two-
class overlapping generations model, where only capitalists are intergenerationally link-
ed through heritable capital stocks.

In particular, the dynamic welfare incidence of two different capital taxations is ex-
amined; first a capital income tax levied uniformly on interest earnings, and second, an
estate tax levied on the intergenerational transfers of capital stock within the capitalists’
families.

Redistributive effects are measured by examining how the permanent and unanticipated
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changes in proportional capital income tax and estate tax rates affect workers’ welfare
when the proceeds in each period are distributed, in a lump-sum fashion, among young
workers.

It is shown that, except for in the short run, both the capital taxes are ineffective and
may actually lower the workers’ steady state welfare through the shifting of tax burden
toward workers from capitalists. Differential incidence analysis shows that redistributive
potential is diminished further when the lump-sum transfers are financed by the estate
tax rather than by the capital income tax.

Although the model examined in this paper is based on simple and strong assump-
tions, this study suggests that redistributive policy using the capital taxations may only
have distortionary effects in the long run, without improving workers’ welfare, by in-
curring dead-weight loss unless additional fiscal measures are 1mplemented to increase
the investment incentives.

The Economic Effects of Tax Incentives for Housing Owners:
An Overview and Policy Implications

Kim Myong-sook

Housing owners in Korea have a variety of tax advantages such as income tax exemp-
tion for the imputed rent of owner-occupied housing, exemption from the capital gains
tax and deduction of the estate tax for one-house households.

These tax reliefs for housing owners not only conflict with the principle of horizontal
and vertical equity, but also lead to resource misallocation by distorting the housing market,
and thus bring about regressive distribution effects. Particularly in the case of Korea with
its imperfect capital market, these measures exacerbate the inter-class inequality of housing
ownership as well as inequalities in wealth, by causing the affluent to demand needless-
ly large housing, while the poor and young experience difficulties in purchasing residential
properties.

Therefore, the Korean tax system must be altered as follows in order to disadvantage
owner-occupiers, especially those owners of luxury housing. These alterations will pro-
mote housing-ownership, tax burden equity, efficiency of resource allocation, as well
as the desirable distribution of income.

First, income tax deductions for the rent payments of tenants are recommended. Ideally,
the way of recovering the fiscal equivalence between the owner-occupiers and tenants
is to levy an income tax on the former’s imputed rents, and if necessary to give them
tax credits. This, however, would be very difficult from a practical viewpoint, because
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the general public may perceive the concept of “imputed rent” as cumbersome. Com-
puting the imputed rent also entails administrative costs, rendering quite reasonable, the
continued exemption of imputed rent from taxation with the simultaneous deduction
in the income tax for tenants. This would further enhance the administrative efficiency
of income tax collection by easing assessment of the landlord’s income.

Second, a capital gains tax should be levied on the one-house household, except with
the postponement of payments in the case that the seller purchases higher priced pro-
perty. Exemption of the capital gains tax for the one-house household favors those who
have more expensive housing, providing an incentive to the rich to hold even larger
residences, and to the constructors to build more luxurious housing to meet the demand.
So it is not desirable to sustain the current one-house household exemption while mere-
ly supplementing it with fastidious measures. Rather, the rule must be abolished com-
pletely with the concurrent reform of the deduction system and lowering of the tax rate,
measures which the author believes will help optimize the capital gains tax incidence.

Finally, discontinuation of the housing exemption for the heir is suggested. Conse-
quent increases in the tax burden of the middle class could be mitigated by a reduction
in the rate. This applies to the following specific exemptions as well, namely, for farm
lands, meadows, woods, business fields—to foster horizontal equity, while denying
speculation on land that leads to a loss in allocative efficiency.

Moreover, imperfections in the Korean capital market have disallowed the provision
of long term credit for housing seekers. Remedying these problems is essential to the
promotion of greater housing ownership by the low and middle income classes. It is
also certain that a government subsidy be focused on the poorest of the poor who can-
not afford even to think of owning a housing.
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