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DISFNAVT—ZEER L, I EIToTND. 2Dk ) R AARBEICHET 5 afEN b —
& % JAVTHEO I E M JE DO ZAL AN EATELE 12 5 2 2 5B B L TatT 24T - 72l 3 x %0
LHRY R 72 6700,

FEREWFTEDFER B, FIAIM PEHE D IRFE DR ED B W ENT I W TG [ 2GR TH 5 =
1995 £E72 5 2001 4RIZ B\ CRIBIMPEME DO IRE D IRIL ST [FITI W T, FIBMPERE ORRE S
NGB 2R T 2R E BT 2 LW bk o fo. HEHERIT, FMEER RIS
52 TR E BB MR EL 2 Z ER, Biiu—Y LT 4 @), BififtGo( ot
TATEEDDZEICL o TERELTE YT 4 3D HINBE DMK T THAH S &
B LA OHGREH L EANTHD Z L E2RLTVD.

Fox OWFFEIE, 7 A VA - T —1 v MREOT — & A TRBI PEHE O PRGE O SRAL A3 [EBRHR
S5 2 2 508 % KREAIZ 34T L 72 Maskus and Penubarti (1995), Lee and Mansfield (1996), Smith
(1999, 2001), Branstetter, Fisman and Foley (2004), Smarzynska (2004) (ZBJ# L T\ 5.

ABFFRELLT O X D IR S5 . 5 2 8 CILm i pErE & BB isI2 B9 2 A T e & o —
NA 5. 53 HITIFEIEIT O G & 72 D BTG | O RIRORRE, FnHIM PEHERI L DZAL A3 EL
WG ED & D 7B bl 53T 2 85N 7 L — LT — 27 L FZZE T O 720 OHEFT
TN ERT. AT TN AN T — 2 oW TR, 5 5 Bl BV CHERHE R 2/ 3
L. FENZRWTHE, RS fEICBE LTk~ 5.

2. HNROBAEEHE L RS ER

HE A PEME D SR A EAT IS NZ E D & 5 R E B2 T D00, ZHE T D7D FEESy
WRRALNTE . =& Z2F Smith (2001) 1%, KEEMHFELE O 2 HEERSNIZ>WT, HF
[E O XM FEMEIRE D K E R o, Bk A 0% L&, BH¥E~0 T A 2o 2 fik5icxt L
THRDEEE 7T T 4 —FETNVEHNTOI LTS, ZHUC k2 L, MFEEICBT 50
HPEMEDIRILIZ &> T, BIMIE A DTE Y EIF B LT A o At 58 s b4 & L

TW5. E6IT, MBI PEREOMILFETE~OEAR « Wik - S7Bo 3 EHROWNITH L TH X

B BB LT h, HMIE N ORFZEBRRE SH Tlll o 72507k 7 v —28, fhod 2 SR 7 m—(C
AT 5 2 EAREN TS, Lee and Mansfield (1996) 1358 @& EER L OBATE 14 H[E
WZHOWT, 2o OENZET 2 M EEHEFR L OFRLE D KE 1 & D BB 5 2 2B % /54T
LTRY, HMMEHEONES S PEEKEZFERICL WD I LAR LTINS, 51T, KED
{LFEHEDOETE 14 HhOMRFET — X ZHW oW T, MOMERERTIE D 2 LI kv mEsE
W58 5 B K ORFFEBIR M O RS TR0, ZOMOHE - l]Rie s & ~DOEBHEE O g
MNENRDZENRINTND. 20K D ITHPIMPERE ORI EEE e BRI 2 BRI S5
ZEERLTNDD, TRHDHATHEITNT NS/ e A N —boHWE /e At s va v

' MBS EREEEARA] BL O TEEEBEARE] 20 TREL VORIV T — 5 25T 5
B LTI, PR OB LB TN 5.
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THEHEINZT—FEANTEY, JET —Z 2 AW =o8Edb v, b LT 78

FTaAENEIIEZ RN ERERESND. To LD S LisEiHkahizT — % T, Hilii
o — DA PEHED BRI L > THEEZ T 7200, T & biE 2 ORERERRERIC L > TE
{EBECTZOD, BT 5 LN TERNEWIMBERDH S, Lich-T, HIEIC X 28D,
AT 2 7201, l 2 ORFEOREAZ BT 2 2 & B3 ATRER A ZE T — & & F\W 2 R AT 3
LELW. ZOX) REBND Z OISR U725t L LT, Branstetter, Fisman and Foley
(2004) 7%, KE{3E%E RTLRIT 1982 4F~1999 4E D i 2 B PERERIE Osg b3 E U= 12 7
EZ oW, Hath & BUHE A & OB OB S 2 B A MET — & 2 VT L Tw
L. ZOSHRERIC JauZ, TR D MM ERE ORI EE IR EIZ e — LT ¢ 3D
WM 2 Z EAVRENTND. 2O K S5 IKERZEICET 503 LU TOT 3T
HILTWVDN, BHERBEOHINGER, &V b RT 7 ~OHAMTIRA Fni M FEME T D2k
Lo TED LX) I BEZT 50N T 20T R 472 5720 . £7-, Branstetter et.al (2004)7
SIHTCIE, k5 & 7p D EHSEEA IR M ERE R Ok A Ef S e 12 » BHIZIR 6N TEY,
M A RF O TG R DMF HALT N D LIEF V.

25 LI ERE 2, AUt BAOURSME (OB T — 2 2 v, ii%kicEk
1T % FIHI EEME DRI A B AR DA L BIHIEN & OO MBS E 50 E 5 9
EONTT D, M T, 49 » E OB ERREZ 2 5 OEICER L T 2 FR o EETs
—Z LR S, FRRY T A XERERT D 2 LICL 2T, LRI R A2 D
ZLEEHAMELTWD. 2L, RiaSdd 6 2 FHT G | 2 0 kg & LTS Tidew.

I EAFI G NIT AT T A & o AR O ZED b o, G| 2l U2 BRI IC L2 b o,

Bl 2 0BT 5 Z LIk o TITON A b DR ESEIERT — AT END N, KiwLTIEH
ROBIEAEEREO T2 L OB TIFPN S HIFIENCER 3 5. Zofm & LT, ENTH
WG| SN DEEITIT, TOFREBLER LBET 2 2 ERLTLOAS TIERVOICKLT,
EHERMTEBI SN DG AIIEHT — & & L TEREEZET D 2 L NHIRNES 2720 Th 5.
—RIZT A & AR DO & BRSO REEITHR T HBEEITR R, IR 2N EET D0
TRURBUNBLRIT, BHEA L LTHIESND B — VYT 4 SHA~OPFRBIRBIE LY b, &
HEITRBEOR N —F LT A HE L TR L RS T vk T 4 7T &FFD. ZhiTxtL
T DY {7 — YT 1 SR R R & OB BRG] ORI RS & 5128
HT 27280, B—Y LT ¢ NI L TRAOHMNRG 2R 7 — 4 & L CUE#EEREO
ERHIRFEND. ZOX DRI END, KL TIHES B HITBEO T ¥ 30 I Tafh L
AARDALL L O OBEIBEEZRY EiFTnsd

T OWOPHEA L ETILOBHEL

1 3T OHARH
T OFAR L LT, R A MEIZBWCR—OMEEEL T DA A NERELSMEREDOHR
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HIEAND 2 REB DY —N ) — - F o v aHHETNEEZ D 2 THRA MNEGBEOLRER
% x, SMEEEZEOBRMEAOAERS X" L35, FA MEGEIAER1EME70 O3
FESHL D Z LI K VANEREOBIM AT 5 Z LR TE 2 LB 2 5. BARITH k= 2 M2
, BT D R E AT OBRER, T ORI EZ G T D MMER 5 50 E 5 E D 72D O
2, B2 BT DB HTE L 7 238NI e AFFEBI R LR IR G 72 LIS 2 a2 A b ofhic
TN K D FERFHRE D FHEIC L o CGRE SNBROEERERR S bMESND. 29 LIk
N INEI PERERE D E B WITIRTE L, PRV L < 22 213 EEHESIREEC 220, L Z< D
A NEESLZECRD. RRSCTHEWTE, Helpman (1993), Glass and Saggi (2002) 5 %1
RO PEME & #ifft s 2 MCBIT 2 a s 2, 7 28Uk X & LT, MMM EREDMKIC X
STHEE A B ERTLEWIEERE LS. —T7, SMERIEOBLIIE NS EATE A OBRIZ A
BB 72 ) ICARHEATHA S 3 2 MoV T T 12k » TRT

G — MIEEIIE S — A (multi-stage game) TH Y, BN RIATRERIIK A EFERTH D
—[EIBR Y (one-shot) DI S 7 — LA GHITHND. A7 — 0 1%, Hifi= 2 k& SHASME
DOEMiZBAT HAA MEREL, Bath~a A YT o &3 tho TR A B AT % B 724
OBITHHRA METEE L TODRILERT. 27— 1IZBWTC, BA hEBUF M FEHE
DML ETF U AT L. TERITTC, AT —V 2 TE, SMEEEOHSEN e A Y LT 1 ffi
WERET D, 27— 3 T, 260k S MM EERHEDO KR LOr A Y LT o liks
EFEL LT, FA NEMENS X &, SECEOBMEAR X %, TAZTRIERKLA M
L7 BECAET . HEREIC OV T, BbD 720 ROBEFEEIC L > TEA BTV D
L5,

p(x+x)=a-(x+x"), GGGGGGGGGGGGGGG G G(1)

I Tp AR MERRBICET i, a 3HHEEERDY. Lo TR A MERHD
F O EREOBMIEANOFHIZRO LS IcehZhEbE .

7(x,x",¢,7,)=xp(x +x")—ex — GGGGGGGGGG G(2)

7 (,x,er,)=xpx+x)-c'x -, GGGGGGGGGGGGGG(2%)

CIXHEMTEALSME ST HRARAEZERLTEY, ¢ BLOHFEADORNEH v 1345
BEOR/NMZE - TEI LN E T 5. S I, I LHORKRE R CICET 28R L LT,
BEEEREHETNV~NEANT DI ENREZLNDN, TT VORI EL X o2 2T

P Iofmos A TOREE LT, SEOHNE B A YT 4 2 EEA LT DB ER Y, oy
AT OREEBETLRIDPFESN TSN, I 2 TIEHET — % OFHATHEMED & 4 E A3 O Bl A
ICHEREZYTTET A EZEZTND.
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IEBRE L2,
BN SHMO TR A~OFEMBIEREIL, 24 YT BV ORELE LT,

TF=x7" GGGGGGGGGGGGGGGGGGGGG G (3)

LEDT. I THSHIEIBIRIC L 2WMA L RKICT D & 5 i Ze v A YT 1 ik Ak
ETD.
RANELRE, SEREOBIE N ORI O —BESMHT,

7rx=a—2x—x*—(c+r)=0, (4)

ﬂ:.:a72x*fx7(c‘+r*):0 (4%)
(3) BLUE* K&V, SEEOHTEEDLEFERITHT D02 EFERIT,

x:%[a+c*+r*—2(c+r)], (5)

x*=%[a+c+r—2(c*+r*)], (5%)

T2, A MERE FHEAAEEYS HAPEALS ORI ¢ HIF Uk 2 N E TR
LCWBZEnBRA—EEZD (c=c =w) . ZHICEY, 3) ALY HHIBERETF I,

1 W .
GGGGTF =—fa-w+71-27 |7, G 6
Sk ] (6)

LEDLEND. 2 2 THEHOHIRZ L LT 2 0 A YT 1 MBS 2 — RS,

TF~=%(a—w+r—4‘r*)=0, G (7)

T

ThD. (7) KLV, MBI RO KR L OEREIC BT B ORI £ 5 & Lk
DRG0 A YT 4 ik T L EARG S KO LS B bh 5.
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r*=i[a—w+r], G (8)

1
TF=a[a—w+r]2, G G (8%

T IERTR O &35 0 MBI PEMERGE DO BEA WITIRF L, RS RILEN D EHINT 2 L REL
TV, ZITalwazZhEnhiEEsLOEERECL > TRESND EBEXD. BR
Fe~dw A YT 4 SEREIE, FROMERTIEOREKE T, AR MEOTGRME, 2¥E
PEC k> THHEND.

ZIT, r OET b LRV EHRILIC L D 2 BEOLEER, v YT 4 likEE KU

WBEE~OBEE, hohx, <0, x>0, 7.>0, TF. >0, Thd’. SbHITHiEH

Bk LOVERED 2 F OB G 2 5B, 1, <0, TF, <0 L7i%. PUEDs Lhb, KO

AR,

AR 1 M EERE O BRI,

(1) AR NEREOEERZ KD ST 5.

(2) SMERFEOBME AN DAEREZ NS E 5.

(3) A YT 4 flitkE LA SEDS.

@) Bt HBM TS~ ORISR NS 5

R 2« EFE R A P OHINE, B A VAT ik T, BB SED.

T 2 A

B S FEHA~OFEHBERIEE*) RITBWORLIE L D1, AR NEOHEHE, &2
METOEHNFEADRRE R L O OMOBREMOMBTHD. 22T, ZOMORTEF
AR Z NEOTBREICKET 5 L E X, TRLOEROMIC, BAOEME, BHE AR
EEFELTRO LI ICETF L ERELTS.

InTF,

ilt

=py+Bnt,+p,Inp,+pInd,+ B, InH, +&,+u; GG GG (9)

DD THRBA, IRTRAL, AXEERDT. TR, TR TR~ OEITBER, 7,

P LI TCHEMEEOEERIINTETHD LIEL TV,
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R = R b, P IRBAKO R, TRUOBRIE A, hR MEOTBREGH, & LT

7 PVFIRTRLTW S, By 3ERHE, u, 3 FREREOMIMREERDLTEY, g, 377
FEHTH S

SETIR AT & SIS, Bk = 2 b 7 R O MM ERE O IRED LB VITKFT 5 2 LD,

Z 2 TR A NE O PEMEDOREKTE (IPR) ZRERASE L CTEAT S, HattoEs: L
LT, BOMERRBIEAZ T 57280, AR (PLR&D) ZHWVWT WD, Ak, RE
P> CERINTZHMTATEA b > 712X o THIDZRETH L0, RIRERFIOT — & 3,88 L
25k, ZZTRATR2HEICRONTVWE ZEnD 7 r—DEEFHL TN D, —J, T8
oML LTiE, SR L UGRIEMNER (EMP) 25 AT DS, HMEIRSOBEAM D
[EANKE (INVIMIP) &S oM oA (BUYIP) %38 AT 5. BUHE N ITHmE 72 &
DEARMI L O 22 LM Z AANSIA L, MOLEFREZITS r—ABL . 20k
I RGE, AARDOIET HEAME LR REICE, Zh oM EFIAT 2B L Cr
LR DM B POHEMHFEREEFNTNDEEBXTLNTHA ). LIeB-TI ) LIZMOES|R
BAHNCBWTERICR SN TV 2L, MR IR OB S RIFICThh T Z &3 T4
SIhd. ZOBSHE ORBIBEROR S 2 ZET 57280, KR SCTIEBSN D OEARM ORA
BROHHEOMEAD 2 ZBH AT T /LTI ARLTWD.

GARA MEOTHEREICM L CTiL, £ < OEITIHRICBWT, TSHKE (OPEN), EHEEED
BHASEE (FDD), EABIE (TAX) 72 EORFIRE T ERPREBER & L CHER SN TE
AN BN T AT Z 5 LB & €T MSEAT 5. Liahio CHfigt &5 AU
W& d.

InTF,

ilt

=ﬁ0+71 ln(IPij)+72 ln(P—R&Diz)+}/3 ln(EMPih)
+ 7, In(INVIMJF,,) + ys In(BUYJP,) + 7, In(OPEN ,) G G G (10)

ilt ilt

+7; ln(FDIﬂ )+ 74 ln(TAXﬂ)+ &y Uy

2Ty, (k=12 8) IFEMTBIROB LRI K T BWAMEZ R LTWS, & BICHH T,
HIHP BERE R FE D ZAL B EIRB IR O LI L T2 D BB A b AT T 5728, 2 B 03Esy
ZhLICHET . CoRe ot Ik kS IcEkbENns

: T, ) ) H,
ln[ﬂ]:é'lln £ +521n[ i j+é’zln( A J+541n L+ g,. (A1)
TF, Tja P, Ay H,,

PG SN DM OB A MNETORGHBIE E LB XD LEBIBRICED L LN TE 5.
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9) ROHEFHIRRNT =2 AT K DEENR, ERHRET VORHFIZHOWTITY, Fik
B, 77TV RERE, NUAYCREOKTEREEFEML, T— %ty MEO R HEE ST
HEEBRL TS, (A1) RO 2 BEEOZELRICOWTITEF O OLS I L » THERF L TV 5

4. T—4

A AR OUESNEH e O BIHIE NPT B H2E T — 21%, [ 3EmshiAmE] 2 Fm L
7o, TS FERHEARE] ZEFEEEESNTOLHETH Y, 3 FHICTEMRTHA Z M
BIAPAE L, TOMEMTET 2BATAEL ORI N TS, FESRIT, AARMOEE SR
At 10% L EOBIHIE N F J OV H AR S G543 50% 8 O -1 1103 50% B O & 217 -
TWA e, 2N OBHIENERAT 2 AL TH D, HITICB W THRRIAZE R L /e b n—
YT A IO T — 2 1L, EAREICERINDMEICOALHE SN TN D, Lz > THIRIC
BOTHA AR v — Y LT 4 N DT — 13 1996 4, 1999 4, 2002 4E D HEAFA T T
IWESNET—ZIZRONTWD. 2B, ZROOMEFTVTNLAFEEOEFTNT—2 L L
TR I TW5.

1996 4EFHAITE U 7= Bl A5 10,420 #1, 1999 4213 13,017 #£, 2002 4513 13,693 #£TdH o>
To. AREBOHERICHE S T — % OBCEBRET B2, £ 20 3 RISV Tkl L TS
JEUTWDEMIEAN, 5764 DT U AR « RRATF—FERE L=, RIS, ZOT—4ky
b & AR PERE D TRALEE AV OFREE L L CTH % Park and Wagh (2002) (2 & % T PEMERI
F8%4 : Index of Patent Right (LA N IPR &) | & DfES % & BLHIE A OHEH SE DA JoIsik A
7o, ZZTHIMAT 5 IPRIL S HFEBICHAE SN TW D 7w, HIRTICFRIHRETH 5 DI 1995 4F
FLUN2000 FRFE LT, IPR 77— BEHIRWVEICHE LTI f s LTnian. R
& U3 R L CBIER SN D 5,764 fED /KL L IPR OF — X BEEEFREAR T — 4 & v MI
1995 4E75 4,872 £, 2001 4E13 4,866 tE T 72, L1223 > TH > FAEKIEHR KT 1995 45 & 2001
ED2WMERTITI8 Eeh. K 11X, ZOIPRT—X LFEATE 49 HENCHEL LT\ 5 Bl
ENDAIRILZ <.

<A H >

RSN D (10) ROMHBIAENE, NS EEBEATA] OEAFEREICTRSNS TH
RIEFE~OIN ] HEOWNRTH D [HARBEE T 7 —V LT 1 I (Royalty) | %
FIA L. ARHEHF~OLIONOWNRIL, = oz TAARHEEFEYS S Rl sn
THEY, BN E, m—Y LT AN ORFIA SHARE L BRI E S AR T 57
L, T4 7)== EEL TS, 2L, REMEEeoRBNCE L TIE, HAHES
T SHAWREEICE o NERA S TWRVR Y B a ~OZEHRIIIT-> TRV, 28, TOfhoZE
BUZOWTHREDT =4 -7 ) —=2 7% LT D, I 51T, Bath & Bk Ao BTt
BaelsbZ bickoT Mr) LRASNET —ZBKAMIZRDE Z L2 <T2D, Wi 1
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A THREZR L T 5.

<FIAZEH>

BEtEORBIE L LT, AFEBRR B K & WVIE CHS T2 T B i s k& v 2 &
FHREIND Z & LR A (P_LRE&D) ZHBIAE LTEAT S, vk, 207 =X
[EErmBEARA] [l hzb oz HnTnd.

BiHiEANDRME L LT, RERMONIIE LS LT REHZEL EMP) | %, KttL 0ES|
LOROHEEZET 5720 THAD L ORHRETRIEE UINVIMIP) | BELO THRNS D
AN#E (BUYJP) | ZENENHHEEE LTEALTWS. KIZ, FA MNEOBMIZELT, %
[E D MBI PEHEDIRALEEA VIS, T8O Park and Wagh (2002) |2 X 2 481%, IPR @ 1995 4E &
2000 FEOEKMEEFMM LIZ. 7 aRxB 2 b U — TP EHE DTN BT 2 it & ik A 7= 5t
TR DL 1%, MHMPEHEORREIC Z ORIEEZ AV TV D r—ARE L b5, K
WCHT— Y OFARREN L, SR FEEHEZIRZD 2 & T I ABERBT 2D D
Park and Wagh (2002) (12X % IPR ZfEH LT\ 5.

Park and Wagh (2002) DOFEHEIT 5 FEBICHE S TRY, OEK, (L%, Skl & EEEEIC
DOWTHFRENTEH SN TND0E 9D 0y, QFFFORENIRILE ORED, @IEWNRT Y 7 &
— A A v MEBESFIFATHED & Dy, @BTET 2 EBESEKEHRE L T2 0L 50, OffTHE%
HIRRT 2 X 9 RHESEEL TORWMNE 90 5 HEICOWTHHA L, B2 tidehne
N1IEDORaT 252 TS, LER->TIPRIZO~NS DRaT LD, SEOEGEIE L
MEPRFED RN Z & 2R LT 5. Park and Wagh (2002) (21% A A% &ie 63 Z[EIZ-SV T IPR A
Rl EIN VD2, BHEAD SRV T =X LEEGRETH > 72D 49 BETH > 72,

oM, mA REDEMEE LT, BATHFEICHE W TREERK & L TEE I TWDRERD
BAbE R ELE RN TS, BRI, HHBEL LT Nl A%, GDP) (OPEN) ,
FRRIC B A OB UE & L C THBEREZ ) AWK, GDP]  (FDI) %, 3bIC TAKRL Dk
ABERDZE] (TAX) , R EERAEHE L THLTWS, a—Y L7 ¢ KW LTI, #
BLksREDFEB > HEMZEIZE L B L TWRWAEEER & 5723, Z ORI OW T, 3L
L HE M 2RO RETEI~DOREZ /38T L72 Hines (1995) 3 L U Grubert (1998) |
Yo T, #HEDOEABRCHFIRMINBRICL > Tary hr— L TEH I ENRENTNS. O
NEOF—Z HFHC L T, BT — & 13X KPMG MEFESEICR W Tl 2 F25i L T 5[k
AP A s E] %2, T OMOET — 212 LTIy b MR BA% R (World Development
Indicator) J ZFIHL T\ 5.

#2103 (9) 3o 1995 4E & 2001 4ED 2 I HIZI T 5 /SR T — F IV - B 28 5k o Fiik
MatER L7z b DT, £31% (11) ROZLEOHFHI AW R LK OTBHHTH 5.

L OEEHER
413 2 RER D/ RN OHEFHER & B EZNRE T, ZEIRET LOMIFIZONTEL

129

DIEbLDOThHD. BEALOMEIL Y (P_LRED) , T-2A-OREMFL (EMP) , RINUEE
RAEFH (IPR) 12, VWTROHFHIBOTHHALKE LTEFMTEAL TV S, b, &
RN Z o v b e — LT S ERBED RIS BHIE NCE VIR DA TR Y, fEl 4 OBIHIEAIC
EAORHEZFREL TV D.

EFVERICBE L CUIROFIEZ B A TW D, 9, ERBNCHER SN D EZ R u, 239
TErREI D% F REICES>TT A ML, b LIORHPEH ST T TOMBIZIES
ErTHLRLITEEDOT—Y U THF PRI END. —F, BEIRET VIOV TH T —Y
VT RERE DS EHIZ B v inE D hvE T A 5 Breusch-Pagan REIC L - T, 77—V
HEFHDERNRET VO EHLRMY N D Z ENTE L. ZOGE, HHBErTHL L)
RS S NAEEEHRET VBRSNS, RO OREITMZ, ~NT A~ HRIEID
BEEHRET N EERIRETNAOLEL LM NET A R LTINS, Aﬁxvyﬁﬁfd,@
BN EDFIEE L HB L TRV &V S il % B THEFHE 21572 A RAVEE T L 024
HETARLTEY, FEASNIUZEENRET VBRERIRENLS.

EFNAANZDWTIE, BEEMRET IV E T — U o ZHER 2 T FORGE CHELIE AR O
BISESAREICE R ERARY, AEDRETVEIRFL TS, SHICT—V I HEEH L RS
BE 7L % [\7- Breusch-Pagan MiEICIBW TS, 7— VU o FHEEBEAIS L, EROBEET L
PEIREN TV, BEEHE, ERHEETNO2HELLEE LTI AT A~ UHE T, @30%hR
BHPEEEMHBE L TWRNE W I REXE S BEZHRET NV EFEARE 5% TFRALTEY,
BEEDRETNVEZFFLTND. I THEETRE PR OFHIL, EHH0ETMIBNTY

HHICABIC T T ATHY, BEEDEEFLOBE, BN 1.06 Tho. ZiUTmiMiE
MEDFRALKAEDS 10%H9NT 5 & HATRBEED 10.6%HMT 5 2 & 2 FR L TR Y, fiE OZ&(LLl
WCHEDBRIET D Z ERRBEEND.

ARANEOBMEE UCHE SR, HEERERAE, AARLDIBABEOEELZRLIZET IV
RICBWTH FEOREEAEZ R TEY, 22 THEEHRET VELFF LTS, IPR DS
D 0.94 EET 1] E HARTEIUZERE RZLITA B2,

ETVBITHE, Bt OB EODRNY 2B B 5 720 EARM O ERE & P O
HAEBAZELE LN TV, — /U TERDRET MBI DHEEHER VT b BAFARRE R
ZRLTVER, Z2Th F REBLOAND A VREDHEE, BEEMNREETABERENT
W5, IPR DFRBUIE RN RET MEB W TUIRFHIICHBIC T 7 A TH DM, NT AT URE
OFERAZFEL TV D EENRET L TIE, B 058 LA BIET T ATH D HOOAEMN
Ao TS, SDITMOBALEIZSONWT G, MEMAEE L R MEE OBEABIEOZEL IR
S EHBERERIFIRAT- 570,

ZOX DR E LU THINMER O KETBITBIRICEO B L 52 T\D 2 ERR SN
=T, Z9 LA, B MoERMCHMM A EomsIBIfRE BT 5 & 99 F DM A
bhoesExkD.

HERHCBR L CU, JniM EHE O BRIL S BT IR 2 Z{L SET2 0 E I N Efi~ 5720,  (10)
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K72 B 1995 4 & 2001 0D 2 RS DOZEEOHFHI OV T HRA TN D, ZOELEROHEF
FERITE 5 ITRBWOR L, H#EFHT OLS 12X - TITWY, 2 B o L~ Rt & RIERICRLIZS
e BRI Z THEF 21T 2> T D, RBEEROHER TIL, 2RO ERMD 20, EH
T L OBHE NEA OEBIRIIRE SRS, IPR OBLROREE R CHD E, T
~BINTAIUCBN T HFEHNICAE TR —Y LT  SHADELRICKH L TT 7 ADOMRRH 2
ZEMRRENT. TR, 1995 £ D 2001 RIS/ T oMM EEDRIEDS, O OEHTE
ORI L TRESEHMLIZZ EZERLTEY, ZORRITEFHOES RS PR LI
NOEOEMEEZZE L THARBHEE CTHD Z AP L.

6. #EiA

[EBRE) 7 B PEME O SAL 2SI & 72 B0, 2 5 LIZ5ni M PEMERE D ZS (L S ERSES 2k L
TED LD e BE G2 DOPKERBLEHED T D, BERIFIE TR M BEHE O TR A H
BRAENSE200, HE5WEED SE500—E LRI RIS TRy, —F, BFED
% < DEFEFTEITIBN T, WM PEHE ORI EEREE [ 75 SE D L ) TR R R &N
TEED, LEV NV THITERARITIER DR, RiRCTIE, HARBEOWABIHIE
NCBEIT B EET — & L3 2 MM FEMEO T & ZIRIA A S L Z Licky, m
PP PEME DR A EIEE & Bk 2 T2 R ARE R | 2 IR STV D D & D haiplit & il Tz,

SINTRERDN S, B OBFEBRHEL, TRthoBUE, EHIEORFEREE, 84 OR3EICR
PRE BB R R & QTR Z B RN = 1T, JiI FEREIRE O K UEDRS AT ER I 6t L CIED RN
HDH I LPRENT. T, BT OARZENET O BTSN A M EENE O RE O KD E W E
IZBWTERIITOR TS Z 2RO LTEY, 295 LEHIELALICR LT, B L~V TR
JEEFRLTND Z ERPONIROTZRmBRFREIND. S HIT, 1995 4L 2001 0 2 i D%
(b E L o ToHERHE D O, M PERERE DR by 2 DEIC B 1T D EiB A ST\ 5
ZEDHERR SN, THD ORERIL, MA M EERED RIS HAN OB T X Ol e — Y LT
o FED, HRHEE DA T 4 TRBET S 2 LIS XY, HANERGIAEREICR D LD Bie
R L EANTHS 2L 2R LTS, £72, 29 LESEBCEOSENBORMRIEIE, =
NWECTHIRBIEORERF v F L E LT ICEZ LR TV —FHT, 2O Z &30P Ly %Kik
IZH DN ST E b TRV,

RIS, ZORICBVTESHTWAIEIC OV TILE L TR E 20, b LA O S
R HREOWRMEAFF OO ThIVUE, MM EHTRLIC X 5 EAEDEvICK LT, ZEER
HIC L DI EAEEREEH 2 Mo TN EEXLND. TR LA TIE, ZEEREICL
B AR R A MEOREAEIZED LS REBEEZTWEE WD JIZ OVt g L
LTWan. £z, R¥EOHIFBERICY, BriThans EENOBINIEILIAMNI G, G
(RZEFFTZI MR & DT A & 2 AFRKY I EOREROHETIG 23 4 KA8E S o 9%, AT
I£Z 9 LT v 3V &2 B0 o TWh/gu.

I BHIT, AFSCTHE, HEHEOMBMEHERE DIKYUE & LT Park and Wagh (2002) DFEHE % )
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JA LT %743, Branstetter, Fisman and Foley (2004) (2B W TSN TWD X 512, ZOfREIR
AN ENCIUT 2 FNEM PEREH FE DS BRI AL LRl 2R 3 H O TiEe . 2O RICBI L TR
T =2 ORI RREMRIER SN D Z L ZMIFFT 2 & 3R, M pEHE ORI E A b2 E Z 212 kY
FERCEAI L CT — 2y bEAMETHZ LT, IOITHBREEOINREL 25 ThHA .
B, REMTHMENEC X DHENRRRD I LICLBETIMERDD. 2& 21X, Frk
% AT 2 MR R 3T M R E O LTI L 2R BAE L V2R TV TH A
5. ZORI WL, WET — 22T — 2 b7 —2ty PG ES®EL 2 LIk
ONTRAIREL 725, B D RIZOW TR SN TH 5.

132




ZE X

Branstetter, Lee, Fisman, Raymond and Foley, C. Fritz (2004) “Do Stronger Intellectual Property Rights
Increase International Technology Transfer? Empirical Evidence from U.S. Firm-Level Panel Data”,
World Bank Policy Research Working Paper No. 3305.

Glass, A.J., Saggi, K. (2002) “Intellectual Property Rights, Foreign Direct Investment and Innovation,”
Journal of International Economics, Vol. 56, pp. 131-153.

Glubert, H. (1998) “Taxes and Division of Foreign Operating Income among Royalties, Interest,
Dividends, and Retained Earnings,” Journal of Public Economics, Vol. 68, pp. 269-290.

Helpman, E. (1993) “Innovation, Imitation and Intellectual Property Rights,” Econometrica 61, pp.
1247-1280.

Hines, J. (1995) “Taxes, Technology Transfer, and R&D by Multinational Firms,” in M. Feldstein, J
Hines, and R. G. Hubbard, eds. Taxing Multinational Corporations. University of Chicago Press.

Lee, Jeong-Yeun and Mansfield, Edwin (1996) “Intellectual Property Protection and U.S. Foreign Direct
Investment,” The Review of Economics and Statistics, Vol. 78, Issue 2, pp. 181-186.

Maskus, K. and M. Penubarti, (1995) “How Trade-Related Are Intellectual Property Rights?,” Journal of
International Economics 39, pp. 227-248.

Park, Walter G. and Smita Wagh (2002) “Index of Patent Rights” in Economic Freedom of the World:
2002 Annual Report, Chapter 2, pp. 33-43.

Smarzynska Javorcik, Beata (2004) “The Composition of Foreign Direct Investment and Protection of
Intellectual Property Rights: Evidence from Transition Economies,” G European Economic Review, vol.
48, issue 1, pp. 39-62.

Smith, Pamela J. (1999) “Are Weak Patent Rights a Barrier to U.S. Exports?,” Journal of International
Economics 48, pp. 151-177.

Smith, Pamela J. (2001) “How Do Foreign Patent Rights Affect U.S. Exports, Affiliate Sales, and

Licenses?” Journal of International Economics 55, pp. 411-439.

133

£ 1 Yo 7V BIHIE N OHE RIS ARG

it H A E A 19954 | 20014 &F

Argentina 20 20 40
Australia 199 199 398
Austria 16 16 32
Bangladesh 3 3 6
Belgium 61 61 122
Brazil 101 101 202
Canada 120 122 242
Chili 26 25 51
China 532 534 1,066
Colombia 12 12 24
Czech Republic 8 8 16
Denmark 10 10 20
Ecuador 4 4 8
Egypt 3 3 6
Ethiopia 1 1 2
France 115 114 229
Germany 224 224 448
Greece 3 3 6
Guatemala 2 2 4
Hong Kong 341 341 682
Hungary 7 7 14
India 28 29 57
Indonesia 226 224 450
Ireland 9 10 19
Islael 2 2 4
Ttaly 64 64 128
Kenya 1 1 2
Korea 136 134 270
Madagascar 1 1 2
Mexico 60 61 121
Netherlands 135 136 271
New Zealand 42 42 84
Norway 10 10 20
Pakistan 9 9 18
Peru 9 9 18
Poland 8 8 16
Romania 2 2 4
Russia 12 12 24
Singapore 338 336 674
South Africa 3 3 6
Spain 56 56 112
Sri Lanka 3 3 6
Sweden 24 24 48
Swizerland 20 20 40
Thailand 364 367 731
Turkey 10 10 20
United Kingdom 291 286 577
United States 1,188 1,184 2,372
Venezuela 13 13 26
Gk 4,872 4,866 9,738
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F 2 2BV, RLRHER

=)

L

1995 2001

Variable Mean Std. Dev Min Max Mean Std. Dev Min Max

Royalty 64.06 750.52 1 39241 168.37  3413.97 1 161939
IPR 3.46 1.19 0 4.86 3.79 1.01 1 5
P_R&D 34401.04 79516.54 1 477430 52368.73  97420.45 1 527360
EMP 287.37  1064.30 1 44339 324.89  1323.78 1 48189
INVIMJP 96.31 601.40 1 18740 81.64 506.27 1 12204
BUYJP 4065.34 17671.36 1 409855 5883.65 60376.11 1 2893831
OPEN 86.91 97.26 17 345 93.48 93.45 22 341
FDI 2.64 3.42 1 13.7 4.65 5.51 2.32 3236
TAX 17.69 7.46 -1.56 36.64 8.85 6.84 -0.1 27

# 3 2 WER OB RO, FlabiE

Variable Mean _ Std. Dev Min Max
In(Royalty,, [ Royalty,, ) 0.06 0.57 -6.21 6.46
in(IPR, /IPR, ) 002 050 510 887

In(P_R&D,/P_R&D,.) | o012 056 317 3.78
In(EME, |EMP,_,) 0.05 0.93 -6.57 7.94
In(INVIMJE, [INVIMJE, ) 0.45 0.64 238 376
In(BUYJP, /BUYJE, ) 078 061 238 048
in(OPEN , JOPEN ) 0.12 095  -856 848
In(FDI,/FDI, ) 010 016 208 180
In(TAX , /TAX ) 0.11 017 080  1.39

135

e 40 2 BRSOV OHERHRE R

BEALIIZEEL © In (Royalty : BIHIE A O BARR T 72— LT 1 3CHh)

Fixed[1] Random[1]

Fixed[2] Random[2]

Fixed[3] Random[3]

In(/PR : = ANEIPRIKYE)

In(P_R&D : A+LOR&DZZ ()

In(EMP: - +EofTE A %0)

In(INVIMJP : 2L D AREDHD B AR )

In(BUYJP : T AED A AL 00 vh ] 0 i 52)

In(OPEN: = ANEI T 5 B )

In(FDI': = ANEFDIBH )

In(TAX: * ANEE A ARDIEABIEDE)

Constant

WNPI%
TN—T8
F test that all u,, = 0 (pooling vs fixed effects)

Breusch-Pagan Lagrangian multiplier test
(pooling vs random effects)

Hausman test (random effect vs fixed effect)

1.065%  0.326%*
(0.265)  (0.088)

0.035 0.065%*
(0.034)  (0.009)

0.521%*  0.551**
(0.057) (0.018)

-2.565%*  -2.065%*
(0.423) (0.155)

3692 3692
2664 2664

F =2.46 Pr>F = 0.000
chi-sq=412.28
Pr>chi-sq = 0.000

chi-sq =9.04
Pr>chi-sq = 0.028

0.942*  0.187
(0.415)  (0.116)

20.017  0.059%*
(0.038)  (0.010)

0.513%%  0.552%*
0.062)  (0.019)

-0.069 0.206%*
(0.437)  (0.064)

-0.072 -0.084
(0.136) (0.047)

-0.278**  -0.160**
(0.085) (0.044)

-0.974 -2.222%*
(1.665) (0.289)

3410 3410
2517 2517

F=2.37Pr>F =0.000
chi-sq = 347.23
Pr>chi-sq = 0.000

chi-sq = 19.01
Pr>chi-sq = 0.004

0.584 0.445%*
(0.814)  (0.144)

0.020  0.050%*
(0.085)  (0.014)

0.779%%  0.508%*
(0.135)  (0.032)

0039  0217%*
(0.050)  (0.020)

0.081 0,048+
0.053)  (0.016)

0.201 0.084
(0.794)  (0.084)

-0.244 0.013
(0.274)  (0.062)

-0.394*%  -0.196**
(0.157)  (0.062)

-2.896 -2.315%*
(2.869) (0.395)

1749 1749
1433 1433

F=1.88 Pr>F =0.001
chi-sq = 90.74
Pr>chi-sq = 0.000

chi-sq =29.08
Pr>chi-sq = 0.000

AT OB IR ARAZEZ R LT 5.
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# 5 1 2 Wp R LR OHERHE R

WEALIZEEL ¢ In (Royalty2001 4F /Royalty 1995 4F)

oLs[1] |oLs[2] |oLs[3]
0.244%* [0.217% [0.294%

In(IPR /IPR, ) (0.072) |(0.108) |(0.145)
n 0.168%* [0.141%* |0.094%*
(P_R&D/P_R&D,,) 0.023) [0.025) |(0.034)
0.101%* [0.097** |0.086**

In(EMP,/EMP_,) ©.016) [0.017) |0.022)
In(INVIMJP, | INVIMJP,,) 0.044
(0.030)

0.074%

In(BUYJR /BUYJP_,) (0,020
0.000  [-0.094

In(OPEN, /OPEN,_,) 0107|0139
0.004 |-0.015

In(FDI,/FDI,,) 0.029) |(0.036)

-0.087+* [-0,083%*

In(74X, /TAX, ;) (0.020) [(0.024)
The number of observations 1897 1649 780
R 0.063 | 0.085 | 0.106

K AFIMA OB IR EZ R LTV 5.
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MXERHRAZ

BERXDZ A ML - FrEFIE 35 G LB FEWIHEIZ DWW T OB & FERE
BEE - £EEF (REBRAERFBEEORICHAELTAL TIIZE W)

BEERE : JFLGHET GGGRR : FERERER (Bik)
HEE1RE - IIIKGREH i PN
HEH2KA : e

FXER (800 FA 5 1200 FF, EXDHEE 3005 45058) 3

AR T, BB T 2 REORIESRESREIF % 0 < DB - Fifign’, HHEE ORI O
P LD XD R E RAZT MOV TERIICHRA LTz 9 2 T, Z O3 R%& LT L7,

FEAFMAYICEA L X 5 & LTV D RBMEEHIE X, AR50 ORZWH T ORBE A T D458, o
TR T DA 08T 4 ThHEO DA, REOHRMERE LRI ELLVIEELVRE D
D ENBFRIICH b ST,

FEHO YOI 22V Th, FAEOMERANEEND, L, FU 82l TRrEnT:
HIPIE, Z O EBHFIAHRTT 5 & 0D b D TH o7z, 9 LIZHIRIE, BEOFIMECEERE L 1T
MEARICHIBT SN AR H 2R EBET 2L, YOG O LA EEOFIEZHD S, FIE
BRRIE AR ZBLET 5 rEMES & 5 2 & NEERIICH Sz Sz,

ARETIE A T2 b RAET 4 5 FEEER LEMEOT 21T o7z, F 1644 A 22 HIZT X
NIV S REE O BB, ok 1746 1 A 11 BOFGINF A A — FIZHn DRI+ 550
FRORENL, AREIPMT o L BIRHE OGN « WEEZNENA Tz b E L TRV 2T o7z, FiE 2
ODA Ty ML T, A Vv FABRERECTH-CTHLEEBE L. FEBERERELED Hid
HTN—T & WERAFEAT o TR WS TERRZED 2 7 V=TT L D%HEIC L W o &iT o7, %
DFER, HIR E TR T D FEIEGH TIINRT AN v 7 VRN T AR w7 2O0DBETE HITH
BAERN T b DIFIE L yolz, 2010, ZRHDA U= MBREMEIC &0 X 5 A i s
GxTehd—BRHlT 2 2 &L TE b olz, FAUCK L, BHAREHEOZA « EHEF ©)
BE L, ARICAEEMEEZ @D 5 Hm~MER Lz & W o R LN,

INEDFRERNS . A Y SRR O RS EHIR L FEIS A A — RIZH0 5 FEBN BT DR
BALIE, BRHE DA 2T 4 T RIETHESCREOKRE I RATT B e ERER L AWM~
DEOHIMENEE S RIN-T2EZEZ BN D, WERHEEA - YUEICE L TiE, WA OREEHKO
TERORE DAL ENE L Vo lev A FRAERELY &, FREDA 2T 4 7 ERICED 7T AERMN
FEZEHHERFMLIZE B HND,

WRE DA 2T 4 7 OIS K DFERHERHRARR R O 7212, 3RS TP HIEH E 0
AN HETEAT) ZENLEEND,

3
G
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FFIFIE 3 5 5 LIS R MAHIHL IS DU T OBl & FEiE
— IR R < B - TR L HELGEDA NV b s RS T

2005 4 6 A 28 H

ki fE A (R RE)
bt (LERZERER)

1. IXL®IZG

Bl WHRMENEEAHTR - T, FREBITHEREZH L TWD, BGEHEY &
E, RERKFL VMO T, BB & L CHIRBRIEBICRF L, BHETHZ L
LEFRIND, BREICELNIIFEHEN., £EOBMICH > TIFZEEBIZ Eli L, Zhi
L b o TRAT DRFFHEICKI T 2 Wl 2 . & OREMREICRD 50 &0 S I, %
HEDA Ly T A TEREDY AT - =T VU T eV BaN D, KRB TE
Thsd, G

T SR S A N o PE BRI S R AR /N B3 [2003] (BATF. FIRORFPESY) I L
WEL BRES TR 20D < DB 2R L LT, RO 2 MBS Tns, H—ix %)
OFHli) %< DFBIZ LT, REOHERMBEADORBEE/HKRT L ThHD, G
AL 5EEA R 2 2 HOA Y LS AR @ # P JAuE, FERTE 3 5 &% 4 HOBUE
IZ L2 o TED B DRI OFEN, K TRO ToxHMiDFEZ Tl 2 & = iid, #HHpro
HIWHZ L > CTEDORBEHEEHMFICRD D ZENTE D L SN, THE, #HFICE -
CTOWMEBREE T HAMEEZRmD, OV TIREREOREEEZER I L 5bh
TW5, G

B, HIEHEART TV EENKEITH A TE TVDE, £ ORIER T HE
ND—HZEDTEY | MIREOBMBRKEENTNDE1E I DIEF LTI RNAETH
%, TLE LIS (BeE) SHAERICIE, B HRARSBERAZRN VD S RIE
ENTWD, BAEN—FICHEREZZ T WA TH- T, 2L LY, B
RHOWHBHERKNT DA 8T 4 TE2BEL LTV RNENIDBZEORNETH S, G
AR T, WEIRARTZZODRUZHONT, FTRb BIBIEIAHIEIZ OV T ORI,
FAENEBANEA LIBD TVDA T 4 TEHFE L TOBRBER, BEORE
SOMRABIZHRT L TED L D AR KIF L TV AEMNIZHOWT, BT Lz 2T, %
DB FZAMTHRF LIz, G

AR EE R O b LIE LW EFHUE, AV 2RO HE, ORI %
S, FPHEEMZERUAR, REOKMEZRTIELLEXx0ND, £, RESHK

VRGO IERE & AR DRTFEIT BV TIE, RIMES (R AAEEL GRS | Kigitz GRRURS)

RIL5E (RBRRFRFBE) OFLAENHTANTZ T A 2 FA, RXOBGTICRE KR -72, ZIITRELT
R LTz,
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FRIGICHEA LIRS TV B HIEHIEAS . BFEH ORISR Z R L, FFRICKHT 510 vk v
T4 TEEDDZEICHRT 52O THIE, ZIIEEOFIEICKH L THEDREE b7
L3 EBEZOND, 9 LIHRRHIERIE L, ML T 288400, Tk X,
WEOWFROFIELHMIL ED LI CETHTHA I, T, AR TELT LR
ThbH, G

LUF T, 28 2 fiCRFFFIE 3 5 RICOWTHRICHA L7295 2T, 8 3 HiTITZ OB
BOHTZIBIRT 5, HAMTIE, AU b AT 4 LW BIESH O EEHNT, 2
FREO TSN 21T O, B 1IE, AV AR BRI L FEORNEIA A —FE2HD
FRORSLA . REOMRMIZ ED & 5 e B% RE LN W TRIET 5, 8 2 DFGE
WFZE T, BRENEA LI T O TV D RIRIERIEE A, BHARLE OB &0 X 5 728
BRI LTI C oW THET 5, G

B DFEFRIED G A Y LS REEO BRI O BB TIE, MIC A E R MR L 5
R0l T ENREND, fhJ7. I ORRES R W EE O FRR DG & 72 o T m BRI T,
WFFERHR B LR P OREOMMZ EH S, mBHREZZOFEEXFFLIEANR L -
Tefem PR TlE, BRI —E R MO RE REEE G20 WI iR Eeot, Fio,
HEHIRTOBE KA THYE OXHl) B RkE < FHEEShZHFORLL A 4 — REEOR
fRSTIE, WFTEBISRE 2 R ANTAT 5 REOKM A A EIC LR S LW REI G L.
THICH LT, ARRIEE OB AL, BAREORME LA S8 LV )RR Sk,
FofiCITFmAERNIND, G
G
2. BFFFE 35 RICHOWVWTG
G

IHETHRENTHICHMENT I 2D L VbR A RENDOIIZEE L, YO L)
IZHGET 2 & D RBIE, BIZHR EoREICE EE6F FREBIOA BT 47
ICIRER R B E RIEL ) D EEZOND, LR T, 29 LEMTHEOMEEZ &0 T,
T PEME D BSOS AR E 1X, B ZHE D TR THHMEEDA T 4 TICE
BERFEL, OWTIAHO BAROTFERHBEE IR ENREEE RITT LW EKT,
FHFHICHETHD, G

AARR RA Y Clik, BB DHERNZ, FEARMICEYIH Th 2 EER IR
RBESEL L VIHIEZRA LTS, ZHICHLT, TAU D, AFV A, By 7,
TIUALABYTETIE, EAECRERHOHERZIRE S ELHEEZRA LTS, G

LA L, b LEMARKEENF LIRS ORI TRhT LR TEERHIE, a—2D
EENSH LR E I, 29 LIHEROREEEIEL., FEiisics L CRER s
KIFES720, G

ST, HARTIHIBEENICRIT 2 REOEMRE R Kb o LKl L, EEICx LT,
AT T D HER S O TRIUKRE A RO D HEERIT TV D, DE V| KT E%T HHER &
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FHETHLREICE X, FFEEZTREP OFEHF ARSI ELZ LN TELEERXT
Wh, bHAHATOEE YO ZHEAFICH LTI 2 EICk>T, FEMZR
HEFIOZ T IE LA FTREIZ AR > T D, ZORWAOKMIL, & LABRENOL & TEBX
Nz biE, a—ADOEHPRT L IICEEOEMFIZE LI RDIITTHD, G
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RRTDHETHL T HMADOZIANERD D Z ENTE DL LU RS-, G
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AT DHDLT 5, WFFEEE~ N L DHFEEE 2T Tl . ZhEiised 2 eEOM%R
BB, WIREE XA DS E S ERMERBEOREN L, EEOTFZRFEIIGIC & > TEEAR
ARTHD, G

ZHUCK LT, SRR —E OBFSRIEE 238 U CL BFERUR A AT oIl T S
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RIAHERK FIc B 2 ZWG
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-2 -0.148 -0.412 -1.064
-1 0.099 0.140 -0.658
0 0.664 2.109%% 2,11 1%k 1.185 2.708%x
1 0.521 1.721% 0.958
2 0.040 0.008 0.078
3 0.541 1.757* -0.240
4 0.395 0.834 0.141
5 -0.188 -0.383 -1.722%
6 -0.371 -0.787 0.187 0.535 0.265
7 0.757 1.702% 0.781
8 -0.287 -1.053 1.361
9 -0.279 -1.254 0.951
10 -0.072 -0.029 -2.238%%
* 10%KETHETHDIIEERLTLVD,
**:5%KETHETHAILERLTIS,
*rk: 19 KETHETHAHILETRLTLS,
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AAR D Z H&%E | AAR DJBLIRTE CAR D Z RE
day AAR CAR
#ratE irEtE #ratE
-10 0.368 1.138 0.281
-9 0.589 1.489 -0.784
-8 0.694 1.666% 1618
-7 -1.009 —2.745%%x 0.119
-6 0.001 0.169 0.694 1.444 0.994
-5 0.805 2.487** 0.592
-4 -0.118 -0.629 0.451
-3 0.071 0.135 -0.026
-2 -0.152 -0.561 -1.116
-1 0.106 -0.005 -0.417
0 0.680 2.176%* 2.475%* 1.220 2.746%%%
1 0.541 1.706% 1.158
2 0.051 -0.004 0.226
3 0.561 1.744% -0.013
4 0.410 0.966 0.396
5 -0.185 -0.584 -1.959%
6 -0.378 -0.879 0.383 0.596 1.702
7 0.815 1.982xx 1.205
8 -0.277 -1.028 1.503
9 -0.289 -1.297 1.039
10 -0.111 -0.054 —2.130%%

*: 10%KETHETHAH_LEERLTND,
**: 5% KETHETHHLEETRLTINS,
k1% KETHETHDILERLTINS,
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% 4—a MGRIEHELGEICHT 5 CARDHER (1 4 0 BHEE)

15 /\
1

YAV,

0 L L L L L L L L L L L L L L L L

r -10 9 8 -7 6 -5 -4 -3 -2 -1 0 1 2 3 4 5
AR (T)

% 4—b MGHIFHIELEIZET L2 CAROHERE (1 2 0 BH#EE)

CAR

35

-0 -9 -8 -7 6 -5 -4 -3 -2 -1 0 1 2 3 4
ARV (7)
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5 4—c GHREHRIESEICET 5 CARDHER (1 0 0 HHEE)

CAR

45

4

VAN A

/

AN (T)

-0 9 -8 -7 6 -5 -4 -3 -2 -1 0 1 2 3 4 5
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%G

ftE—1 [V o S AHEHRICBIT DA X bk« A% T 1]
CAR EAHEF &

MRRARE LI E avka—L- g -7
iy SR EHK Fiy SR EHK
3days 0.0024 0.0019 102 0.0022 0.0010 58
5days 0.0079 0.0024 102 0.0048 0.0017 58
7Tdays 0.0111 0.0027 102 0.0016 0.0014 58

=2 [FU oS 2AmBHRIC BT oA N k- 25T 1]

itk — 5 [HEHEREDOHEICHET LA RN b - 24T 1]
ES: HUTNHK ES: HUT I

BH 2 e 2
A 3 BRHS 5
ez 7 ik AR 4
EXEH 1 it 2 1
BH-ARES 1 TR S 1
HSR-LBHER 3 BER-HRE 1

CAR EEAHFH &
HREARE L% avka—L- I L—7
iy SR DEHK iy R EH
3days 0.0047 0.0010 135 -0.0121 0.0005 43
bdays 0.0084 0.0015 135 -0.0123 0.0006 43
7days 0.0084 0.0023 135 -0.0133 0.0009 43

ftE—3 [V v SR @E BRI 54 RV k- 22T 1]

CAR HAHE &
MRS ErhE avka—L- G L—7
Fiy R EH iy R EHK
3days -0.0068 0.0012 155 -0.0104 0.0005 94
5days -0.0020 0.0030 155 0.0038 0.0010 94
7days -0.0074 0.0027 155 0.0025 0.0012 94

f&—4 [HFEFEEA A — NI o4~ b s 227 1]

CAR EAHH &
HREARE L% avka—)L- g L—7
iy SR EHK Ty SR EHK
3days 0.0055 0.0006 128 -0.0051 0.0003 72
5days 0.0078 0.0013 128 -0.0006 0.0006 72
9days 0.0141 0.0030 128 -0.0022 0.0017 72
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A4 FEFREE, BHAFERED 1 2L LGRSO 5, [HEEIREFERSE ] ITLD L.
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NTWENE, RESICEBINTHAIC L > TN EZEF LWV & WS B CiET
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ENTZENTEDENIAV Yy IRBDEZEZDLND, G

Z T, AT, FEHEIRGEEOWENFOERE | R ORISR ~ O JRE D i
I NTo 2003 FEOBIE (FEfT1E 2004 42 3 ) ICiEH L, FEERICZED X 9 R AEE DL
KA, BEEROTRETBELEZEL L TWVENITONT, 98 Lz, TORE, hoflik
EBA~OIREBIRENZ X o COEAMICIGEEOTRE HFBE R A NS 5 LTV 220, i
SRR NVER DA PEIRENC I W TEE AR E RI-T B2 ONDHEEITE, WO
TEEBEA~OIRIEMENZ Lo TREFBHHERZHOL TORNWI LB gnot, D&
N, AEIOBEIF AR O T L 0 — AR EREN R D 5L T 2 BLEER I R
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T3 B URIE 1 U E DR 7 HY s
— W DRGEEFH ~OIREMREED b 72 b T ERB R 2 i —

R

2005 46 H 30 H

=HE

GARGTIX, EICHORIEREB~OIREMEN ISR OIRE B EREZHMEE L0 0
DT Emb, EHEIREEOBENRE LN ED LI REWREFRFOONE WD Z L2
5, MOMEEB~OIRBMENIERT 28 2 25D, 121F, WOREEG~
DIRGEMEE LW D BUREE N —FED AR FBR L AR ATRET& U | Difference-in-Difference
VI EERFFOTFEZMOTHRELZMWELRLTILTNDZIETHD, b 120,
HARDREEEDFRED & Y FITIREFMHEAN EDO L S ITHEEEZ 500, RUEED
EHEBF I EMFRETE 200N ZERMBLRoTVEINETHD, AfibHELN
TR EELDDLEUTOLIICRD, £T. WOREREE ~OIRE AN TH)IC s
EDOIRBEFIERAEMEE D LTz, L, BRI > THEHBITKRD S
D R NBEARDAFEITEN B W CEE &HZ R-THEG L2 5 ThWES
DD, TOLIRBENEEZEZBE L A, RERERNR NERNEFETENCE
WCHBERKE 2RI TEXRITE . MOREEB~DIREMEEC L > TIRE T BE 1 5
RLTORNZ ERymodz,

F—U— R FEHFEIREE. ARWEAIG, Difference-in-Difference

RIS EOR SRR T SR AR | B IE S R A e ) T 108-8345 HURTHLHEIX
= 2-15-45, E-mail: toda@gs.econ.keio.ac.jp
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1. iZt®ic

GEMEM LEDEE I ANERBITORBKE EXONTE R, EEEAREO L%
bR TWD, BEMEEARTEIC LD & BAERKISED 2 7V 2 A LI 0ER L
— i E A E OFIG1X 1992 FEI2K) 81% THh o 7243, Z D 10 4% D 2002 FI121EH) 69%
FTIETHEL WD, ZORKEHESEAFBHHEOFEGNEA, S HICZOREDL SR
LT\, BEo, JRIESBFE 1L 1985 4D BUHERLLE G 4 [C 2 6. 1 SORAEE L
LCR#EIN-2H D, [HBFIREFE O IE /2 OMARR X OVRE 57 83 ot 5 0
OEGHICET 214 (CUF, FBHEIGELE. EER) ICL- T, FBHEIREDERRE
FHFCOWTHINASHESN TV, IRIETE D B¥EEFHHE L OMICERBRRSH Y |
IRIEIC & IRIE S & ORIC X 0 5B DM IRIE Je IS URiE S, IRIBIEN S BE & G L C
THFIHEF ST LHBELEELODIENTED,

GIREF B & WO RBHABEBIIMOBEABEL WX TED LI RFIERH L DIEAH I h, F
PHBEDOSIIGZEN OB THDLE | AEFENEEZRSZ EBLBRIES TH Y By OREN &G
DD LV FBEZNENOREEZTRENED L0 ) ZENEZHND, 2001 FEIZJEAYT
ByE 3 FE i Uiz T97 8 kit 2 R AR R ) OIRE S BEFEIC LD L. FiBE
TGE L VOB E H 20 TRIR L28l (35 THER) & LT, TR RO s 7R
Mmotz] (28.8%) LIEMEEDOEMRIZOVTOEEN—FEEN -3, TOWIT MEHA
BREERD (27.6%) . [EFEOEHEFHSCETAIAR) QLT%), (B0 EENE D)
(17.5%) &V D K9 REER D o7z, —HEAT 2EEMONEINL > THTH, JRiE T8
FHOFMAMEEZ WL LOOHBEEHEZANHT 2L VW) ZENRTELLVHIHNRDHDLEEZEZD
N5, IREFHEEATLZL T, RECEICEASN WO EAREAE & 2 < n¥ET
HZEIZRY, KFOBENICERETEDL LN ZEBEBEZDND,

GZDE I REFI I - T, IREFHHE BHE T DIRIE FH 8 C & LA OFIPR & ki © &
DI O ERRABEMRICEM SN D L H IR oTz, FD X9 e BlfilERIC L > T, EBEIC
TREFBE T TNDDTHA I 5 AFETIE, BOREEB OIRIE DML STz 2004
3 ADHBFIREBEREICEREZ Y TD, RERDL, ZORRE THORIEET ~ DUk
ENREROLNTELT, ZOERRERHLIEOBRIERO LS ICARTIENTE
Lo, EHRYWEREREREOHRZIE LLT VAL TH D, £/2. BADE 2 KKk
BHORFREAZZZT-bOLRERTHY | TN E TREEOAFEE AL AME KD
WTHEZLRE LN TWVD, TONT, FHEIREEOKIEIZ X > CIRE I B#H 2 G ¥
OFBANO—TEMD LI RD e, ZRETEHVWKEEZ RS> TELZBAOEIN %K %
DX RERE/HFF SN DO, BT 2RI H L THA S, LiEo X Hic, HolliE
FEH~OIREMREEL WO BCREENIREZPE LT LT DLV I 2L, AARDHR
WEEOFEM N ED L HICEBEEZ 500V ) 2 SDOBBICEY, ZORMEEZH D E
BWFIET D LEEZOND, LOLARRTIE, TOBOREE D LR +57c > Tnian
7o, HEIDOWTOREHRHRITRE T, A% OME L T 5,
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BRI & 2 IRIE B E E O BINCBAT 2 R 78K E O REIZ L - TW L D97 &

NTW5, BlziE, Autor(2003)i%, KENZI W CHEAH RIS ZERME CTE 5 X D ICHHIE
MENDZLICE- T, IREFBHEOWIMEZTATE RVNE NS ZEERRT, Eiy
Hrofs®, 2o X 2 e HIFER N IRE ST BE OWINE H HREDF T L 0D Z Endbi
D, BEROMRIEE N VAT DB IHEZ D &V D HHFTOLE i, BRARBEOEAS W,
DM D B B TEEORWIRE S BE ORFAMEMEMA5WE R D5, IHIT, i
MAIZZOMABICH T 2RARELZ EHT 22 LA TH D08, FEHE D)) 235N
FEEIRESEHE OBMEAMZ OND, & LTS, AREIZ, Autor(2003) & B2 0 AA
OEFEAR D F, WOREEB~OIREMER, RELORBRAOH Y FIZLED X 5k
bZB5EZTWHEONEERTLHENIZETHY, ERMIHTSNIZbDE LT, #iz
REWMNRDHD EEZBND,
GCAROIERIZLLT O@®Y Th 5, WEHITHBFIREIEN ED L S 2R THAEL, ZL
TEDLIICHESNTE o7 BL L, EBICIREFBH OBV THEHAAEL b &
WHTHD, & 3EHTIE, Ubonhzdr28mlmERe. ABMCTHAT2
Difference-in-Difference & FHEN DHEE S EEE D, HEET HET MIOWTIHT 5,
HAFZBENT, AT L27—2IZOWTHIIL, & 5 HiTEIAEDHT O REHIT 5,
ZLUTRKEICBWCZOON TN b2 g b, SHLIEHITORR L 5B ~DH
BIZONWTIHRR S,

2. FBEIRE L L URE FE

D F BB IREEOHE ., SIEORRE L £ D5

GHERIT, TREFEEZTOHBEMRGFELEZITV, TRIFTOFER» LG SN DT H
Fa A OOEEMTOTICHB ST TUINT RN L) & DBEELELEE 44 FITHE S
Tz, AU, FEE Z kISR FICB W T AR S5 2 8105720,
FosEE, FEERZR EOEEDOIDHE SN T\, ZO7bEFLEFEA0E%
LDbOLUSMNTEIREL SNTET,

G L L 1970 FAHTLAEOME b 72 £ L D AT EHT . — e 2k, & LTty
B8 OWSHHE S 2RI, S— NP A ~—Te CIEEBEABNIER L, —JF CIRE S B
DIERABEANC I o TE Iz, AMIREED S X, BELEE Lo BB FEE LR
BT 2 AEORNE DO Th o7y, FEHOFTE, REEOFH oMz T, IRE
HELFBHOTFRRES AT LAOV0EDE LTHIEATRETHD L OEEREZ R -
Tro FITUTICHEARS L9 BREMENH D SO DIHFIRE FE LD 5 B IREEN
1985 fEITHRAL L7z, HBEVREECIE, FBHEIREOER L L. THCORMAT 2 5@
. YHEMBRO FIZ, o, AOREGS Z 2T T, YA D7D 7B ie S

AL TOWET—ZIZRERSH Y | b DOOMELBE~OIRGEMEEC L 5 RYINRREEZRD Z N TET
Wi, ZORMBIZOWTIEAHRORETH 5,
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SEDHZ L) LERLEE, ZHUCk o T, RBEIREATEIIEVWELZDIRETHAA D 2
LiZle D, Fio, FBEIRGEECIX, TSR EE LA E S THE) OFEAE OBWIE R F5 4
57 (15, FEOwEAMGEBICR > THBHEIREZFAEL, TOMOEBEIZON
TIHEEIET S (45) LT3, ZZ2ToO, FEOHAMRBEF L ITR1ICHDE LI E
ICHBERC — AR L7 26 RO Z L TH Y . 20 X I ITHBHIREDTFAE SN
TWDREBRRESNTNDLZ EnD, RUT 47« UARFREEEINTND

# 1 GH 26 BFEDOARE
1 AVEaA—3DYRT L TATSLOREE(FE15). 14

2 WMEORE-WE(F25), 15
3 REEESOWE- EEEBORE(E3S), 16
4 Hiﬁ%ﬁﬂ%@fﬁﬂi(%4%‘)‘ 17
5 BHABBORMEESS). 18
6 JBIR. BIER. FFE($65). 19
7 WEGEETS). 20

8 J7AU Y ($85), 21
9 MHRE(FB). 22
10 BAFSLE (5105). 23
1 XS ERE], ENERGIOXE/ER (F118). 24
12 BEOHMOMEE, BIESEOBN BB (F128) 25
13 HF|. ZAY—ER(FE1385). 26

EEYOER(F145),
BERHOEL. Mk, BF (8155).
ELZM-ENF(E165).
HREAR(E175).
BEOERERFEOLCE TR (E185).
ERZOHERE (E195),

B LEEDTYA2 (8E208),
ATYTA—T4R—5—($F2185).
Trovy—(8228),

"AMV RN aY (B238).
FLR—=T4UT (8245),
LRIV ZTDEE(E258).
BEBEEIC S RER. MEEEOHMf - RES (5262)

GZD%, BI-UODOBIEAR S L, 1999 4F (6 ANz, 12 HMafT) ISIERARR 2R BUED 722

Ihie2, LIS, RYT 47 - U A MEFANS

o TERIFEA « BISMEEIL ) ~DRTT 17 -

U bR i, b5 (USSR, MRS IERS . AR EERs . ER . [ENCER)
ZRE | IREXMREGNREAE {bIcR o7z, 8 212, 2 ETO 26 FEOIRE B -
R1IETHSDB, ZREHAICL > T SEICIER, %ﬁ@umwﬁﬁﬁmﬂﬁkli
IR S 72, $H(2000)1%. Z D9 @E IREEOSIEDORH E L, IRE I B ORI A
HEMHORBIZZRDRNWE ) R EAZ A LTS LIER LTz, T72b b, BuEkiX
HREMHORBEDZINDD IR NERRRY - — R 70 55835 2 R - TIRIE 78 o = HI B Eﬂﬂﬁ’i’
Ko7zbDTHY, TOHERICIE, 9 LEmEOILRIE AER S T3 35hiE o

JAIEEZ LR LRV ISl IEDZNT D

LWVWIHIBINRH ST,

GZOH S BICHIE SN, B TEIRIESAEA Z41, 2003 4£12i% (MifTiE 2004 45 3 A) .
FILTOZ ERYWESNTA, 110, BEEG~OIREPFEES L. TOMRIT 1 F%
EBRE U725, #5210, &M 26 BHEIC KT 2 IRIEMI OBIBR & HufE Lz, % 312, #1126
AL OYRIE I Z & 1 0O IRE 3 FITIER Lz,

2 WIEDOFHU L L TR THRIT TV A DI, UTFTOSI CRBERFHOALTHD, K0 BAEMICiE, dkH

(2000) % Z MRt X,
SGEicEHEN (EtRR - 2R - 74N b -

S=R) SNDTLETELL) ZTREL LTH

<R, JRE T < MIRIE, KK 6 WA, IRERA Y v 7 LIRBSEEEON L NLEDIE, IREEHIEM
END, REYHPIC, AHEARCRHE MO L LN TE208A) v FEFR 5,

4 X0 BRMICE, iH(2003) & SR L,

5 14O ERRITSOIES B#E IRE EA AT STz 2004 4R 5 BAEROIRER RS O TH Y | £ DH%IE B4EIC

ERENS,
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QURIE T B HEHOHER
FEEIREIEIC L - T, Enﬁwwﬁ@%ﬁWﬁﬁﬁﬁk&U‘ﬁ%m%éénrmém
A0, M1k, FEEIREFERSEIC L ERCIRE SN TW D HEEOMEERL
b0 Ths, HEHEIRGEIC i%ﬁﬁﬁ”ﬂRLt’*%ﬁuﬁﬁfmzﬁ*ﬁﬁi‘@éo WHR X, HE
%ﬂﬁ@ﬁ’%h@ﬁ*ﬂf“éﬂf%ﬁ?o_ﬂ WXL, BERRTIE, 7B AN URE T
CHAOERE R L TR &, IRIEENROD - 2B TE D0 PIRIETE & 050 %
%Té%%f@éoit HLUCBWCTREFBHEIREFE & 13, FHERASBEZT 2%
BFEIRE ORISR & LTT D FFEIREFEEL VD —TF, — B WEIREFHEE, RE B
FIREF LI O MBEIREF EZ O, B TEEEOREN - AR O WE % IRiET 5
FENZNIZHYT D, K1E 2D E1999F O BE TRIBIESELARE, & AT, B8 o)
FFRBIRTEINL TO D205,

B REFBERDHRS

AN
250
200 |
O— RS EERESEE
ERERATBER
150 B— S EERESE
BHREY
OFEFBEIREEE
100 |- FRAERAFEHER
Rl

1986 88 90 98 2000 02

GGGGGUPN MRS FE RS T R
TrBEIE FHEREE TIEADPELOIREFHEE TR E T LHAREDBEZL LR,

EEROIRIE T BE OIEMREN DN E R, £ 2T, s AAR A T, il Ok
BHBMFERERTHLE S, ThpnR2IZRENTND
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x2 REFBEOANBEL:TFA)

Bk Z
FHh 19974F  20024F 19974 20024
15-24 13 39 35 65
25-34 17 80 112 260
35-44 9 31 35 111
45-54 4 21 15 56
55-64 6 22 8 20
65+ 5 11 0 6
total 54 204 205 517

(A I EBEEARE] (BBEERER)

1997 D25 2002 0N TORFTH LM, BRI TH 4 5, LMETHH 2 F720IR
EHBHE DML TEY, $HIC 25— 34 7200 L 35— 44 i DOFFAED B HAEIZ AT T O4ER
JBTHIMUL TS Z EDBS0 5, LtETHTY 1997 M TOEAH 2RI 5D D IRE S
BEOERIL0.7%ICTE R0, ZZEECHIMIAR LWL ORH 5,

3. HimME R L HEEET v
A TIIHEET VEGINT 272010, T R% Becker(1962) 2 W% & 5 A&
AR E_N—AICLTHHA L, TORICHEE HIEIC OV TERAT 5,

3. 1. ANAYEARHG & IRiE 718

R REIIREFBEEZREHT L0590, TOBEZLNDHE % L LT, Becker(1962)
DEFE LT BEFRIAEAR L R NEARB D 5, BEFHRNANEARL X, Z0
BEIZLMEHETIENORETITE ISR WEREDZ L THhY | =& 2EE
DAEFEDOWRITET 2 i FakC ORENM B ICHIE LI OB NG End 5, 0%t
LD BB R LI EDEEIZBNCHLEAT O ETHY . FlE LTixiE
R EDOFEFOMG, T aoA v — Ky RO, Rl OB ENENIC
*HET 5,

H L, BEOEEIZBOTREREKN ANEARARNLERNRKTHD ETDHE, TOR
LS TOIECTIIRERRN IR ANNEREZH DT L LR TERVnG, R¥AHNRN
TG 2B U TED LD e NEARB R & 1Rt 22 R T2 LERHTL 5,
OB, WA 28I, LTOBBICE-T, m@E e bERNLFT L LI
D, BERL, b LEENTOEMETXTAET D L 57@HE O A o3
TO, KV EWESOETIRE 2155 72 OB T 5 ATREMER & 0 | BTG I 2 £
L7z, DF 0B EORNEE L) X4 — 2B ona RV BEETIHV A7 085D
NHThD, -, bLITBEREZOEAZTXTAHTLI L, FHFEICL>TED
BHSTET EEPFBNARNZ L1220 | B L TLE S TR & 5, £0lz),
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BB ME s L SETHET L ZENBENE R D, TOD, REFHHA
HIE RN VLERARARFEETIZ, 20X ICHBOERZ 5 THET L0, E47n
7 7 AN NE ARG ICEE T 256 L0 bEOHCR D EELBND,

Fio. B ERERAZRNE ThIUX, A LB RIS U CRAET 23R O
DL CTLE S &R Lo TLE I ORI 2EEN < KDL VHI XY v |
DD, Z0I, EEOEFEFII W CTRERRN 2 NEREGRALETH DL &
Dl EEERYNICEMR L, BEIIEEZE U CHBEICHICOTTHL L ILERDH D,
EDi=®, EIEHEHSCIREFBH O X 5 ICEHZRIIE O E £ - -5 @3 o3t LTidd
RN NWB ARG 2 H IO CH B85 ETH2R¥EMDA 2T 4 TR0, 2
DZEEPIZED & b LEEOEFEFI W CTRERRN 2 NERIEGR N H £ 0 2
BECThRWRLIE, REL L TOHBEEHORWIRESBELZREHAT LA T 40 705
FHLENI LBV D, LT TIEEOMGRERE X TEIEDITE1T I,

3. 2. #EET LV

GULED X RBEGmIE RAR E 2 T, AR CIEMOBEEBOIRENFE S Z &I
& B RS D IRIE 5 B E L~ DB R % Difference-in-Difference &\ 9 HHERFEFOFiLEE
FIVToHr9 %, Difference-in-Difference (%, & % BERM—HOHUES 7 L — 7 125% LT
REMATONIZE T D, ZOBEROFENIZEEET 5 Hilk° 2/ /L— 7% treatment group
L L5, FORZOBR ORI A | BUR O FEMIZBIE L 22> 7 v —7" . O F Y control
group £ DFEERLZETHRTHENVH Z L TH DS,

GARROBNZE TITO THWAT L LD L H 127D, £7, treatment group & L T
WEEREBEZOND, IERG, MOBEEBE~OIREMFEEIC L > CHELZ T DI NV—T
I OREETT ) BEETH Y . FOEIOEEICIIEEN R RITRNEBZLRDE N
HTHhD, LT, control group IFBEHELSNDEEL WD Z LT D, Fiz, D
BUE G~ OIREAEEE DR Y A N7 FBFIRIEE O YL 2004 47 3 AT S 77z,
ZOHRPEND DIFEDHRTH D, £ T, BEORIRELZNE VW IEBA L, 7—
Z DOHIRIO T8 BORAEE O AE 2004 4 6 A KRR CORAFERTH L &IT D, 57
Hrokike LTiE, 73—k« TS FROURIE B 12DV T O ZEHAMFE % 57 B R
NHHEL, ZOHREHEW T DL NI 2L TELEZNI I CTiEHL ETHREMEH~D
ZAL LD B2 IR E T 5, UK LT, BORZ ERIIE 2008 4 6 A KA TD
ERFERIZOWTHD Z LT 5,

GUEDZ LaphFEx, L & t R CORER] OIREHBERL T 2. ¢ ZEREEHTH

6 KETiE Card(1990) 038 RIEAIC L 5 HUR DK ELEA~OREZ LTV D L, ZDENWL SO &
%, BARTIE, ZRM(005)ILH VKRB HERBRHN S IE SNREHARR D L) 2L EZFIA LT,
BHEDEHEE~OEGZFHR TN D,
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Table 1 Statistic Descriptions of Firm Characteristics

Cash0(00DOD0O0ODOO0DOO0DODOO)OO0ODOO0OQO@OOOODOOODOOO)OO
O0O0OInterlock 0000000000 Leverage 0000 0O/00000O Logassets 000
gopoooooo

goog Joooodd 0 oog

Mean Median Mean Median Mean Median
Cash 0.225348 0.183106| | 0.387371 0.353372 0.263419 0.240923
Q 0.871679 0.339301 0.525547 0.403941 0.790348 0.363436
CashxQ>10 00 0.058153 0 0.029844 0 0.051501 0
CashxQ<10 00 0.167195 0.150333 0.357527 0.323894 0.211918 0.181676
Pbr 5.204775  0.92695 1.179307  0.6856 4.2589  0.8261
CashxPbr>10 00 0.045145 0 | 0.029199 0 0.041398 0
CashxPbr<10 OO 0.180203 0.161157 0.358172 0.331254 0.222021 0.192357
Interlock 0.476632 0.465987 0.420094  0.4049 0.463347 0.435294
Leverage 0.555554 0.558479 0.343802 0.302202 0.505798 | 0.492116
Logassets 10.78807 10.26853 11.04907  11.05009 10.84939 10.38175
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Table 2 Logit Regressions of target dummies of active investment funds on firm

characteristics

Cash0(O0OO0DDDODOOODDOOO)YOOODDQO@OUDDOOODDDO)OO
O00OPr000N 00000000 OInterlock 000000000 OLeverage OO0
0/00000Logassets 00 0000000000000 OOOODOOOODODO 10000

oooooog

Coef. Std. Err. Coef. Std. Err.
Cashx Q>1 00O 0.544852 2.196416
Cashx Q<1 000 6.257321 *** 1.892185
Cashx Pbr>1 000 2.109893 1.97781
Cashx Pbr<1 0 00O 6.876296 *** 2016412
Interlock -2.82276 ** 1.37384 -2.77955 1.31557
Leverage -4.23493  *+%1.496041 -3.24823 ** 1418861
Logassets 0.385914 **  0.161058 0.306308 **  0.151325
Constant -3.89212 1.926331 -3.73213 1.890365
Pseudo R2 0.3093 0.2859
Log likelihood -68.7308 -71.0525
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This paper investigates small creditors’ power under Civil Rehabilitation Law, which provides
reorganization for bankrupt firms in Japan. To prevent contagious defaults of Small and middle sized
enterprises (SMEs), different from the simple one dollar of credit one vote rule, a Civil Rehabilitation plan
should be approved by unsecured creditors holding at least one-half in amount of unsecured claims and more
than one-half in number of unsecured creditors. We apply a compound decision rule of a weighted majority
and a simple majority. Each creditor has his weight and a coalition of creditors can pass the plan only when
the following two conditions are both satisfied: the sum of the weights of the coalition is more than half of
the total weight, and the number of the creditors of the coalition is more than half or the total number of the
player. In this compound decision rule game, large (resp., small) creditors are given small (large) power
than in the simple one-claim-one-vote and majority rule game. In case study, we empirically investigate
small creditors’ powers, using detailed data on creditors’ composition. The creditors consist of 700 unsecured
creditors. And, each of three hundred unsecured creditors has only unsecured claims of 3 million yen (about
30,000 US dollars) or less. Consist with our theoretical analysis; the Civil Rehabilitation plan is favorable to
small creditors. The recovery rate is as high as 100% if a creditor’s amount of claims is less than 1 million
yen. By contrast, a large unsecured creditor only gets about 1% of its face value of unsecured claims. As
figure indicating, the recovery rate converges to 1% when a creditor’s amount of unsecured claims increasing.

As results, its largest unsecured creditor only gets 1.13% of its claims back.
JEL Classification: G33, G34

Key words: Compound Game; Weighted Majority; Small Creditors, Civil Rehabilitation Law
3
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Abstract

This paper investigates small creditors’ power under Civil Rehabilitation Law, which
provides reorganization for bankrupt firms in Japan. A Civil Rehabilitation plan should
be approved by unsecured creditors holding at least one-half in amount of unsecured claims
and more than one-half in number of unsecured creditors. In this compound decision rule
game, large (resp., small) creditors are given small (resp., big) power in the compound
game than in the simple one-claim-one-vote and majority rule game. Consistent with
our analysis, a case study shows that the Civil Rehabilitation plan is favorable to small
creditors.

Keywords : Compound Game, Weighted Majority, Small Creditors, Civil Rehabilita-
tion Law, Shapley-Shubik Power Index

JEL Classification Numbers: G33, G34, C71, D72
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1 Introduction

In response to increasing bankruptcy filings after 1997, it is passed in 1999 and takes
effect on April 1, 2000. Civil Rehabilitation Law is a new debtor in possession
(DIP) procedure, and it provides reorganization mainly for small and medium-sized
enterprises (SMEs) in economic difficulties, which are expected to continue as a going
concern. In practice, however, most large Japanese distressed firms also file for bankruptcy
under Civil Rehabilitation. For the purpose of preventing contagious defaults of SMEs,
under Civil Rehabilitation Law small creditors are entitled strong voting powers. Different
from the simple one dollar of credit one vote rule, a Civil Rehabilitation plan should be
approved by unsecured creditors holding at least one-half in amount of unsecured claims
and more than one-half in number of unsecured creditors.

The decision rule used at creditors meetings to approve Civil Rehabilitation plans
can be formulated as a compound decision rule as follows. Each player (creditor) has
his/her weight (claim) and a coalition of players can pass the plan only when the following
two conditions are both satisfied: the sum of the weights of the coalition is more than
half of the total weight, and the number of the players of the coalition is more than half
of the total number of the players. We consider a power index, Shapley-Shubik (SS)
value, in such compound game for each player for a given distribution of weights — face
value of each unsecured claims

SS value is a concept of power index which evaluates each player’s marginal contribu-
tion to various coalitions for passing bills (or proposed plans), and is applied to evaluating
power distribution on the United Nation’s Security Councils members, analyzing political
party’s power in a government, and so on. (For example, see Brams, Lucas and Straf-
fin(1983) and Muto and Ono(1998).) Some properties of SS value on a compound game
is also known. Peleg (1992) shows that power distribution in a compound game is more
egalitarian than in the corresponding simple weighted sum game. Hirokawa and Vlach
(2005) shows a stronger result, that is, ever difference between two players’ indices de-
creases (strictly speaking, does not increase) in the corresponding compound game, and

the result is robust also for the Banzhaf power index.
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Here, in a case study, we simulate power index for each creditor, using a list of creditors
and their amounts of claims. Consistent with our simulation, the evidence of recovery
rates for small/large creditors shows that large creditors share more losses than small
creditors.

The paper is structured as follows. Section 2 provides brief illustration of Civil Re-
habilitation Law. Next, to characterize the feature of compound decision rule of Civil
Rehabilitation Law a compound decision rule game model is developed in section 3. Sec-
tion 4 provides a simulation of power index for each creditor based on a list of creditors

and each creditor’s claims. Finally we conclude in section 5.

2 Civil Rehabilitation Law

As a response to the rocketing high increase of bankruptcy after the late 1990s, Civil
Rehabilitation Law is passed and it takes effect after April 1, 2000.1 The passage of Civil
Rehabilitation Law has been substantially revising bankruptcy administration in Japan.
One aspect is equivalent to Chapter 11 of the US Bankruptcy Code as following: the
debtor’ management operates the firm and works out a Rehabilitation plan or liquidation,
unless an interested party can prove management is incompetent. In a case where the
debtor’s management is incompetent, Civil Rehabilitation Law provides the appointment
of trustee. This debtor in possession aspect of Civil Rehabilitation Law aims to provide
incentives for managers of failing firms to file for bankruptcy under Rehabilitation Law
by reducing their personal burdens.

The passage of a rehabilitation draft plan requires affirmative votes by only unsecured
creditors who are entitled to vote and have attended the creditor meeting and who con-
stitute the majority of attending persons entitled to vote, and at the same hold one half

or more of the total amount of unsecured claims in face value. Generally, secured cred-

1 At the same time, Composition Law was abolished. Small and middle firms sometimes used it. A firm
was able to file for Composition only if the firm failed to meet its debt payment obligations. Typically, a
firm is viewed to be unable to meet it debt payment obligations if banks dishonor its bills. This condition
is equivalent to causes of Liquidation filings. Also, a composition filing should be prepackaged, in other
words, the firm had to submit a Composition plan immediately as soon as the firm filing for Composition.
Most severely, the court was not authorized to order stay even if it is in need. For the above reasons,
Composition filings were extremely rare for large firms.
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itors may exercise their rights outside the Rehabilitation procedure. And also the court
may give an approval for a person to file a Rehabilitation plan that includes terms for
reduction of capital, in case where a rehabilitation debtor company fails to fully meet its
payment obligations with its properties. Compared with the passage of a reorganization
draft plan, the approval seems simple. Different from Chapter 11 of the US Bankruptcy
Code, Civil Rehabilitation Law does not impose automatic stay to protect the firm from
creditors’ harassment. Based on application of an interested party, however, the court
may, in case where an application for commencement of rehabilitation has been filed, or-
der a discontinuance of exercise of a security right existing on properties of rehabilitation
debtor. Moreover, the rehabilitation debtor, may, in a case where collateral properties are
indispensable for continuation of business of the debtor, make an application to the court
for an approval of extinguishing all the security right on the properties, by paying money
equivalent to the market value of the properties to the court. Main features of Civil Re-
habilitation Law are summarized at Appendix A. See Tagashira (2005)0 Xu (2004; 2005)
and Yamamoto (2005) for details.

In this paper, we focus on a unique feature of compound decision making rule of
creditors under Civil Rehabilitation Law — a Civil Rehabilitation plan should be approved
by unsecured creditors holding at least one-half in amount of unsecured claims and more
than one-half in number of unsecured creditors. Intuitively, small creditors are entitled
strong powers in such compound rule than in a simple majority rule. Next, we develop
a compound decision rule game. Also we simulate power indices for large and small
creditors respectively and compare them with recovery rates in the virtual Rehabilitation

plan, based on a list of unsecured creditors and their claims.

3 A Model on Power Index in a Weighted Majority
Voting and a Compound Game

Consider two games, a (simple) weighted majority voting game (W game) and a compound
game (C game). We denote the former G = (N, W, ) and the latter G* = (N, W*, ¢*).
Here, N = {1,---,n} is the finite set of players. Each player ¢ € N is endowed his/her

weight w; and for simplicity, we assume that w; < wy < -+ < w,. YW and W* are the set
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of winning coalitions, i.e., any of which has power for passing the proposed bills or plans.

Formally:

W={SCN|Lieswi > Tienwi/2}
W' ={SCN|Ticswi > Sieywi/2 & $5>n/2}?

o and ¢* are the Shapley-Shibik (SS) value of the games. SS value indicates each player’s
marginal contribution to various winning coalition formation. In order to define this
concept, first we define a swing player for a given coalition, who is in the coalition but

3 Note that for a given S, there can be

that coalition is no longer winning without him.
multiple swing players. For game G (resp., G*) and for a given ¢ € N, let W(i) (resp.,

W*(7)) be the set of winning coalitions where 7 is a swing player. i.e. :

W@)={SlieS & Sew & S—{i}¢ W},
WHi)={SliesS & Sew* & S—{i}¢W}

For considering each player’s marginal contribution for various winning coalitions. let’s
assume that each player joins a coalition one by one. Then, for a given coalition .S, the
probability that a player 7 is the last entrant for making a coalition S is (s —1){(n—s)!/nl.

Hence, SS values, ¢ = (1, -, p,) and ©* = (f, -+, k), are defined as follows:

(s—l)!(n—s)!‘ (s=1)!(n—s)!

n!

i = )
SeW(i) SeW* (i)

where s = §S.

Example 1 Let N = {1,2,3,4,5} and ws = 11,w; = 1 for ¢ # 5. Player 5 is a swing
player in any winning coalition in G' and the other players cannot be swing. Therefore
w5 = 1,¢; =0 for i # 5. On the other hand, in G*, more than half of players are needed
for making a winning coalition. Therefore, W*(5) is a proper subset of W(5) and player

5’s power (resp., other players’ power) is smaller (resp., bigger) than in G, i.e., ¢} < @5

2 For a set X, #X is the cardinal number of the set X.
3 Sometimes, SS value is defined by permutation-based and the concept of “pivot” is used. Here we
define SS value by set-based and use the concept of “swing.”
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and ¢} > ¢; for i # 5. More precisely,*

Wr(5) = {125,135, 145, 235, 245, 345, 1235, 1245, 1345, 2345, 12345},

WH(1) = {125,135,145}  (W*(2), W*(3), W*(4) can be considered similarly.)
and

pr=6-2121/5!+4 - 3111/5! + 1 - 41 /5! = (24 + 24 + 24) /120 = 6/10,

of =3-2121/51 =12/120 = 1/10. for i # 5.
Clearly, in this case, in C game, smaller players have more opportunities to be swing than

in W game.

Example 2 Let N ={1,2,3,4,5} and wy; = 1,wy = 2, w3 = 3, wy = 4, w5 = 5. Then,

W(1) = {125,134}, W(2) = {234,125},

W(3) = {35, 134,135,234, 235, 1234},

W(4) = {45,145, 134, 234, 245, 1234},

W(5) = {35,45,125, 135,145,235, 245, 345, 1235, 1245},

and
p1 = o = 2-2121/5! = 8/120,
w3 =4 =1-3111/5+4-212/5!' +1-3!111/5! = (6 + 16 + 6)/120 = 28/120,
w5 =2-3111/5! 4+ 6 - 2121/5! 4+ 2 - 3111/5! = (12 + 24 + 12) /120 = 48/120.
On the other hand,
WH(1) = {125,134,135,145}, W*(2) = {235, 245,234,235},
W*(3) = {134,135, 234, 235, 345, 1234},
WH(4) = {134, 145,234, 245, 345,1234},
W*(5) = {125,135, 145, 235, 245, 345, 1235, 1245},
and
©F = ph =4-212!/5! = 16/120,
©h =i =5-2121/5 4 1. 3!111/5! = (20 + 6) /120 = 26/120,

4 We slightly abuse the terminology and, say, use 12 instead of {12} in the set of winning coalitions.
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©f = 6-2121/5! + 2 3111/5] = (24 + 12)/120 = 36/120.

From these examples, one may expect that the smaller players can have bigger value in
G* than in G. This is true, but not straight. In the example 2, surely W(1) (resp. W*(5)
is a proper subset of W*(1) (resp. W(5)) and therefore in this example, it is easily seen
that the largest (resp., smallest) player decreases (resp., increases) his power in C game,
compared to W game. But, there is no including relation between W(4) and W*(4), i.e.,
W*(4) (resp., W(4)) is not a subset of W(4) (resp., W*(4)).

To see how the power shift occurs, the following observation is useful. Player 4 is a
swing player of a coalition {45} in W game but not in C game and instead, player 4 is
newly a swing of a coalition {345}. Note that the above points are the only difference
of W(4) and W*(4). Since the probability that a player 4 is the last entrant for making
for coalition {345} is lower than the probability for coalition {45}, player 4 loses his
power in the compound voting compared to in the (simple) weighted majority voting. By
examining the above observation carefully, we obtain that every power difference in the
simple-weighted majority voting decreases (strictly speaking, does not increase) in the

compound game. More formally:

Power Shift Theorem 1 (Hirokawa and Vlach (2005))
Ford,j € N, if i > j, then ¢} > ¢} and ¢; — ¢ < ¢; — ;.

On the proof, see Hirokawa and Vlach (2005). There also exists a similar theorem though

that one is a weaker result than ours:

Power Shift Theorem 2 (Peleg (1992))

L > g fori=1,-- .

This asserts that the compound voting is more egalitarian than the simple-weighted ma-
jority voting in Gini sense. In any case, the compound game is favorable to a small player

than a large player.
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4 A Case Study

In this section, we empirically investigate small creditors’ powers by illustrate the Civil Re-
habilitation plan of Satoshu, a construction company. Usually, detailed data on creditors
is not available. Tokyo Shoko Research (TSR) Information provides detail of information
on Civil Rehabilitation plans as well as on creditors. Satoshu filed for Civil Rehabilita-
tion on June 10th, 2004. It attempts to reorganize sponsored by Sakusesufakutori (owned
by owner manager MR YASUKAWA, Hidetoshi of Goldcrest listed in the 1st section
of Tokyo Stock Exchange. After a 100% reduction of capital, Satoshu issued stocks to
Sakusesufakutori and repay all debt at one time according to its Rehabilitation Plan.
Tokyo District Court confirmed the plan on November 17th, 2004. It is typical that old
shareholders lose anything in Civil Rehabilitation.

From the TSR document, we can see 310 unsecured creditors’ name and the amount
of claims. See Table 2 and Figure 1 in Appendix C. From this data, we can see that
there are a few relatively large creditors (each of whose claim is more than 100 million
yen = about 10,000 US dollars) and many small creditors. Moreover, Satoshu has 392
unsecured creditors and each of other creditors has only unsecured claims of 3 million
yen or less though we cannot see their exact amount. We estimates the claim of latter
creditors 1.5 million yen, then the top six largest unsecured creditors’ fraction is 23.08%.
(And 696 unsecured creditors’ fraction is 76.92%.)

To calculate SS value is very difficult when there are many creditors (players) with
various claims. We simply consider that there are two kinds of creditors, 6 large creditors
(with more than 100 million yen claim) and 696 small creditors, and that the claim share of
a large creditor, wy, is about 3.85% (i.e., totally 3.85 x 6 = 23.1%, which is approximately
23.08%) and the claim share of a small creditor, wy, is 0.11%. Assuming the above share,
the SS value of each large creditor, 1)}, is 0.0208 and SS value of the of each small creditor
% is 0.0013. We evaluate the relative return rate of small creditor as (¢%/w?)/ (v} /w;)
and the value is 2.1193.

If the decision rule is the weighted majority voting, i.e., if a proposed plan is passed

just when more than half amount of the sum of weights, each large creditor’s SS value,
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1y, 18 0.0208 and each small creditor’s SS value 1, is 0.0011. The relative return rate of
a small creditor is 0.9616. Hence, in this case, the return rate of a small creditor is almost
the same as that of a large creditor. By comparing this result with the above calculation,
we can see that a small creditor increases his power in the compound voting and has
about twice power of a large creditor. On the detailed calculation and the summary of
the results, see Appendix A.

In the TSR document, we can also see the (actually applied) recovery plan, in which
the recovery rate is: (i) 100% if a creditor’s amount of claims is less than 1 million yen,
and (ii) marginally 1% if the amount of the claim is beyond 1 million yen. (See Figure
2 in Apepndix C.) As a result, a large creditors only gets about 1% of the amount of
claims while a small creditor gets high return. According to this recovery plan, we can
also calculate the actual recovery rate for each creditor. (See Table 2 in Appenidx C)
For very small creditors, 1.e., with less than 3 million yen claim, we assume that their
claim uniformly distributes on [0,3000000] and estimates their recovery rate. From this
estimation, the average recovery rate of 6 large creditors is 0.0136 and that of 696 small
creditors is 0.1242. Hence, a small creditor’s recovery rate is almost 9 times of that of a
large creditor. This shows that small creditors have strong powers and is qualitatively
consistent with our theoretical analysis though the empirical value of average relative
recovery rate is much bigger than the estimated value based on SS value. Since we consider
a large creditor as one with more than 100 million claim, if we regard a representative
small creditor as one with 50 million claim, empirically we can see that such a creditor’s
relative recovery rate is about 0.0295/0.0136 = 2.1698. This value fits our estimated value

based on SS value.

5 Concluding Remarks

After the passage of Civil Rehabilitation Law, it has been the most frequently employed
reorganization procedure for corporate reorganization. In recent insolvency practice, Re-
habilitation plan are often favorable to small creditors, since a Civil Rehabilitation plan
should be approved by unsecured creditors holding at least one-half in amount of un-

secured claims and more than one-half in number of unsecured creditors, different from
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the simple one- claim- one-vote rule. In this paper, we develop a compounding decision
rule game and calculate power index for each player. Also we simulate power indices for
large and small creditors, based on a virtual list of creditors and their claims. Simulated
power indices are consistent with recovery rates in the virtual plan. This is our main

contribution to this research area.
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Appendix
A. Main features of Civil Rehabilitation Law
1. The firm continues as a going concern.

2. The debtor management continues to take the control (debtor in possession), unless
the debtor management is incompetent, for instance, management frauds. And the
court may appoint receivers in case of the incompetence of the debtor management

based on an application of an interest party.

3. The court may order a discontinuance of exercise of a security right existing on
properties. And in a case where collateral are indispensable for continuation of
business, the rehabilitation debtor may make an application to the court for an
approval of extinguishing all the security rights on the properties, by paying money

equivalent to the market value.

4. Unsecured creditors approve a rehabilitation plan. Generally, secured creditors may
exercise their rights without following the rehabilitation proceedings. And capital
may be reduced without sharecholders’ approval in case where the rehabilitation

company fails to fully satisfy its obligations with its properties.
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B. Creditor’s SS value in a case study

(1) Weighted majority voting case: In this case, a coalition is winning if it has more
than half share of the total weights. In the case study, there are 6 large creditors with
0.0385 share of the total claim and 696 small creditors with 0.0011 share of the total
claim. Since (696 x 0.0011 + 6 x 0.0385)/(2 x 0.0011) = 453, without any large creditors,
at least 453 small creditors are needed for 0.5 share of the total claim. Also remark that
each large creditor’s share is 35 times of each small creditor’s.

Hence a small creditor is a swing iff n(n = 0,---,6) large creditors and 452 — 35n
small creditors (i.e., totally 452 — 34n) enter the coalition before him/her. Hence his/her

SS value, @, is:

B 26: (452 — 34n)1(249 + 34n)! 695! 6!
LA 702! (452 — 35n)1(243 + 35n)!  nl(6 — n)!”
On the other hand, a large creditor is a swing iff m (m = 0,---,5) large creditors

and 452 —35m —n(n =0, - -, 34) small creditors (i.e., totally 452 — 34m — n) enter the

coalition before that creditor. Hence his SS value, ¢y, is:

B i i [ (452 — 34m — n)!(249 4 34m + n)! 696!

AP 702! (452 — 35m — n)!(244 + 35m + n)!
5!
(5 —n)! ]
or equivalently,

o [ (452 — [2(n+ 1))1(249 + [ (n+1)))! 696!

T 702! (452 — n)1(244 + )]
5!

(ls(n+ NG = [+ N

where |z] is the gaussian number of z, i.e., the largest natural number which is not more

than z. From these equations, we obtain ¢y = 0.0011 and ¢, = 0.0398.
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(2) Compound voting case: For a compound voting, a coalition is winning if (i) it has
at least half share of the total weights, and at the same time (ii) it consists of more than
half number of creditors. We call the former rule (i) and the latter rule (ii). Consider a
winning coalition in a (simple) weighted majority voting. That coalition satisfies rule (i).
If it consists of more than half of creditors, the rule (ii) is also satisfied and that coalition
is still winning in the corresponding compound game. If the member of the coalition is
not more than half, the rule (ii) is not satisfied and that coalition is no longer winning,
but instead, we can find a new coalition by adding some creditors to that coalition. From
these observation, we can calculate the SS value of each creditors in the compound voting.

For a small creditor, let n; = max{n|452 — 34n > 351}. Then, his SS value, s, is:

B i {(452 — 34n)!(249 + 34n)! 695! 6!
LA 702! (452 — 35n)!(243 + 35n)!  nl(6 — n)!
6. 1351!350! 695! 6!
> [ o ! [l 1k
poq L7020 (351 = n)!(243 +n)! n!(6 —n)!

For a large creditor, let ny = max{n[452 — [(34/35)(n + 1)] > 351} and ng = |(n2 +
1)/35]. Then, his SS value, ¢y, is:

L (452 [B(n+ )24+ [E(n+1)))! 696!
=2 { 7021 (452 — n)!(244 + n)!

n=0

5!
'(L?Tls(n-i- GRS Li(”"' 1)J)']

i [351!350! ' 696! ) 5! ]
702! (351 —n)!(344 +n)! nl(5—n)l

n=ng

Since ny = 2,ny, = 103 and ng = 2, then we have ¢} = 0.0013 and ¢; = 0.0208. Our

results are summarized as the following table.
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Table 1: Creditor’s power indices and recovery rate

weighted | compound*

each small creditor’s SS value, @, 0.0011 0.0013
total of SS values of small creditors, 696 x ¢, | 0.7612 0.8786
each small creditor’s claim share, w; 0.0011 0.0011
total claim share of large creditors, 696 X w, 0.7682 0.7682
recovery rate of large creditor, ¢s/ws 0.9908 1.1438
each large creditor’s SS value, ¢, 0.0398 0.0208
total of SS values of large creditors, 6 X ¢, 0.2388 0.1251
each large creditor’s claim share, w; 0.0385 0.0385
total claim share of large creditors, 6 x wy 0.2310 0.2310
recovery rate of large creditor, ¢,/wy 1.0339 0.5415
relative recovery rate of a small creditor,

(0s/ws)/(pe/we) 0.9584 2.1121
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C. A Case Study: Amount of Credit and Recovery Rate

Figure 1. Amount of credit
Table 2. Amount of credit and recovery rate
800
creditor (from top) Amountof credit | credit share | accum. credit | Recov.rate 700
(mil.yen) (%) share (%) (%) 600
1 758.632 10.72 10.72 1.13 500
2 301.104 425 14.97 1.33 0
3 185.196 2.62 17.59 1.53
4 136.800 1.93 19.52 1.72 o
5 136.549 1.93 21.45 1.73 20 g
6 115.875 1.64 23.08 1.85 100
28 50.831 0.72 40.89 2.95 0 MM—____.»
Subtotal(310) 6,485307 91.61 1 19 37 55 73 91 109 127 145 163 181 199 217 235 253 271 289 307
estimated total(702) 7,079,307 100.00 orediter
average of top 6 3.85 1.36
average of last 696 0.11 12.42
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Table 1: Summary Statistics

Variable Obs Mean Median Std.Dev. Min Max
Failure 270,269  0.007 0.000 0.085 0.000 1.000
LogO Total Asset) 270,269 10.895  10.761 1.460 0.000 20.602
Interest Rate 229,958  2.735 2.436 34.983 0.000 15828.950
Trade Payables-Debts ratio 250,085  0.112 0.060 0.141 0.000 1.000
Trade Payables-Debts Growth 234,122 0.013 0.000 2.155 -13.274 863.509
(Land+Buildings) /Debts 249,614  0.319 0.196 8.726 0.000  4259.500
Cash/Debts 270,265  0.084 0.048 0.148 0.000 42.387
Ord. Profit/Assets 250,083 -0.077  -0.007 6.920 -3403.500 22.895
Sales/.Assets 270,269  2.163 1.611 11.146 0.000  4792.718
Credit Gurantee 270,269  0.490 0.000 0.500 0.000 1.000
Credit Gurantee*SG dummy 270,269  0.143 0.000 0.350 0.000 1.000

O
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Table 2. OOO0OO0O0OOO0O0OOOOOOO

000000000000000nOon
1996 1997 1998 1999 2000 2001 2002 | Total

N 357 363 351 506 458 500 247 | 2,782
100o0ooon 30 24 21 77 135 263 247 797
00002000000 41 36 58 148 193 237 713
20003000000 62 63 92 155 130 502
30004000000 47 92 103 126 368
40005000000 58 76 77 211
50006000000 73 72 145
60007000000 46 46
ooooog 11,134 16,185 19,663 26,719 31,640 36,150 31,831 | 173,322
2002000000000 | 4,047 6,394 7,223 12,465 18,699 26,125 31,831 | 106,784
2002000000000 | 7,087 9,791 12440 14,254 12,941 10,025 66,538

Table 3: 00 0O0OO0O0DODODOUOOOD (DOO)ODO

ooooo|l ooooo med(roa) med(apdebt) med(tfdebt) med(sls_as)
0 | 176,116 -.0880041 .0611278 .1913675 1.703074

1] 107,936 -.0201037 .063544 .1970308 1.679675

2 | 70,399 -.0052132 .060774 .1997036 1.6256311

3| 44,849 .0004177 .0590376 .1933921 1.571306

4 | 26,536 .0053622 .0549417 .1895058 1.51975

5 | 15,154 .0066069 .0522343 .1912728 1.426229

6 | 5,383 .0057554 .0451124 .2135289 1.329608

|
Total | 446,373 -.0400394 .0604091 .1944187 1.646643

0 roa - ROAOapdebt -0 00000000 OOtfdebt ~0000O0D00O0OOOODO
Osls_,as -00000000O0O0/0000

305

Figure 1: Kernel Density Function:0 00000000000
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Table 4: Results (1)

1) 2)

3

4)

Logit

Sample:Excess of debts and ordinary loss for more than two consecutive terms

Table 5: Results (2)

LogO Total Asset) 0.430**  0.483™*  0.429"*  0.418***
(0.016) (0.022) (0.016) (0.016)
Interest Rate 0.135"*  0.140"*  0.136™*  0.135™**
(0.007) (0.010) (0.007) (0.007)
Trade Payables-Debts ratio 1,723 2.022**  1.720"*  1.706™**
(0.139) (0.195) (0.139) (0.139)
(Land+Buildings) /Debts -1.170%*% -1.368***  -1.167*** -1.136™**
(0.096) (0.137) (0.096) (0.096)
Cash/Debts S7.0317% 7507 -7.049 -7.050%**
(0.329) (0.476) (0.329) (0.329)
Ord. Profit/Assets -0.683***  -0.798***  -0.679*** 1.905***
(0.082) (0.105) (0.082) (0.558)
Ord. Profit/Assets*Log(T.Asset) -0.259***
(0.053)
Sales/Assets -0.171%  -0.144***  -0.170** -0.164***
(0.020) (0.029) (0.020) (0.020)
Specofic Assets -0.000
(0.000)
Specific Assets*Ave Profit 0.003
(0.003)
Ave. Profit in industries and area -21.662**
(9.080)
Credit Gurantee -0.176™*  -0.260*** -0.089* -0.183***
(0.045) (0.060) (0.050) (0.045)
Credit Gurantee*SG dummy -0.439***
(0.110)
Industry Dummies yes no yes yes
Year Dummies yes yes yes yes
Regional Dummies yes no yes yes
Sample 371,899 165,457 371,899 371,899

Standard errors in parentheses

* significant at 10%; ** significant at 5%;

sk
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significant at 1%

M @) 3) ) (5)
Kaplan-Meiler survival estimate
Sample:Excess of debts and ordinary loss for more than two consecutive terms
LogO Total Asset) 0.373**  0.387**  0.378***  0.373™*  0.364***
(0.018) (0.018) (0.019) (0.018) (0.019)
Interest Rate 0.122**  0.133***  0.120"**  0.122**  (0.120***
(0.008) (0.008) (0.008) (0.008) (0.008)
Trade Payables-Debts ratio 1.836* 1.680**  1.837**  1.832***
(0.160) (0.179) (0.160) (0.160)
Trade Payables-Debts ratio 1.389**
(at the year of becoming distressed) (0.159)
Trade Payables Growth Rate 0.540%**
if Growth Rate is Positive (0.197)
Trade Payables Growth Rate -1.451%*
if Growth Rate is Negative (0.320)
(Land+Buildings) /Debts -1.028"*  -1.023** -1.008*** -1.025"** -0.997***
(0.109) (0.110) (0.110) (0.109) (0.109)
Cash/Debts -6.979™*  -6.772*  -6.951* -6.977T**  -6.983"**
(0.402) (0.401) (0.415) (0.401) (0.400)
Ord. Profit/T.Assets -0.738"*  -0.683** -0.730*** -0.737** 1.461**
(0.098) (0.098) (0.100) (0.098) (0.589)
Ord. Profit/T.Assets*Log(T.Asset) -0.217*
(0.054)
Sales/T.Assets -0.168*  -0.141***  -0.184™* -0.168*** -0.162***
(0.024) (0.023) (0.025) (0.024) (0.024)
Credit Gurantee -0.218%*  -0.188***  -0.250*** -0.149**  -0.220***
(0.055) (0.056) (0.058) (0.061) (0.055)
Credit Gurantee*SG dummy -0.349**
(0.136)
Industry Dummies yes yes yes yes yes
Year Dummies yes yes yes yes yes
Regional Dummies yes yes yes yes yes
Sample 228,621 228,621 222,258 228621 228,621
O
308




Table 6: Results (3)

M 2) ® @ (5)
Kaplan-Meiler survival estimate
Sample:Excess of debts and ordinary loss for more than three consecutive terms

LogO Total Asset) 0.358*  0.371"*  0.363***  0.394**  0.359***  0.353***
(0.027) (0.027) (0.028) (0.027) (0.027) (0.027)

Interest Rate 0.114** 0.125"*  0.113™*  0.139**  0.114™*  0.113***
(0.012) (0.012) (0.012) (0.011) (0.012) (0.012)

Trade Payables-Debts ratio 1.982%** 1.915%* 1.982%*  1.975**
(0.253) (0.281) (0.253) (0.252)

Trade Payables-Debts ratio 1.418**

(at the year of becoming distressed) (0.259)

Trade Payables Growth Rate 0.423 1.272%*

if Growth Rate is Positive (0.340) (0.284)
Trade Payables Growth Rate -0.872 -1.295**
if Growth Rate is Negative (0.544) (0.511)

(Land+Buildings) /Debts -0.607**  -0.577*  -0.594**  -0.558"**  -0.607"** -0.585***
(0.148) (0.149) (0.148) (0.146) (0.148) (0.148)

Cash/Debts -8.148%*  _7.918***  -8.120™*  -7.603"* -8.148*** -8.173***
(0.743) (0.746) (0.765) (0.762) (0.743) (0.742)

Ord. Profit/Assets -0.696™**  -0.643** -0.708*** -0.609"** -0.696""* 0.864
(0.151)  (0.152)  (0.154)  (0.153)  (0.151)  (0.881)

Ord. Profit/Assets*Log(T.Asset) -0.157*

(0.084)

Sales/.Assets -0.142%  -0.111***  -0.155™* -0.097*** -0.142*** -0.138™**
(0.036) (0.034) (0.037) (0.034) (0.036) (0.036)

Credit Gurantee -0.262***  -0.226™*  -0.296*** -0.287*** -0.263*** -0.264***
(0.091) (0.091) (0.096) (0.096) (0.100) (0.091)

Credit Gurantee*SG dummy 0.004

(0.218)

Industry Dummies yes yes yes yes yes yes

Year Dummies yes yes yes yes yes yes

Regional Dummies yes yes yes yes yes yes

Sample 79,414 79,414 7,127 77,127 79,414 79,415
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Em&ﬁotoﬂ4l7@ﬁg%i HRRIEE & SFMEORS, £ L bR I T 2

SIZEB WA TH S, FRkRE L1, o CoAICxLTYH, ThEhofEA
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5LZAD [ WHTIv—] OL—VZRLEA TS L IIChFin 528, Lo LB EHT
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LIRFEROMLETH D] LWV FHEELVE DD, TobIUIHIEIC» AT DB &V D
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AT bR EBREBRLZAHEE LT, avYoryarvadbod, Hex
BET 0L MREHRRTHOL, 2OX I R AMAERFER E 2> TWNENLTH D,
LMo T, REFFI VAT LANENTH D, MFEOL T2 a R HIEeE <
eBhlE, fEENBETR. AXITROREREICER T2 2 &I1C/kb, avyvzria
COMWE b, AR ZEBHERICE Z 5 —— AL RHEICET T 5 b, a v T e
Via v oRICHEL TS EWS Z Lo TLE I,

F I DHEECOBADE, HALOER ERTZHDOHT~EFREEB L T, H
FECBI7= b D E LT, 728 2iFa— = (Cowen 2000)134 7 (fame) idh O VEH D fk 5 &
LT, MEEHMIL TS, a—T %4 —A M) THROMEZTES D> TLONE
IMELN LRV, EOFEROHTITHRIEN DT, P L b Yy — V=T FIRTIE
b HWEHE DHIEROOE DL LT, REICHEMLTREZ0,

AZIZHA DA I 2=/ —2arOhT, B THs L7 OXREEE
BLEVERTZMATZ0 . HEVEHEOHNEORDVIZLEZY LT, WhITHEAM L
LCTHEET D, LNPLZEDOEDITIE, Eov LT oRGEILBRAFHE T 50OV T, M
BEDOHNE THEMENRRE SN TWD Z EBNRHEE R D, T4+ —hL - RA VM
DT VDL, B ThNY LT WEREERT DL T THDH, 20, uiTFERE
LT MEER bOICBORLRT K 20, B L7 o475 EHS00E (merit) 2ATEEES 2
EWIHIAFMIHORMPIEZ 2, BRERREFICB TS [E000L] OWEROEILEL VD
T—<iE, &L TIUTHIE IR BB LA BE0, Ll a—v = > Oimid
FHRBRN, PWITE ST, UL E VI DIFVODIER L ERNLDOWE TH- T, 3k
FHHROSIIT TN ARP L F 2 BRTIRATH D, WITEHIC, 4FOHEHERED
FHIBIZE S TEELL R2NWEZAD, D LAXLOAIENEZ -0 TEE LWL TH
LI lE, BERHEHNTIZWHITF NS,

43EHYIZ3

~LEOBBLELY . A=A MY TEIRIIREIEEIL, A =7 OFELTFEONLS D0
DOFEEZEPNCT L, AT —~KELER IR SN T b D ITERERE 272 &
WhEB% 272, T TR L IZ, Ur—2 i34 —A M) TRIROBL L Fatks
BEDHIRDT, MREHED D 5 A THIEOENEE THH Z L 20 L, & & RFFOM
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PEMERRGR ., 1 BERUR & OBPEI IS DIGIEM ATREMEIC 48 L T\ % (Vaughn 19941 AR
243),

A=A N TR ZHEFROBERIL, 720X 2R AT O R RINEZ 3
T LT TR, M=V OBEMERREAET L REE LI TE DL ZAICH D, Hrb )R
M7 Mkl Tl ATEYORRIREL & RIS A 1T TICAT G- & 72> TO B8, MREIED R A TF
B FRW LT —AEEO B2 EGET H120, HEMEOREEZTED Z LI TE R0,
MVICTETHNEERMEF L D259, Tz, A—R MY TR RICIT, BEISEOBEE TR
FRERIC AT 2 RAITEGRR D [8578) 2 HI o DWIERIE 72T D Tix 7 <. #BITARH
Kig—BH#KELTRITANDIERDOILERH S,

UL, A=A N TR2IROBIEMFRIIIRPRE S Z 0, e X, hFxT7—0
AR T DL —VTHATE TH, S & Wi~ —omiliZe Ui B 2395 2
LIEFTEDEA9), TN b, "M 7 OHENKFOERZRHBH LT, ZAIKZED
ERRICB W THAERRIZT O — VIO AR NE L, 20X 5 A — L Ol 24675
THDED I, HIE - =L LD EL BIZWS T, ZOHRPACEEIIHELY TH 5, #
I _7= X 21T, A=A b U T HIRI 72 ERFTRILHE O BLAABICZ L. 4 A=V ki
MW, Fie, BE T 7 v—Ian LTG0, MEESEH O — L & o 1S
HIL— LTIl TEEN TV D DT TERNW—E L LB L EEN LV E D
TRALBEVEE L R A 72 AL A AMEHEBE R — % E > TV D 00D 22, BBIHEA L— AT
bird,

Fio, EEOA—A b U T ERIRD A FEMECR IR EEME 2 o 2 ) T 2 I H
HIEuEBEZDE, F—LBGREOHMEIZE S A0, IREEKE W=7 — 28X
FRNILNTEA 9 W, LT — LG & OBIMRIZE 2 b, AR LIZFFRO 2 0M21E, =
VY a yBELDRIEBSRAT 5ICH T o TRESCKADT « L~ OffHiler—
LD~ Y w7 AEBEALTNE LD H - 7273 (Vanberg 1994; Choi 1993), £ D45 — 4
R RBICIE S F 0 BN TIE AR VWE S ICAZIT D, A—A MY TR, LS
—LRICTEVWLTED LS RIEESR L ZDOh——RHEINTEET T 500, BRICHNWS
Dh, TIE DWMRBRELE L & D DD,

S 6z, FRMeEEM E LT, A LA RIAT D55 & DA Ax OMEITH A
LELTNDEEZX LD THIE, & ANOHIEMR—ZOERSTONE, £ L THl
ENFETD0E DD (DOABRENIZ LB > TWDE 9 2) OHW—b R4
(LLTCWNDZ LD, TOHAHIEIZRY > TWD LW L0725 507, HIERZE
DODARE L, A% DRKRBEZEOETH D L 2 TAZIZITER P < 2, RHEEENEROH
HWHELEIATRELTNDARE ARRHEFEIESDOXHLTEH 21X T OHIE S F 72 R
REDIELNS LD, —FH, EHTS—LAREBEH LRI a sy Ty a R
HEMgMEdZICBE L TLED ZENMMIND Z LBEV, RYHEEHFHT Hima L.
ZORBWORRENHTIHIZ L > TR D E VI HEMIC L > TBEDOFREMEEZRD D DIEA
I FNETF = DRI, ThROLBEICEEZDIEET 25035 0 | A2 ixki
ML Z 5 &) RUfiE LWL D725 9 b,

F—A MU TEIROGI ER AT ELWE I ONTZIENY THLHNE, ~ LW
ZVE. ABPFENERT DR THII L TP 7ZA 5, Fili BIRRGIEIC S & Dl E S

TF T ORTEA MmERATH LT, ZOMBELZRERTE TV,
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|EE - H£EFE (RFABAIITBERAOR A LA LTI V.)

BEERS : WAL R— R : RERRFRFBeE e R
HEF1RS: 2oL g :
HEH2KA : g :

RXEE (800 Fhv5 1200 F, EXDFESIL 300 M5 45058) 3
3

IEFEOKRENCB T BHEET T I XL THE, Behavioral Law and Economics & V9, RANLIEZERLE
DIRRERFFICRY AN EEEBORITHREY: - ERBHFERE

DB RO M R, & F7 R R AT CE R - S 3 — MO 2R EREIN S BB L
TETWD, ZOHFREHERT 7o —Fik, IREAHEME) IRERSH) READFIE REDOA
RATBIORELN D, GRS TEEREE] OFEROTHEEZHN - BET5 L & bic, BB - £iE
HRRBE LD L5, AthbbOrEHREE M L, BBSRCH L RS ORMNERERATE
W3,

2004 EE DL L REFZRE 2 ALERSBETIE, B Y —F Y XA L OBET Behavioral Law
and Economics Z I D EIFHE STV LWL, LHLAERL, BEORETIL, ZOFLRHERT
M LHH. LYV DT ERR TELRBFEE] ROY Fr—F « RXF—HHERLEPLOHHA &
Behavioral Law and Economics FE DJEZ, Z LT, ThbOREFDEERWERICOVWTERT 50
BRI A 2Tz, £ 2T, FFEEDOHE T, Behavioral Law and Economics DIREL & 2 DE R
MABBEE LD X T, TOFHEREST o —F a4 Tk LRERE) Hih e OFER Eoxt
MEBFRC L LT, 20BEROZTETERE, XOCEERPNERICOVWTRNENL LW EE LTV,
Fhbb, ZOFLRT S —FB, F—LERO L 5 TREROEOREITZHMELEELbDE L
TEAINTHLOM, HE3VIERANICHARRWT r—F L LTHBEIRL T O NS Z e
ZoOWT, FEDKETOREFEWD ZLICL - TELELTHDIZ L L LIEV, ELTHEEFORRE

EREFTHVWE LT, KEDHF 4100 TEREFERTENMTILEZTVS,
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2005 4 VR ERRFEFS GEFL)
Behavioral Law and Economics DRI RTREM:
—HEIRDRITAIRENE & R TTREME—

#EWL R—
KRB FR LR
B
AHEL, BRI TEL ST OF R EORHETHARIEET VEIEHIL, Z20E
IEL & 9 L4iT% Behavioral Law and Economics (JEOT TEIRRAAIATERR) &\ ITAEDK
EOWEFT BT I AMIBWTEACERBEH SN TE T\ T e —Fa2RNnd 5L &
BT, FOHEROFFELZAATRENE : & ORI ATREME 2R T2 b DO TH 5.
ZOFT=72 7 T —FI LU, S50 NEE RS YD OREHSEGRAR Y [T
BRTETCWD. ARETE, F& LCEOREFRETHD ) F¥— K - RRXF—DGi
LB TR PRI AT E ) D OINEIR EH L E 2 —T 5 2 LIZ& - T, ZDHi=e 7
7 —F DPERDIEDRRFE A VT 2 b D & L TRE SN TO L ATREHD E ORRE S
DD EARS THIZN.
CONEEARBLUT, NEORFIMT LD HEROFFE AT 5 & & bITATEIRRG Y
PRERPRRA DR OISR A INIERCKIRIRIE 2] 5 EFITIL D AN D BROEFR LRI DN T
BT LOREEFGFD Z ENTEIULEZZ TN D.

F—U— R EOTEEFE AR (BLE), FMUESERME, IRESET), REHCARE,
TG, FEIRRER, ALY

DR, BRI & NSRRI ERE L QWD EITR S .
2 <http://www.law.uchicago.edu/faculty/posner-1/>; <http://home.uchicago.edu/~rposner/>;
<http://www.complete-review.com/authors/posner.htm>
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2005 EHE B L REES (AL
1. [XL®HIZ

WHEOKENZBIT DIEFET BT I AL T, FRANLEEZ OIS AR AT
D ANNTATEIRRE S + TR 75 & OB FIIGER O L & iEm A R
YESSHT A « )95 Behavioral Law and Economics (1001 TEER SR AT EE R
LV —HEOFEEERNEREICRE L TE QWD O T e —T

, [FREGERE) MREESET)) BRERCHIES] 72 & O NBHTBIOREN G, 16k
DVEDREE T DO ITIEGRORHE T 2 GEMEET VARLH L B EA T & & blg,
A%ﬁ@m%ﬁéﬁ%%-iﬁ%&ﬁ%%;wgzé:,yﬁﬁ:ﬁéﬁﬁﬁ%ﬁ
BrL, IEEORICHT- 723t S oM R A B OISR A T E TV 2.

JEMO X D1, BEFFORE I, MBS A R AOEAL, FERR
BRI TE RS T ORBICE KR A L2 &C 2002 Fiidh—x~
> (Daniel Kehneman)! 73, / —~UFFE %% E Uiz Z & 13Fx ORcEICHT
L KETIEEIRTE 0 REL DI EO A R TR A OEA S UL LW, BECHE
B - TR R P OB B R EAENR LN TETWD. IEFEED
15 LR 2 BIREIRESICH VT, IRGR A O bIVCERZE—ED,
ZOMEIZIBNT, IEOKEOEFHZEE 0T T, FEEEITEZ IR Az
ATERRRGE PO TR T OMITENER Th 5 Z LIZE R SN

LOALZR8 5, AARIZRWTIE, ATEIRE ORI - OMZE DUV T D
e LT, ZHEMRICE D MTERFEFAM] ZSTHTEn TV 007,
KED X 9 2RIEEFFE I E A XD ZD X 9 7Rl - T, 2004
D 4 IR Ot e Of gz o 2 — & LT Tkt v

O THRESEME) TREEE) TREH SRR ONEIMNCOWTIE, MHEREOM LRk
22004 FEERERWIITHEFIGROUTIEE <http:/wwwjlea.jp/index400.htm>DitiFE (tkHan2%E
) ASRIAEE 2.
4 <http://www.princeton.edu/pr/home/02/1009_kahneman/hmcap.html>
> ZEEN TTEEFAM] (AARREHTHIL, 2003 4F)
6 <http://www.iser.osaka-u.ac.jp/>; <http://www.osaka-wac.jp/jp/facilities/institutes/iserhtml>
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2005 4R IR ERRFETE (AL
Z—] BRESN, HAIZET DATEREFEFEONIELED L 90 i Sk
HDTETWLIENERENEL O

IESA ORI, KENZIW T TR AR DB A DRI EST 17
I AL TCHEH &, “Behavioral Law and Economics (BLE)” & % \ M “Behavioral
Economic Analysis of Law”, “Empirical Law and Economics”, ‘“Non-rational-choice
Approaches to Law and Economics”, “Behavioral Decision Theory (BDT)”, “Legal Decision
Theory” 72 & DI CHEORSE DY —/L & U UERITSH SUT L7000, i
BYEREDZ L THD. EFDIERAARY IR D & o ER B ORAIRCR 2158
AT AND DI, FIZ—EDZA LT THRHL0, (TEREFORERD 1k
EREFT ORI HYI TR0 L D TH D.

ZD X9 T AT R RO DR OIREE A L ORRRE SIHT AR TR L,
Z O EmEYERME S ' & D & LTWDIEOITEIE G AT (BLE) (23 L
T, U Fr— R« RAFT—HEZ I < DISHRY7RE &R H D IR
HEEPOEIEHEHESUG T B IUL LSO TN S,

WEARBE D1k & R P8 2 BIREIRE I, 2 —7F U X5 & ORJETIED
TR PRI TEER Z I RIFHE S TWel2ne, L L2an s, FEEOR
HTUL, ZORIRT 7o —FIT o8, &0 DI TELBEHEF IR
DRAF =70 E S OREH| L IEOT TEIEFFAI ARG E OJEe, Thb
DR P OVEBERITE B OV TEET DRHIFIRIN I/ o7z, £ 2T, AFED
T, EOITEREE AT R &V 9 7 7 m—F 0 HRROTES & £ ORI
KA A FHITHIEIRLT2 5 2 C, ZOFTRESTTT 7'n—F Lsfiy7s NEERH
) M ORI EBREICT D & LBl 0K EOSZAR AR, KOVEFEIC
BT DERATE IOV TE TR E A TN B T0D. 37bh, o
727 7 —F N, = LBERO KO ITHEROIEORFE Tt S o bo L

7 <http://www.iser.osaka-u.ac jp/rcbe/index.html>
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LTERAESNTOL DD, HLWIBAIITHEEN 2T 7 u—F & LTiEfEh
TN DNEND FUZHOWT, ITFEOKETO—Gwda il D Z LIk > TR TR
AR5 Z ENTEIUTEEZ X TN,

WHEILLF CIL,  E TEOITERE TR MEERO B (REER) &—do
VIRV AT — « AT —)LDE— « LE 2a—TCOREIZOW TR L T 2 &
(295,

2. ZOITEREFPMMTERO BH | ZOBRESMTT7 TA—FOEEIE

WERD NELREE] OFEGROTHEL 725> TV EEANET LA S L

Bl TaBRHRERI B S & TBIFED N 12 & 0 BRI L7ATENE 7V A BRS04
(ZHAL &9 & THEDTERGE PR TR0 OIRE Ch DY = - m—
AT —NVOUEFHX v A« AT A L (Cass Sunstein®), #FFOMEEEHT 5
N N— R e B — R —VDPEFEE 7 U AT ¢V« V= LA (Christine Jolls®), 7
TIRFLORFEFHEY Fv— K - —F— (Richard Thaler®) Hlzkiug, Zo7~
H—FOEFRL, ENBT HIRO = >OEERELHRREEITHIRT 2 2L THD
ELT0D LT, Z0O340FES IST LT 25). J72bb, (A) ESARM
ITENCV NI Z 5.2 57, VOISR AN NTRIST 572 80D
TEDOWE LNROFIN DD 2 RBER (positive task) . (B) HEICHE L
TRUMTENV AT 2 72 E ORFED B BT D 7o OIIERN ORI TE 50
NEN D IBRIEER (prescriptive task). = L C (C) BV AT A0 BHZ T 5

8 <http:/www.law.uchicago.edu/faculty/sunstein/>
9 <http://www.law.harvard.edu/news/2001/05/10_jolls.php>;
<http://www.nber.org/cgi-bin/familyinfo.pl?a=a&user=christine_jolls>
19 <http://www.nber.org/cgi-bin/familyinfo.pl?a=a&user=richard_thaler>;
<http://portal.chicagogsb.edu/portal/server.pt/gateway/PTARGS_0 2 332 207_0_43/http%3B/portal.ch
icagogsb.edu/Facultycourse/Portlet/FacultyDetail.aspx?&min_year=20044&max_year=20053&person_i
d=31455>
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2005 FEE IR LRSS GBS
JREEAOESR (normative task) TH 5.

Z L CIOHTe7 7 a—F13, #7200 LARHTEO FRIOBR ) bIEE
SN2 Z LT Lo THRIRRS 217720 & D NELREY O7 7e—F Bk
ZEET DO TR, NHORERATEN O TOZEH LB OIS A5
(DB U7 SRR 7o TN 2R P O RN R AR 2 Tl A3 Lo 32>
—LE LTUSHL, BIEOABOCE E — 2 2 e LT L0 (7 T8 e T V&
FHT D2 LI2E 2T, EONTICRIT 2 = 2OBLEIREREZ ) E S, X0 ¥k
bz HEORFENT] LWV O HEREMEEL TN D &2 ETTH D EALESD
7 T4, (Sunstein ed. 2000)

3. BOITEHEFRD T ESRDEIR

AL TR T OTRER AT 2RO L, LAk Vi Sh
TETD, ZONHTFEAEHRM ORI A, Bix 720 CRER s
AL, shei7e NEE RS OMERRHEAZ Sl L2 LIRS, 2D AELE -
Pt L L 9 & DHHETONERIET 2 DI% 90 FROBHAT/2 > THD T b
Thd. ZOFIRT 7Ta—FNEFT DT IANTHNT LA 7T 5 Z o071
IRol=DVE, W AT A L BEEDN 1997 FTHEFR Uiz TEhERESG T ST 5
SO, ATENLEE RO L ZOIENEBA THEICH Uiz 2 L THhD LT,
2000 FA RS AV AT A UM & e D ASERO AT TN DB E 0TS A
EOYBHTHE « /30T LTl LA RO T 0I05CE [HEOF TEl OB /T
il BICgkESN s Z LIS Y VAT AV, ValR, —F—ckD Tk

1d. p.2.
12 Cass R. Sunstein, Behavioral Analysis of Law, 64 U. CHL L. REV. 1175 (1997).
13 CAss R. SUNSTEIN, ed., BEHAVIORAL LAW AND EcONoMICs (Cambridge Univ.Press 2000)
(LLF, BLE2000 &WSEE) . AT, ZORGERATA - B2 Tldkel, HEo
ITE) L B A ARG o3 AT 2 ST R 5 I B ORE i B S, Aok 7 Bk 2 7 BAR
HIZ23ED by 7R LR s DI b T 5. R BAE OREHIFE 6
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FRF A~ OATEI AT 7 —F ) LRET 2% 80 HLLRIZ M S3000% 1998 425 1T
AL LT H—FRm— - LE2—IRBRIND". ZORCEOAX LT 4 —K -
m— . LEa—(T0E, RRAFHEFICLD [SRRGERIR - (T a8 r b1k &
BT DY VAT A VEOETUTHT GRS, AY 74— RKEO~—
)L~ (Mark Kelman) #Z L D HERRCE", SHITENOICHT 5P 02T
AV BOIEwRER EDER SN TODY, REILLT T, ZORXF—HFL
VATA OO R L E 2 — L TR,

IBHIT19984E3 A 13 HITIE, Yy Z—E/L bk (Vanderbilt) ©— « A7 —/LZ
T [ POEREE « NEHTE), 1TEESfr e LiE] ST R YT an
P SND. & Z TORKRDEm SV 11 H5DY 7 4 —E/h«m—- LE
2 =2 300 HIZKATHEHSN TS, TOAL > haZ sy a s TAT 772 -
— I (Stephen D. Hurd) #3213, 11970 FFAEEE TlE, HESFEORNTLRTR
R R0 SRR DR b RN IER R LA 52 CE T2 ZOBRD—I3,
H OOz LT 5 BN TAE &\ O BFFEOTT VORI = LT 2
IZEoTW e, L, ZOITAD50MT & TR A T - T AR BRI R OAE
BN, KRB SN ANRHTEI DE L VAT~ T 4 v 71T L QD Z &
1%, ARDEEOSTRIZB W TN L SR TH Y, ZNHOMET, %

e LTI, 21X Kyron Huigens, Review Essay, Law, Economics, and The Skeleton of
Value Fallacy, 89 CALIF. L. REV. 537 (2001)% & .
'* Christine Jolls, Cass R. Sunstein, & Richard Thaler, A4 Behavioral Approach to Law And
Economics, 50 STAN. L. REV.1471 (1998) (UL BALE 1998).
'3 Posner, supra note 13. = Z TR X F— D Kiaw &R IT D HIEIL 2203, R X F—1%
ITELOERERY [E LB DDEIRT BB O OB®PLUIRIED L W RIEO TR
HLICSND, BRECHELAD B, AHMEMEZEE LR & bIEERFEFD
HERMN TR TE 20D THD & T 5. £z, TELLEFH) NEERET) O©T
DFATAIREME~BER 2R L TV 5.
16 Mark Kelman, Behavioral Economics As Part Of A Rhetorical Duet: A Response To Jolls,
Sunstein, And Thaler, 50 Stan. L. REV.1577 (1998).
"BALE 1998, p. 1593.
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2005 FHE B L REES (AL
FEDEHCE AR VHERZ T 2 O TH D) LR ES, AT,
DV URY T NTOiama AT T 2R3 s, ZOMEEZ L L TR<
720IE, IEOA TR PRI TR OBUED N TEN DU N T OHIFNRES 27 H
% LIRREL, FADMERDME & RO A BRI L HIEEERIC L > T
DI A IR LAF D DDy, 3 DU NIIEO TR AR TR 2N TR Ok
BERIJGH T 720 O— 2R o 728G 7 7' 0 —F 12 0155 D020 )
O S TRGHIRY IRTF o TN 5Y. £z, 2O RY Y AT Donald C.
Langevoort 1L, {EFAZEIT 2 HEFOREIZ OV T O TEIEFEVELRGOSURE L B =
—LTRY, ZOMSORIZIZ 1998 4F £ TIT3EFE ST 140 DIEF SR —E 2355 0
ZD H 5100 SCHREA EIE 1990 FELIFRICHER S 72 b DO TH S, (Langevoort1998)
ZOMDY U RY T ATa— « LB 2 —OEEHERE S E N R b 0%
WS ODFIET B DIE, L - ATEAERSE: - #9572 001 4F) %0, =a—3—
JRFA— « AT —NITTY R Y Y L TN 24782800 [k &Rl
MBS AL, 2001 FED B — « LB 2—|Z% 2 CORGmE B STV aY. 2L
TAE T 4 — RRFCOM PR L IEARER O I F— DR 2% E LT
MR FEZA Y — Y T U X 2 e NBHTENCISUT D87 7ertsafil) & Ed
HYIRTT LD, 2003 D) — AT 2 AL e B— e AT )LD — « L E a—
IRHEDSEN TODE, 2003 4EITIE, S BTV IR=T s a—. LE2—(Z,
MBSt - AENREIN © Fii=7e/ "= AT T 4 7 LIENEE) MBS 05,

'8 Stephen D. Hurd, Introduction, The Legal Implications of Psychology: Human Behavior,
Behavioral Economics, and the Law, 51 VAND. L. REV. 1497 (1998).

1 51 VAND. L. REV. (1998).

X ASU-Gruter Conference on Law, Behavioral Biology, and Economics, 41 Jurimetrics J., 287-384.

2 Research Conférence on Behavioral Law and Economics in the Workplace, 77 New York University
Law Review, 1-134.

2 Empirical Legal Realism: A New Social Assessment of Law and Human Behavior; 97 Northwestern
University Law Review, 1075-1392.

B Preference and Rational Choice: New Perspective and Legal Implications, 151 University of
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4. TELEHRE) 770—FORRRICIBEZBES=20FRE BE) ZHHMHM
& RXFT—O R & EDITERERFIIM TR KB

LT A IHTERRAMASI) NELRRHE T 77 m—F Ol UEIEZE
DL LTRSS TND =Z20fliEE (REM) 12k 2R AT —DGmE
AT A VEOKIR DG MBIl D Z LIk~ C, Fikam boRE M & A
FELLTHI-.

(A) PRESEME (Bounded Rational ity)

TAUTEEER 7, NELRIETE) NEOT T r—F OEmRiHEE 775 [HEAK
W AR - BIET SIS EA SRS T, BUEO AT EM A 5
ZBIULEM TH-ThH, ARG - HINHRE ) 2D D2 2034 T
ALY, —EORPLCIEE ORI 7= AERAZFIERC B )2 22 00 72 8 O
L7z FEOBRITEINS LIZUIZS AT~ T 4 » Z I8 5 LW I T TH 5.
Bz X, RIRFZHT v OE#R ST TR P22 2 & &2 DFED#E
O FTREMEC R U CREE SR URET 217872 L1E, FIMREME 2 —Y 2T ¢ v 7
LV RAL T RIZEY, Sl ORBINENED TV DBLbILE LTl S
5. (JST 1998: pp. 1595-56)

OISR L, AR, IST B8RS 5 X 9723 7 AU K D RFIE
(cognitive quirks & AR AFT—IIWES) 1F, FERRAGEIMEET VINDD/NSNT &
LIRBUTEE T, BTN EAEIET 2B TRV E SR LTV 2.

ZORGRIZKTL, IST B, GHAYRERFITEIZ ED Hikx /A T AD
BWVWETRT T 4 v I R BBLBLE & D IEOITENRR K 0 0 T B AR O
2% RAFT—OERAENEIZHEEI BB ch 5 LB L T\b. (JST
1998: p. 1596)

Fipbb, EOITEMEE A INHEROIEY, 7-& 2 FREIELL D> +505

Pennsylvania Law Review, 707-1290.
340



2005 4 IR L RRFEFE L)

2 b, FTHRAL EOINTIEI DAL L7e< T, Fox OHIWHIIRR % 7008
AT AL STEDOLND EVV) ZEEFEH L TWALIZTTIE RS, ZDkH7%
(EREHR I FIZ 8> C b A% ASEERIIHINT - 78 L7\ 2 DR LAST=L S
BB T LR L, Y TR OATMEET LA D OTHEN

RAF—MEFT 5 & 5 BRGERE USRS AT~ T 1 v 7 ABETHY, &
BT NVAAEIET DZMEMN 5 Z L4, FERRE IR E OB EIRIGET — 2 &
HEIPREL TWDDZE JIST HIFKE L TV 5.

(B) BREEREH Bounded Wil lpower)

B NEERES) OITEET /L ClY, AMIZECHRS GH) 2T 5
BEEE UTEESN TS, BIEDOANMIL, EENOI 07D, FBRkOR
RS L 0 & BAEORRS 2B e S DT RATEN A & > TLE D &0 15T
g CH 5.

ZORHNZKILTH, RAF—IL, EESOHE SROREROF GO E N2 D70 <
FAED DITHIRAA TENOIFEEZRD D08, FAUTREROERO RN E T 56
HIATEN Ch D LBEXDHZ LN TE, LERETIEET D NEDO—BIEE WS A
MET NVEAEEST 2B T2 & RGwd 2. (Posner 1998, pp. 1555-56)

ZORAF—OGMIHR L, IST 1%, TN TIEALIIRE T AT~T 4 v 71T

FERD W EEM % iy N LA B EDO BB OB A R 217812 & 0 3 B200,

A, sk OFRECMEME SR T DIERO KA Z D X 5 724 TEIO AR/ ARHL &
TLHOTHIUL, FEROREICET 2BEONEMEN L V8 2 2555 1ET 5
ZEHLRENE VDD TIIRVNERIEB LTS, (JST1998,p.1596) D% D,
AN&IL, HOTEE & D ZEPHCORMFFRSIINT 2 Z & 2+ LIz £ T
b 7R BEEN DT S DI DITEHRIRFATENZ L > TLEVRHTHD LWV O BG4
JISTIFMEIZ L TWHDTHS.
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() FBEHECHIZE (Bounded Self-interest)

UYL LY OHCOMM RS 21782 & 2 &V ) RFE -
T/ 7 AMGUZER AR L, BEOAL DL L, L1 B850 8 O
OB EBRT DIFETIH L, FIELI Y BAESITHE, H DV IESE
LIz 35728, RE PRV CORCRZATENC ST 23R T8 & & HTF(E
ThHDHENIEETHS.

TSR LR AT, 66078 RS PR BB L oEMF%4 1
DEITE, ETENEORENZOKHCHATEIDOERZ, Haan 6D TRl
ERENEDZ LT, BRI TH D EHEHIL TS, (Posner 1998, pp. 1557-58)

JIST O FIRICKAUR, TSR NEL RS Blamb B & ot
TE IO TND A, ZOBRERE RS &V O IREE, B8R EoFEh
GAEROA 72 6T, AT S ZOWERNRZY T 5 LB X DT, (AR
W [ARE « =3 ) IHA] RIS ERERSNDE LTS, ZokH7%k
ANHIOFICHATENZHIIRT 2 b D & LTRHBIH SN D DIE, AIE (faimess), &Y
(acrimony), E/00D%® (scruple) & WOMAICEET 24— A ThD. 77005,
BUED NHIFZ < OTEIRE N2 W TAFZER OIS Z L ICRW R ZBLEA L,
7o b ZNE X OIBRP—EOHPHCHCOMHILT D Z & &ML TN DHHAT
b, REGRMEZ SR ZNEBRT D LT 5. ZLT, ZOAFEIFEA
FIANEZZDRL, MEDANAATE LRWEEITIE, o DI 0 2 CEIR
BT EWVITEINVEL D L35, 2O, BRTETEEZLE Y EWVS K o7eR
NIEZRATENC CHECK LTS, Bl IEAEE CHE LY, HiERicEA T
FBEHEZSHA D DO THD. TOEWRTHAR LM IR L KAISNDIHETH D &
IND. Lo T, EOITEIRE TR TEGRC 30T 2 NBRIE, sk kL
PR DEET D B OHREEAILE WO FAERABIET L L0 b B IS BIT
9 DI ETHDH LT 5. (Sunstein ed. 2000, p.16)
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5. EOTEEFFENSMEROA IR EORE : BBER7 /n—F
EOITEREAAO TR DT 7 0 —F ORFEIY, T DHES AT L0 HEERET
T BHEHIBERITRIT DIER) S Z —F 1 X AOIEA KIS 2 FRICEAICEN T
WD, EOITEIREFEAHIONTE NS, (RIS 7 A2 X 0 B CFRSEROS R
WA TN BHE STV AIGAED B> THE GIZZ—F U X AREI ADE 4L
SND LTS, FOEMT/SZ —F U XA K DIEHHIRS A A a2
LTI, U RT A 2 bIE, ROITERE A O HTERR OB TR
— [ /\Z—F 1 XL (anti-antipaternalism) T&H 5 & L TCV5 (Sunstein ed. 2000). 72
Ve BIREOITEREA FHINTERROIRERS, \F—F Y AT 4 > 7 IRES ADE
RCd 2 BUNOBORIER SCHMFEERA D AR 2 S ARSI RGE L QU < B4
EHELTWDINLTHD. £ L THEDITEIRGF PRV TR H - TS, E9F
—F U RADRIHE, TTVFVITRESND HOTIIRL, PIAFOFREER
B UARANBE LI AERD EH HOTHNA T A5 L0 G = BB 72 E)s
TEDHDEN) ZE TSN, (> TEMUIEEA OFERFZ L ISHRT— 2%
PSR R AL L 70 s SRR CBRES N O NERJEL 70D, ZO X DTk
DATBHEF RO T 7 0 —F1E, PAER LN AE RO £ 5ARRE
= P u Y (B0 T AN T Y —IRIEE) T b OhE RO $E ki
BREL TN 9 & 5RERT 7' n—F 2o T\ 5.

6. ¥RERT TO—FOETEEENY : BRO RSN & REETREME
RAF—1%, MEORFEHH]  GEEM 1998 4) OF3CT, FHIUMA H
RS A7z 1992 FLARE D EE 2R 5iEdm EOFRNEX, 7 — LERRR A IE DR S
HrC RIEICHBUAATZZ & THDH E LTV D (Posner 1998a, Preface). L72>L A4
=T RAT Y RTT I I T 4 v 7 ThDH I L BT 2RAT —I,
IEOATENRA AT ERR SRR T D RBEIII72 A 77 A L B G ERED D
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RHCOMHZBIG S5 X 5 72U HRAA TEIFCRH | CH7R 8 R T8N 2 E DI
BIROFTHESNSREL LTRHETE, DI I FEROFITE Th A ERHE
BEEE L7 & BIEORE MO 2 E TOHT 7 r—F TRHILTE 5 b0 &
PR, RO TEERRE A TR I3 [E & U TG &2 78 LTS (Posner,
2001).

WEAEEE DR R LT HIRM L722S, FAZ, WA=, 7— AHGHOHR Y
Az @ < FHilid 5 —77 T, EOITERE R MR AT D D1, BiIEDS
AHEMAMET AV EREICEREE L T DO L, BEITAEERGLA K%
WARIEELL Y L LTWEEICH D LITWNRRNWIEAS D )

T, AR —13, (EROGHEMEET UCEAL X 5 & T 200 % Fekic TH
w77 —F ORI L AT OBLEINHE R THI

ik, IST i, AL FHIZRRFIL TV D080 202, Fiik & BEmo#E W%
REE LTV EHHL TV D, iz khiE, [EGHRERIcsVNT, o
EfESIE, TRIADOEREVIFHMEIZE > THONE LD THD. | £ [H
DGR O KB A LR - AR - BbT 2 2 1L, AR CEERFRHNE AT
HoD. Lonl, THUIREBEGR L IR0 280, | P FEL WD, 28
7261, AENBRORETFEIL, HOFEORIICENT THEAl BN E
IMTENT 20 EZEZ DD L, [MTEIAN) 1X, HIFEDRRTED LD
WZATEN T 2 2030 D TR 6 ThHH L LTS,

FIoRRT =L, =« RAA—OFGEATREMN A I E GV L, KGEAT
REMEN T R R RV FPEER O AR BERE CThH 518, IO TERGE AT R Tl
ZORGEATREMENA T H & LD, P

ZOXHREAT, RAXF—iL, IST O [HEERFFITHT D478 EM

# Posner, Rational Choice, Behavioral Economics, and the Law, 50 Stanford Law Review pp.
1551-1575 (1998), at 1560.
% 1d. at 1560.
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T a—F | OfE, EORF KT 2 LEEHH) LT L&
THDHEFRL TS, * ZOLICKRXT—DHITIE, {TEHREFITR
BREZBOTTHACRTZLDERZ LN TNEDTHS. 7

UL, IST 72 BIZ KAuE, 1TEhiRes 7L, 2 < OB PR HEME 4 BE
IR TVAHE LTS, ZOHIE LTI EAWIZHINDON, EOITH)
B PRI AT BRGRIC 31 D WIS BR - xRN A T AR 2a— VR T (v 7
DORFEAL - AEBEITEIET L2 ETHY, TNDHDOELE, —EORRmIC
VLHY B ERICR> TV D L ERT D, B

KRBT EOMGPEBEXEREO ALY MR TR E 20,
RAFT—=NEEMEET MCHET I, ZNDEGROUNEE R > T
WBHEEZTWDENLTIEERWhEEDbNRS., LW )DL R —i%, ED
FTENRE AT T 5 SUIRCIEZR WA, IEORRE I T 7o —F O F
#lx, O VH Y MRBEMEICSHY, Z<OBEEREFHIATZ LI
ZOHT P EBEIESE D LD E LTS (Posner, 1989, at 62).
L=, RBIGEEZRD D Z L%, EAHIEE 09 2B E EER
AT LIS, THEIEM] 2o (52X b 2@ 52 LIk
DX THGRORRMEEZHELR>TLE ), EARXFT—TIBEZTNWDLDTIER
W R, B RIFEFORAMEIL, BENS TN TV E
etz T b Livane Lans s, Bz E57-012iE, %
FOMBILINTZETARRMINDIRETHD LT 5. T70bb, Bl
BlEA EMICTERT 20Tk, BELHAL, PHEZARERICTSHDT
R TE e blane 35, LicnoT, GEMEET VB BISEHR (52
BRO NHIATHEY) % 7ERICIEMICELE L TWRnWZ &%, Hm2rHmTod D

% 1d. at 1558.
77 1d. at 1559.
2 JST 1998b, at 1597.
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72D DOARFLEE 72 5 TH H D & LTV D (Posner, 1998, at 18).

B IEOITEMERE A ONTHGRDS, R EBISR SN D ix 7a A 7 R %4y
BT 24, RBRERWAEERD DL ZL1E, OO EVIBLEND N
IR BIE, MANOREI LD EZ 2D, R LRERNT 7 v —F Ok,
— 7 CAMIATENC R 2 TR AE2 A B JA A, 15 & IR 2 BRI SRR X
D BGERTREMED VY, K0 B L 7= Bl ~ & Ve b T~ 2 "Rt A RO T %
ERIRFIZ, )7 TR X =03 F8kT 5 K O I BB s L REFN AT D8
O T IVTHRAR O OUNBENRH S Z b b L BN S 6 T
H5.

FEBEO L A, HhxZp NBIOFEEI O G EMED b O T - s o 2
TRT Ay 7O TE MM, YU AT VAT BBOLIL I
FETOMSITE TWD LTV 2RV, S MR EFER 7 JEHE 2 2
T2 LIRS TIE AR, fRx RGBS OB DS — o OFEIER L %
IRl RS U Ol &« OEAERREICE A - IR L 2 D 0 & 0 9 FERATREME D
MEZ 7 U Y TE D089 0%, EOTTEIE PR MTERROAS 1 DR R -
BT TND ENR D, EEED L Z AIEOI T A NESRRIC [T 5
NEHEENE, R F—IZR S 2 OFATATREME~DBERRICET LTV D,

HZIE, Yx==77—+ 7—L > (Jemifer Arlen) |%, FErT — & ORERIAEL 215
FIEEZH Y AT e Z LITHEHIRI TR Y, IO TEIRRG PR TSR Mm%
FE e S Thb T 7 u—F i3 27 nE LTns.

FoY I 2Tl - AP —1 7 (Samuel Issacharoff”) &, LT TENRRAFAOSHT

% Jennifer Arlen, Comment: The Future of Behavioral Economic Analysis of Law, 51 VAND. L. REv. 1765
(1998) (Symposium: The Legal Implication of Psychology: Human Behavior, Behavioral Economics,
and the Law)
30 <http://www.law.columbia.eduw/faculty/full time fac?&main.find=I>
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PEERORRIMT, FITERR LT BRI R o T35,

£V 27U — FF VU A% — (Jeffrey J. Rachlinski) 1%, O TEIG:
HIIATERR A 15 DREFE o HT DB LE - PE L LR A 5 D TiEZ7a <, HLwike
DHFET Ta—F LI NTEA LB E REZHO b DL LTI X
T3, 2

SO, EOTTERRE FHIOHTEGRIY, ZOEDRE SHTOBEHRME L W H 1T
LIS, ARHTEIOSEWEA AR & 3 DIEORREIT &\ O T 7 r—F B{kD
BRI - PRI E REICRTE LD Th-C, TOMMETEL, ZLHNG
FEAPERIICIRAZ A L TR Y, fMRBROEMATZED 2 LITAhH L) Rt
HRAZT OIS, FlxiE, Kyron Huigens (£, 1TELOLBLSERY L L RRHEF) Ok
LRRFFOVEML DA TR ET, £ & ITBRITHRITIFE R
MR 2T 7 —F RO BRI L L1 L FET L.
T D& D Te R 2 52T Ty, IEOATEIRE R TR R O TR O T A
ToHdH ROV VAT 2« P a/VAE, N—3—FK+ m—27—/LO HP OHE
WEOHOBE SO, %, Behavioral Law and Economics Tid72 <, “Empirical
Law and Economics”, “Non-rational-choice Approaches to Law and Economics” & F<ic L

TW5.

3! Samuel Issacharoff, Can There Be a Behavioral Law And Economics?, 51 VAND. L. REV. 1729 (1998)
(The Legal Implications of Psychology: Human Behavior, Behavioral Economics, and the Law).
2 Jeffrey J. Rachlinski, The “New” Law and Psychology: A Reply to Critics, Skeptics, and
Cautious Supporters, 85 CORNELL L. REv. 739 (2000).
3 Kyron Huigens, Review Essay, Law, Economics, and the Skeleton of Value Fallacy, 89 CALIF. L. REv.
537(2001).
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7. BHOYIZ : ZOTHEFPHINMTERD NELEFR ~ORBAEMOSE

TENZHEER O > 7L S OB PRMELL, EAK G O WL O T ]I FTREME %
meD, WHHEDEWEE LI FEZEEH L TNDLEER L. FH
FMOBIRMEIL, BARN R eE BB LR 5 Z L 2RI L, ZiUd
FHA 2P EE R &V D IENTERDNER S 5B EEOBA S bk
T THDLENRD.

UL, BT 7'a —F OBRARGINIIE, BLED AR ISR RS
R HIVDFRINAA T RN L L HWr-PATENC B T 28BN OO AT < T
A 7 RS E LI E LTUIVHETH Z LTk - T, R RECER
Z L CHBHRE R CBIRIBICE S DN D 3% —F U X AMH (RAD
BAFFEERATINNANA T AR EDRELZZT D Z LIk > THEMENHF
SNANA GO ZET 25410 CREEHIRT 21EEE) o—FED
FIEERE BZOBEFAENOUVETTLE I OTIERW. 25727
572 01%, IEOANMITEO TR E, ENEEE 2 IEEER~O BIKN it S
ZIED LT DIEORE I, BB T D HiE L L CRERN IR &
BETHLDOICR>TLEDRNTSH S I 0. B, (R RRE FIR
DHEZREL, [THREFOCERREFE2ZHET, RBRERNLRT T o—
FEAEMET D722 51, ZIULARDOEREZRICB T 2 IEORESTT 71
—FOZEMREMEE VS, X RERMEIC S LRI E L 5 2 T30
WL I d. £ I THREZIZ, AROERE~OEOREINT 7 1
—F DOZHEMETK L, 1 &R~ D B TER G S FRR O 28 THENE:
NEZ25THAIFBIONTHETFERLTRB ZEiIZLEZn

B LIREEE « IEOREANTIIZE T, AADEZEEOMTHIEIZER Sh, #h
TAFZERBRCA TN TE TND BTV R, FOREOHITH B KEDIEFET 17
RLREEOBHI COUEFR, D WNTEFBE TORBES VIR DH L, AARD
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FEELREAHE BN TB O UL, REZOHENIIRE NSO LIFRIES 2
R UL, U T U RNEFOAWIGHEA L, Bk S D Y — ok
Mz EBLUTHREHIEL QNI ) & L, BHEBEOEFEE TR CHIEESGR
DEFICBB SN D T A U A OESUL L 13872 DIME AT 5 BROIEET T
SRS (ERRT) 12T, IEEEEZRNS D\ ORBIGERIRZREORE AT 3B
RN LN IEFOM S EENZIT 2EROFIE D OFANE 2 bivs. Lin
L, EERFHNT 7 0 —F 0 2 AROEFHHOIEHSUG ORI IE, BigE
DNEPSTEENT-GBEET NV &0 D 77 0 —F ORI L SR & L
THUE SNAERMEDIER &\ ) B 288 55 EiBbhns. 1E0FTEhE
FEAHOTEERIL, £ SICZO XS RN ANRHTEIE 7 L& £ 0 BiFED A%
S BT MUEELL D LB THHLOTHD. b LIORAPHLTLHDOTH
UL, TEOREHNT 7 0 —F ~OIEEFH T DARARI 2GRS b KIE
BT HDOTERNERS . Z U THARDIEFET 17 I ALITBNT, EE RS
T T TR TR OFIRIEE A AE L2V EBIF LTV, e HiED
BT LN D T 7 a—FE, SHEEERO B Y HTz & F DR RA RN 5y
Fri, Bk LDWEBERIES 2109 2 LICRE RN L ORE & A inE %,
IEFRARSOIESE OIS BT B B2 Efam7e SIS L ThHoa LT\ D
EEBEZDINHTHD.
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Title: Evaluating Behavioral Law and Economics — Potential and the Feasibility of

the Approach—

By Koichi SETOYAMA
Osaka University, Graduate School of Law and Politics

Abstract: This paper examines the potentiality and limitation of the so-called “Behavioral Law
and Economics”, a newly emerging approach in recent US legal scholarship in the past
decade which adapts the insights of cognitive psychology and behavioral economics. The
approach has been criticized by the traditional Law and Economics scholarship. I review the
argument by Richard Posner, one of the major founders of the conventional Economic
Analysis of Law, who rejects the new approach and examine the reason why Judge Posner
rejects it.  Then the response from the scholarship of Behavioral Economic Analysis of Law
is also reviewed. The paper concludes with my comment on the theoretical potentiality and

analytical feasibility of both approaches.

Key Words: Behavioral Law and Economics, Bounded Rationality, Cognitive Psychology,

Behavioral Economics.
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BREEKA « BT PR © RBROR ARG 2 se st Bess
HEH1KA : g :
HEH2KA : g :

FXER (800 FAH 5 1200 FF, EXDiHFEL 300 i 5 450 58
p Posner (199773385 K 512, EEHOICHMRT 57201 SHMA BET 5 L B30T
H D, BIFBOAMZAEES L0 ERICE < | BIAASHEOH 5 2 DBELGEZEFE LTS, {1
ADOBFFEE L, TS E HR 5B b O ThH S &, BIOBIZRE X, Bt
EMTETHHOTHD LV, R0 BWIL, 2L EORMGREZ, T2b bR BR
SEMRBMR CH DO E 7 4 —< VB THLNITHZETHDH, b
p Af&TiE, Posner (199MIZHEVY, +EAHHIZ B HPTZEO AR L - THEEISh 5 b O TiE
OB, HERIZSFELN TS “N—nA" L LTERT D, HEEHICL > T, B0 A 8 — X
ZOHBITBNTEE L RWTAZIT o T2H A TR O A 2 /3—7D3 b OWIRORE | Wi 2e 5 6
WEMRIE TSN EOFNEA LN D, HERBEA A A—ICNELEN TV DHE,
A2 ITHEMICEE LS WV TAEZ Lz & JICEROERSERLERK L5, 20 XL ) ITHEOH
JRA V8=, D OEIRH CERIC L > THERBICHE Y A v v T 1 727D, 2
. ARBEBIIC Ko THRHl S5 Z &3, AxBENESFHL—LE UTHESRTEAMERT 2
72T, AR HEER ST ANEMMDO A N—NRHCTE DL ZEBMLETH D, o7z A& o A
VR, MDA L R BEIE G X OND RN H D Z LIS K W R BIEIET SN D,
— OO I T DD A L X—DBIEREN T, T ORICRIT D EAMORE O X 458
S RFELTWDEMRT L ZENTE D, ZONRTA—F—=RNREWNE X TR OHE %,
INENEFIFHREERERE L TNWDLEEZXDZENTE D,
p RIS &I RRADIT . STUENT - BT - BEEOEZEEIC Lo TRl S D, o X
UN—HEEED Z LIk o THIERZIT D, L L, EEITT A1 DIIIB AR NS,
p IR RLART O S TIE, AR OB OO X TR LSRN D b2 b SN HEOWFHEIT R X,
ZORDMHARMCEE L 2WIEENIIH Sh b, 20L& EBEAR»DDEEFIHT 20688720,
DX AT, EOFENMEERE LV EE LTI AEMEL RN, ThbL, ZokHk
HETIHE S HSRROBRIIREBEN LR O TH Y, BHO»»HEOTFHERBIZRV, $HRIC
B TIE A OO & 134T #2672 6 SN HEOHIFHIT/ NSV, 2ok
OIEHE O I TIEOFIE LRV TR, HADOLZE L RWEBIZIHIT25 2 L3 TE R,
HEEZO LS RIICB T, e 2BHENT L Rbo THRELEND LS ICRHGE
DB, Z0 &) itk BIIHSHBEZME L. BOFEC L > THBIXE DV EE LW
BE555, p
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Social Norms and the Law:

Substitutes or Complements?*

Yoshinobu Zasu®

Graduate School of Law, Kobe University

Abstract

The present paper concerns the interaction between social norms and the law.
Some scholars claim that the law just substitutes for social norms, other authors
argue that social norms and the law are complements. If the former view is correct,
we do not need the costly formal rules. Following the complementary view, the
joint use of the formal rule by the government and social norm as a informal rule
would provide more efficient outcomes than norms without law. The purpose of
the paper is to show if they are substitutes or complements. Moreover, we provide

a explanation of “the emergence of law”.

*This is a preliminary and incomplete draft. Comments will be appreciated.
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1 Introduction

It is necessary to consider social norms to understand law well, as described Posner
(1997). Both social norms and the Law are older than political society, and part of the
Law has been a system of norms before there were government.

For simple analyzing, following Posner (1997)!, social norms in this paper are de-
fined as a “rule” that is not enforced by an official system or courts but is complied
with. Some examples of this “rule” are the rules of etiquette, table manners, business
manners and the like. A member of a community who commits an undesirable activity
is punished by social norms, for example, ridicule, gossip, ostracism and so on. If people
internalize social norms, they feel shame or guilt when they violate norms. In this way,
a member of a community has incentive to comply with social norms by punishments
by other members or self-restraint.

Social norms are not enforced by the official agency. For the purpose of that social
norms serve as a rule which people obey, other members of a community need to identify
the member who violates social norms. Other members can recognize the member who
break the norms, and it is possible for them to punish him. If these conditions are
satisfied, then people would comply with social norms. Even in the case of feeling a
kind of shame as an internalized norm, people have stronger incentive to follow the
norms by being observed their undesirable activity than not be observed. The ability
of the members of a society or an organization to observe each other can be interpreted
as a measure of the community’s social connectedness. In other words, if it is easy to
observe another person’s action in a community, then this means that connectedness
among members are strong. We might say that a society is a pre-modern (modern)

if the social connectedness is high (low). Social norms are defined as maximizer of

!See also Cooter (1998)
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the object of a community. The objective function consists of social welfare and other
element. These elements are weighted by a parameter, which denotes separation from
social welfare.

On the other hand, law is enforced by the official sources, such as a court, a legisla-
ture or the police. A member of a society who does not obey the law is punished, and
accordingly he (or she) has incentive to comply with the law. However, such formal
enforcement costs the society more than informal enforcement of social norms. Law is
defined as maximizer of social welfare.

‘We model simply the above characteristics about social norms and law. We consider
the community, which offers social norms, and the government, which designs law, as
principals. Agent is the individual who takes an action. Accordingly, we apply a
common agency model. Some authors suggest that formal rules complement informal
arrangement (North, 1990; Baker et all., 1994; Lazzarini et al., 2004). Other researchers
assert that formal rules merely substitute for social norms which supporting informal
dealing or argue that people have solved daily problems without costly formal rules
(Macaulay, 1963; Ellickson, 1991; Huang and Wu, 1993). Our model explains that social
norms and the law become substitutes or complements depending on the circumstances.

In the pre-modern society, social connectedness is strong and the expected level
of punishment by social norms is large. As a consequence, an undesirable activity is
deterred. At this time, law, which is costly, is not needed. There is little possibility that
law can improve this society. In other words, the relation between social norms and law
is substitution and there is no reason for the existence of costly law. In contrast, social
connectedness is weak in the modern society and the expected level of punishment by
social norms is small. In this society only with social norms, the undesirable action is

not deterred at the appropriate level. In this circumstance, law is required even if law
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is costly (the emergence of law). Law complements social norms in this society and the
society acquires more desirable outcome by the existence of law. This is consistent with
a historical assertion that there has been gradual displacement of informal regulation
by formal regulation.

Additionally, we also analyze the case that social norms confront the law as a maxi-
mizer of social welfare. An individual’s activity led only by social norms is inefficient in
the term of social welfare when the object of social norms is different from maximizing
social welfare. As same as the above modern society, the existence of law enhances
social welfare.

The article is structured as follows. In section 2, the we provide a simple model and
analyze the joint use of social norms and the law; in subsection 2-1, when social norms
are inflexible and in subsection 2-2, when social norms are flexible. Section 3 provides

a brief concluding remarks.

2 The Model

We examine the interaction between social norms and the law. For the purpose of the
examination, we use a simple common agency model, where there are the government
and the community as principals and an individual as an agent. Following Posner
(1997), we define not only the law but social norms as rules or social regulations. The
government designs law s, as a formal sanction and the community provides social
norm s. as a informal sanction. The individual commits an act, which the individual
benefits from but harms the society. The timing of events is as follows. First, The
government chooses the law to maximize social welfare SW. The community provides
social norms to maximize welfare of the community CW. The community welfare

consists of weighted average between social welfare and other values. The government

357

and the community choose their rules simultaneously and non-cooperatively. Second,
Given the above rules (s, sy), the individual decides the level of action a.

An action a, which the individual chooses, induces personal benefit b(a) but also
produces social cost ¢(a). In order to compute closed form solutions, we assume that
b(a) = alna and c¢(a) = Ba. The socially ideal or first best action, which satisfies
marginal benefit equates marginal social cost, therefore is given as V' (a/?) = ¢/(a/?) or

a’® = a/B. Given social norm s, and law sy, the individual’s payoff is

b(a) — (s + sg)a,

so the individual’s optimal action a* is

[}

o = (1)

Se+ s

Therefore, if s. + sy < 3, then a* > af? and this is under-deterrence since the socially
ideal action is a/® = a/.

The formal rule or the law, which the government supplies, is more costly than the
informal rule or social norm because the enforcement cost of the law is larger than
social norms and the existence of the government itself costs the society. Given a*, s,

the government’s problem is

max SW = b(a*) — (sc + sg)a* — c(a”) — e(sqa”),
Sg

subject to  b'(a*) = s. + sg,

where e(sga) is the enforcement cost of the law given a and s; and depends on the

magnitude of the sanction, we assume that e(sqa) = 754 a as the same reason as the
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above, where 0 < < 1. Thus, the government’s best-response is
sg=—(1+7)sc+ 6. 2

2.1 Inflexible Social Norms

Social norms are said to be likely to resist modification?. In other words, even if it is
better for the community to modify social norms, they cannot change the norms. This
might mean that social norms tend to be inflexible on external factors; for example,
the government’s choice, social connectedness in the community and so on. Now let us
consider the situation, where the community does not take account of the government’s
decision when the community designs the social norm s.. The community, in other
words, does not reflect on the strategic relationship with the government. In such a

meaning, the norms are inflexible. Accordingly, the community’s problem, given a*, is

max CW = (1-10) (b(a*) — sca” — c(a®)) + v(a®),

subject to  b'(a*) = s, + sg,

where 6 is a parameter which denotes separation from social welfare, and v(a) is val-
ues which is different from social welfare. If v'(a) > 0(< 0), then the community
over(under )estimates the personal benefit or under(over)estimates social cost. The

community’s optimal regulation or social norm is

2For example, see Kaplow and Shavell (2002) pp.76-77.
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If social norms are decided not to distort the maximization of social welfare i.e. § =0,
we can achieve the first best action of the individual only by social norms without the
law.

Additionally let us embody another external factor. Whether social norms serve
as rule or not depends critically on the member’s in a community ability to observe
each other. In the community where it is easy to observe other members’ action,
the enforcement power of social norms is strong. In order to capture a kind of the
enforcement power in the community, we incorporate a parameter 0 < o < 1. This
parameter can be interpreted as a measure of the social connectedness in the community.
The strong connectedness has the members comply with social norms. Given this

parameter, the real power of social norms is defined to be

si=o (- 1250 )

where 35} represents the real enforcement power of social norms. We can see that 5
decreases as o decreases. In other words, we assume that the community designs the
norms when the enforcement of social norms is most effective or o = 1, and that the
community cannot respond to the change of social connectedness. The lower parameter
o is, the less effective enforcement power is because social norm is not flexible. Similarly,

the government’s best response function (2) is modified into

5= —(1+7)3c+ . (4)

Given the social norm and the law (87, sj), we analyze the interaction between the
formal regulation and informal regulation. In figure 1, we draw the government’s best

response function sy (3.) and the community’s optimal social norm 8;. The equilibrium
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is achieved at the intersection between 37 and sy(3.), like the point A. The first best
action of the individual is achieved on the dotted line, where (37, s;) satisfies 83 +s; = 3.
If = 0 and o = 1(the equilibrium is the point A), then only the social norm s} (without
the law) induces the first best action and social welfare is maximized. There is no need
for the intervention of the government (i.e. s; = 0). In comparison to this situation,
if there would be no social norm, the government’s best sanction would be s; = 4.
This also leads the first best action. However the combination (37 = 0,s; = B) is

Pareto-inferior to the combination (87 = 8, s; = 0) since the use of the law is costly in

our model.

Sg

Figure 1: No need for the law (left) ~Displacement of 57 by sy

Do we have no need for the law? Now let us consider whether we need the costly
law. As we can see the equation (3) and Figure 1 (right), social norm’s line §} shifts to
the right direction as 6 > 0 is larger given v'(a) < 0 or v'(a) < 0 is smaller given 6 > 0.
The line 8} shifts to the left direction as 6 > 0 is larger given v'(a) > 0 or v/(a) > 0 is
larger given 6 > 0. Given any 6 and v'(a), as o is smaller, the line §} also shifts to the
left direction. When the social norm’s line shifts sufficiently to the left direction, we

can see s; > 0 on the intersection between the social norm’s line and the Law’s line.
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That is, "the emergence of the law”. As the line § shifts the left direction after the
line is beyond the critical point 3/(1 +7). Let o’ be 8/(1 +7)(8 — 1257 (a)). o' is the
threat point whether the existence of the law is better for a society or not. If o > o/,
then we do not need the law from the point of view of social welfare maximization. If
o < o', the existence of the law, in addition to social norms, enhances social welfare.

In this area, We can see the replacement from social norms 37 to law s;. Especially, as

o is smaller and smaller, this replacement gradually occurs. We summarize as follows.

Proposition 1 Let o’ be 3/(1+7)(8 — 1259/ (a)).

(1) Suppose that o > o’.
There is no need for the law given social norm 8%. The intervention of the government
through the law (any sg > 0) would deter the individual’s action, but would decrease
social welfare.

(2) Suppose that o < o’.
The gradual displacement from social norm 87 to the law s; arises on the equation (4)
as the social connectedness in the community o is smaller. The intervention of the

government sy increases social welfare more than social norms without the law.

The statement of (1) is consistent with Posner and Rasmusen (1999), suggesting
that social norms’ enforcement is superior to the law’s one when costs to use the legal
procedures are very high. We can interpret o as a measure of social connectedness, and
in a community where social connectedness is sufficiently tight we do not need the law
given social norms. The intervention of the government is, on the contrary, justified
in a loose community. For example, in a pre-modern society where there would exist
tight social connectedness in a community. On the other hand, social connectedness
is not tight so much and social norms are less effective to control undesirable actions

in the modern society and we need the formal rule the government provides. In other
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words, the law complements social norms to enhance social welfare. This replacement
is consistent with a historical assertion that there has been gradual replacement of
informal regulations, here social norms by formal regulations or the law.

2.2 Flexible Social Norms

Now let us consider the situation where the community takes into account the govern-
ment’s decision, or social norms are flexible to the law. Given a government’s decision

sg and the individual’s action a*, the community’s problem is

max CW = (1-6)(b(a") — (sc + sg)a” — c(a™) — e(sqa”)) + Bv(a™)

subject to  b'(a*) = s. + sg.

This problem leads to the following best-response of the community:

1, 1 0 .
sngms(:#»ﬁ(ﬁfl_gv’(a ))

In order to capture the real enforcement power of social norms, we introduce o as a
measurer of social connectedness. Then the community’s best-response is changed to

1 & 1 0,
59**m;+m(ﬂ*m“a)>a (5)

where § denotes the real sanction and §% /o is the level of the nominal sanction. Given
a 54, we can see that 37 decreases as o decreases. This means that the community can
consider the strategic relationship but cannot react the change of social connectedness
o. The government’s best-response is the equation (2) as the same in the former

subsection.
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14~
Figure 2: No need for the law sj (left) ~ Displacement from s7 to s; (right)

The community’s best-response shifts to the left (right) direction as v'(a) > 0
(v(a) < 0) decreases for 6 > 0. Moreover, the slope is steeper as o decreases (See the
figurer 2). We analyze a Nash equilibrium, which depends on a threat point. The critical
point is whether the the community best response’s sy-intercept is larger than the
government best response’s sg-intercept (i.e. 1—1:’;(5 — %)v’(a) > for By > %v’(a))‘

‘We summarize the results in this subsection as follows.

Proposition 2

Case (a): Suppose that By > %v’(a). There is the unique Nash equilibrium given
ao.

(1) If o > o' = B/(1+7)(B8 — 157/ (a)), then there is no need for the law (i.e.
sy =0). In this case, if the government would intervene a society (any sq > 0), social
welfare would decrease.

*

(2) If 0 < o', then there is gradual displacement from social norm s* to the law sy

in Nash equilibria as o decreases. The invention of the government s; > 0 increases
social welfare compared to the social norms in isolation.

Case (b): Suppose that By < %7}’(&). There is the unique Nash equilibrium (0, 3)
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forany 0 <o <1.

5

FE I i B

TH T

Figure 3: Case (b) of the proposition 2 (left) Case of no enforcement cost (right)

Assertion of case (1) is basically the same as the proposition 1. When the parameter
of social connectedness o is large enough, we have no need for law and the separate
use of social norm is desirable. If decline of social connectedness in a community gets
social norms less effective, we need law for complementing for social norms. This is
why displacement of social norms by the law arises. In such a condition, the joint use
of social norms and the law is superior to the use of either regulation alone.

Figure 3 (left) depicts that the intervention of the government totally crowds out
social norms (the case (b) of the proposition 2). The level of social norms is achieved
on the point A when there is no intervention of the government. The intervention
of the government leads the level of norms to the point B. Though social norms are
crowded out by the law, the use of law in isolation is desirable on the view of not
only social welfare maximization but the community’s welfare maximization since this
crowding-out is best response for each other.

Finally consider that social norms and the law are substitutes on what condition.
Suppose that we have no enforcement cost of the government (y — 0) and also that

the community’s goal is to maximize social welfare (§ = 0). The best response of the
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community coincides with the one of the government and the best responses converge
with the first best combination of social norms and the law (Figure 3 (right)). Therefore,
if there were no cost to enforce the law and the community’s aim was not distorted,
social norms and the law would become perfect substitutes and on the equilibrium,
which satisfies the line: sj + s7 = 8, the first best outcome is achieved. In such a case,

to keep order in a society, it is indifferent to use social norms or law.

3 Concluding Remarks

‘We consider whether law is substitute for of complement to social norm on the enforce-
ment of social norms and the law. Our simple model provides a examination why there

has been gradual displacement from informal regulation to formal regulation.
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Jackson and Wilkie (2005) explored two-stage games when players may simultaneously
make binding offers of strategy contingent side payments before choosing actions.
Among their various findings, there is a fact for two-player games that given a profile of
efficient actions which constitutes an equilibrium in the underlying game (the second
stage game without side contracts), the equilibrium payoff distribution under the
actions remains an equilibrium outcome even in the two-stage game if and only if each
player's payoff in the distribution is no less than what is called his solo payoff.

We study two-player three-stage games where players may alternately make
binding offers of strategy contingent side payments in the first and second stages before
choosing actions in the final stage. It is shown in our analysis that given a profile of
efficient actions which constitutes an equilibrium in the underlying game (the third
stage game without side contracts), the equilibrium payoff distribution under the
actions remains an equilibrium outcome even in the three-stage game if and only if the
second transfer-offerer's payoff in the distribution is no less than his solo payoff, no
matter how much payoff his counterpart enjoys in the distribution.

Jackson and Wilkie (2005) also discussed about timing problems, and doubted
that players' alternating in announcing their transfer schemes would generally improve
efficiency. Indeed their assertion might be true, but at the same time our
characterization result tells that alternately side contracting might have more efficient
actions of a certain type in equilibria than simultaneous side contracting. To make it
clear whether the implication of our result holds more generally, we would try next to
characterize efficient outcomes of two-player games that may not be equilibrium ones in
the underlying game but are realized in equilibria when such alternate side contracts

are allowed.
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‘We characterize efficient equilibrium outcomes of two-player games that
remain equilibrium outcomes even when the two players may alternately
make binding offers of strategy contingent side payments before the game
is played. Our characterization result implies that alternately contracting
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simultaneously side contracting which is analyzed by Jackson and Wilkie
(2005).

Journal of Economic Literature Classification Numbers: C72
Keywords: side payments, alternate contracts, the second transfer-

offerer’s payoff

1. Introduction

Jackson and Wilkie (2005) explored two-stage games when players may simulta-
neously make binding offers of strategy contingent side payments before choosing
actions. Among their various findings, there is a fact for two-player games that
given a profile of efficient actions which constitutes an equilibrium in the underly-
ing game (the second stage game without side contracts), the equilibrium payoff
distribution under the actions remains an equilibrium outcome even in the two-
stage game if and only if each player’s payoff in the distribution is no less than
what is called his solo payoff.

We study two-player three-stage games where players may alternately make
binding offers of strategy contingent side payments in the first and second stages
before choosing actions in the final stage. It is shown in our analysis that given a

profile of efficient actions which constitutes an equilibrium in the underlying game
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(the third stage game without side contracts), the equilibrium payoff distribution
under the actions remains an equilibrium outcome even in the three-stage game
if and only if the second transfer-offerer’s payoff in the distribution is no less
than his solo payoff, no matter how much payoff his counterpart enjoys in the
distribution.

Jackson and Wilkie (2005) also discussed about timing problems, and doubted
that players’ alternating in announcing their transfer schemes would generally
improve efficiency.! Indeed their assertion might be true, but at the same time
our characterization result tells that alternately side contracting might have more
efficient actions of a certain type in equilibria than simultaneous side contracting.

In what follows we present the model in Section 2 and the analysis in Section

3. Our concluding remarks appear in Section 4.

2. Model

We consider two-player three-stage games played as follows.

Stage 1: Player 1 announces a transfer function (transfer scheme), which is

! Jackson and Wilkie (2005) concluded: “Thus, in order for timing to really be an issue it must
either be that some players are restricted not to be able to respond to the contracts of others
or else there must be some frictions in timing, for instance in the form of time discounting and
some time or effort cost to writing contracts. But note that neither of these situations should
generally improve efficiency, and in some cases might harm it” (p. 561).
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assumed to be binding.
Stage 2: Player 2 announces a transfer function, which is assumed to be binding.

Stage 3: Each player chooses an action.

The players alternately make side contracts in the first and second stages.

Let ¢ denote any given one of the two players. When a player is denoted by i,
let j denote the other player. A player ¢’s finite pure strategy space in the third
stage game is denoted by X;, with X = X; x X5. Let A (X;) denote the set of
mixed strategies for 7, and let A = A (X;) x A(X3). We denote by z;, x, p;,
and p generic elements of X;, X, A (X;), and A respectively. For simplicity, we
sometimes use z; and x to denote u; and p respectively that place probability
one on z; and x. A player i’s payoffs in the third stage game are given by a von
Neumann-Morgenstern utility function v; : X [ R.

A transfer function announced by player 7 in the first or second stage is denoted
by t;, where t; : X [1 R, represents i’s nonnegative promises to j as a function
of actions chosen in the third stage. Let T' be the universal set of ¢;. T contains
i’s degenerate transfer function ¢? : X 0 {0}. Let t = (t1,5).

Given a profile t of transfer functions in the first and second stages, and a play

z in the third stage game, the payoff U; to player ¢ becomes
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Ui (z,t) = v (x) + t; (x) — t; ().

It is assumed here that each player could not reject the other’s offer of side pay-
ments. Thus, the players’ contracts for side payments are unilateral.?
Given a profile ¢ of transfer functions in the first and second stages, and a play

1 in the third stage game, the expected payoff EU; to player i becomes

BU; (1) =3 g1 (1) - pa (w2) - (vi (x) + 15 () — 8 (2)).

x

Let NE (t) denote the set of (mixed) Nash equilibria of the third stage game
given ¢ in the first and second stages. Let NE represent the set of (mixed) Nash
equilibria of the underlying game (the third stage game without side contracts).

A pure strategy profile x € X of the third stage game together with a vector
u = (U, T2) € R? of payoffs such that u, + Wy = v1 (z) + va () is supportable if
there exists a subgame perfect equilibrium of the three-stage game where some ¢
is announced in the first and second stages and x is played in the third stage on
the equilibrium path, and U; (z,t) = w; for each i. A pure equilibrium strategy
profile x € NE of the underlying game is surviving in the three-stage game if

(x,v (x)) is supportable, where v (z) = (v1 (), v2 (2)).

2For the case when each player could reject the others’ offers of side payments, see Yamada
(2003).
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3. Analysis

Let w; (t;) =sup min EU; (p,t5,6:) | wi (t?) is particularly called i’s solo
t,eT [HENE(t;ti)
payoff. We obtain the following two results, which characterize efficient equilib-

rium actions of the underlying game that survive in the three-stage game.
Theorem 1. z € NE is surviving only if ve (z) > ug (19).

Proof of Theorem 1. When z is surviving, there exists a subgame perfect equi-
librium of the three-stage game where some ¢t = (t1,15) is announced in the first
and second stages and z is played in the third stage on the equilibrium path, and
U; (z,t) = v; (z) for each i. Suppose to the contrary that vy (z) < uy (t9), namely
vy () = uy (t9) — & for some § > 0. Let t} € {tg €T: min  EUy(u,t9,tp) >

uENE(t‘f,tz)

up (t9) — 8}. Let Ty = t; + t}. Then, since NE (tl,?z) = NE(#,t,), min
#ENE(tI,’{Z)

EU, (,ty, ) = min  EUp (u,13,th) > us (1) — 8 = vz (). That is, Player
HENE(19,t})
2 has an incentive to deviate from ¢ in the second stage. A contradiction. Thus,

v (2) > ug (19). W

Theorem 2. Let x € NE such that vy (z) + vy (z) > vy (2/) 4+ ve (2') for any

2’ € X. Then, x is surviving if vs (z) > ug (19).

Proof of Th. 2. Given ¢y, let o (1) € BU, (11, 11, 1) |
roof o eorem iven ty, let to (¢1) arg max ueNmEa(;(,tz) 2> (i, t1, o)
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Consider the following strategy profile.
Stage 1: Player 1 announces t; = tJ.

Stage 2: If t; = 9, then Player 2 announces t, = t3. If t; # 9, then ty = ta (t1).
Stage 3: If t = t° then x is chosen. If t; = 9 and t, # t3, then some
€ ar min  EUs (,t1,t2) is chosen. If ¢ 9, then p € ar max
pearg wmin o EU (it t) 1 # 1 o€ arg max

EUs (u, t1,ts) is chosen.

What is chosen in the third stage is an element of NE (t).

As for the second stage, if Player 2 announces t, # t3 when t; = ¢?, then his
expected payoff is no more than u, (t9) < vy (z). Hence o = #3 is the best response
to t; = tJ. Clearly, to = t, (#;) is the best reply to t; # t? by the construction of
the third stage strategy profile.

As for the first stage, if Player 1 announces t; # ¢, then Player 2 chooses ty =
ts (t1) in the second stage so that Player 2’s expected payoff becomes max
HENE(t1,t2(t1))
EUs (p, t1,t2 (t1)), which must be no less than vy (x) since Player 2 prefers to =
ts (t1) where he can choose ty = ¢; to obtain  max  EUs (u,t1,t2) = max

HENE(t1,t2) HeNE(19,49)
EU, (u,19,13) > va (). Then, Player 1’s expected payoff is no more than v; (z)
since vy (z) + v (z) > vy (@) 4+ v2 (2') for any 2’ € X. Therefore, Player 1 has no

incentive to choose ¢, # t? in the first stage.

Thus, the strategy profile constitutes a subgame perfect equilibrium of the
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three-stage game, where t° is announced in the first and second stages and z is
played in the third stage on the equilibrium path, and U; (z,t) = v; (z) for each

.l

Corollary 1. Let x € NE such that vy (x) + va (x) > vy (2') + v2 (2) for any

2’ € X. Then, x is surviving if and only if vy (z) > ug (19).

Remark 1. Corollary 1 corresponds to Theorem 1 in Jackson and Wilkie (2005)
that is for the case when players may simultaneously make side contracts before
choosing actions. In contrast to that theorem, our characterization does not need
any condition for Player 1 like v (z) > uy (£3). In our three-stage game, Player 2
decides his transfer scheme after knowing what transfer Player 1 promised in the
previous stage. Player 2 is even able to propose a transfer scheme which cancels
Player 1’s offer. Thus, Player 2 can arbitrarily affect the payoff structure of the
third stage game by his transfer, no matter what transfer the other promises.
Therefore, Player 1’s deviation from ¢} in the first stage would not reduce Player
2’s payoff. Since the deviation only maintains or destroys efficiency, its not reduc-
ing Player 2’s payoff implies that Player 1 cannot enjoy any additional benefit by
the deviation. This is why the characterization is carried out only by a condition

for Player 2.
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Remark 2. According to Theorem 1 of Jackson and Wilkie (2005) and our Corol-
lary 1, the set of efficient equilibrium actions of two-player games that survive in
the three-stage games with alternate contracts for side payments, includes the set
of efficient equilibrium actions that survive in the two-stage games with simulta-
neous side contracts. This implies that alternately contracting for side payments
has more efficient actions of a certain type in equilibria than simultaneous side
contracting. This induces us to withhold our full consent to the discussion by

Jackson and Wilkie (2005), as mentioned in Introduction.

4. Conclusion

We characterize efficient equilibrium outcomes of two-player games that remain
equilibrium outcomes even when the two players may alternately make binding
offers of strategy contingent side payments before the game is played. Our char-
acterization result implies that alternate contracts for side payments have more
efficiency of a certain kind in equilibria than simultaneously contracting.

To make it clear whether the implication of our result holds more generally, we
would try next to characterize efficient outcomes of two-player games that may
not be equilibrium ones in the underlying game but are realized in equilibria when

such alternate side contracts are allowed.
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There are two different line of discussion on an intergenerational equity and they have different
results from one another. On one hand, it's said in the optimal growth context that the best
consumption path in terms of the maximin principle is saw-tooth shaped and its consumption level
in each generation changes cyclically (for example, Arrow 1973). They have pointed out that the
direct application of maximin principle, which has been thought to be very egalitarian, to the
problem of an intergenerational distribution leads to a peculiar result. On the other hand, in the
social choice theory, it's said that the maximal consumption path with the axiom of equity has the
consumption level of each generation constant or increasing monotonically with the economic
growth. It seems trivially egalitarian.

What makes the difference? To solve this problem, we adopt intermediate approach: an
axiomatic approach in the Arrow-Dasgupta economy. That is, this paper examines the question
how to characterize the maximinl principle axiomatically in a dynamic economy proposed by Arrow
(1973) and Dasgupta (1974a,b). We characterize the principle in a choice function framework.
The axioms are imposed not on the intergenerational preference but on the choice function which
derives eligible consumption paths. Some axioms are familiar to the characterization of the
maximin principle, Hammond's equity and Pareto principle. Others are often made use of in a
social choice theory, Conditions a and B.

This characterization has two meanings. First, a saw-tooth shaped optimal consumption
path is not proper to the maximin principle. If we choose the optimal consumption path according
to any rule satisfying the set of axioms, it is saw-tooth shaped like the maximin maximal
consumption path. Second, in an economic environment, axiomatic approach also let some
saw-tooth shaped path be maximal. It's shown that axiomatic approach has very simple maximal

path because it has no or few assumptions on a production and other economic environment.
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Characterization of the Maximin Choice Function
in a Simple Dynamic Economy

Koichi Suga*  Daisuke Udagawal

February, 2005

Abstract

This paper examines the question how to characterize the maximin
principle axiomatically in a simple dynamic economy proposed by Ar-
row (1973) and Dasgupta (1974a,b). We characterize the maximin
principle in a choice function framework. Axioms are imposed not on
the intergenerational preference but on the choice function which de-
rives eligible consumption paths. Some axioms are familiar to the char-
acterizations of the maximin principle, Hammond equity and Pareto
principle. Others are often made use of in choice theory, Conditions «
and (.

1 Introduction

Intergenerational equity is one of the most important issues in recent nor-
mative economics. Since economic and natural resources are too scarce for
all generations to satisfy their desire, intergenerational conflicts of interest
often appear in the real world. We need some principle of justice to allocate
resources among generatons in a fair way. The Rawlsian maximin principle
is a well-known criterion to be applied to the consideration of distributive
justice. As Rawls (1971) and Solow (1974) have been pointed out, direct
application of the maximin principle has a peculiar result. One of the most
fundamental feature in distribution of utility or saving is that the first gen-
eration is the worst-off because there is no prior generation that will provide

*School of Political Science and Economics, Waseda University, 1-6-1, Nishiwaseda,
Shinjuku-ku, Tokyo, 169-8050, JAPAN. E-mail: ksuga@waseda.jp

TGraduate School of Economics, Waseda University, 1-6-1, Nishiwaseda, Shinjuku-ku,
Tokyo, 169-8050, JAPAN. E-mail: aab03760@pop16.odn.ne.jp
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them with an inheritance. Hence, in terms of equity, the social planner does
not intend the first generation to save or accumulate capital for the future
production. From the planner’s standpoint the optimal path prescribed by
the maximin principle has the characteristics that the path maximizes the
first generation’s utility. Therefore, in general, the maximin principle of just
saving concludes no saving at all.

Rawls (1971) himself rejects the direct application of the maximin prin-
ciple, and instead assumes that each generation has an altruistic concern for
the payoffs of its immediate descendants. This line of research has been pur-
sued by Arrow (1973), Dasgupta (1974a, b) and Riley (1976) in the optimal
growth context. They showed that the maximin rule yields strange results,
as well as exhibiting logical deficiencies. Their well-known result is that
the utility path, as well as consumption path, generated by the maximin
principle has a saw-tooth shape.

On the other hand, the literature that employs an axiomatic approach to
intergenerational equity has developed multi-generational extensions of the
axiomatization of the maximin principle due to Sen (1977) and Hammond
(1976, 1979). In this line of research the maximin path is a constant path,
and, hence, is intergenerationally egalitarian. See, for example, Asheim,
Buchholz and Tungodden (2001), Epstein (1986) and Lauwers (1997).

In the previous paper, Suga and Udagawa (2004), we addressed the ques-
tion how to characterize the maximin principle axiomatically in an Arrow-
Dasgupta economy. The purpose thereof was to explore the reason why
the same principle generates the different paths, a saw-tooth shaped path
and a constant path, in these two approaches to the intergenerational eq-
uity problem. We considered this question axiomatically, and showed a set
of axioms on the intergenerational preference relation to characterize the
maximin principle which generates a saw-tooth shaped path under the fea-
sibility conditions for capital stock and consumption. In this paper, we
examine the same question in a different way. That is, we characterize the
maximin principle in a choice function framework. Axioms are imposed
not on the intergenerational preference relation but on the choice function
which derives eligible consumption paths. Some of the axioms are familiar
from other characterizations of the maximin principle, Hammond equity and
Pareto principle. Others are often made use of in choice theory, Conditions
« and 3, which require the consistency of choice.

The paper is organized as follows. Section 2 is the describtion of the
economy which provides a canvas for our analysis. Axioms are stated in
Section 3. The main theorem, the lemmas and their proofs are contained in
Section 4. Section 5 is the conclusion.

400



KKZ_Member
399

KKZ_Member
400


2 Simple Dynamic Economy

Consider a one private-good, non-overlapping, infinite horizon economy. Let
Z, be the set of non-negative integers, each element of which is used to index
a generation or a time period. To simplify the problem of externalities, we
assume that each time priod consists of one generation, and each generation
comprises one representative individual. The private good can either be
consumed or used as capital. Let k; denotes the accumulated capital at the
beginning of time period ¢t € Z;. In that period, ¢; of the capital stock is
consumed and the remainder k; — ¢; is used in production. Each unit used
in production yields vy units of the good at the end of the period, which is
transfered to the next period ¢ + 1. Hence

kppr = vk — cr)- (1)

We generally assume that the economy is productive, so that
v> 1. (2)
Capital stock is subject to a non-negative constraint. That is, for allt € Z,,
ki > 0. (3)

It is assumed that the initial capital stock kg is positive. No individual can
live without consumption. For all t € Z,

¢ > 0. (4)

Now we describe our subject to find a consumption path that satis-
fies the Rawlsian maximin principle for intergenerational justice. For the
convenience of description, we adopt the following notation: let x; and
p be real numbers and (*° = {X = (xo,...,74,...)| supz; < oo}, (¥ =

t

{X € (>®Vt : z; > 0}. Denote a consumption path by the capital let-
ter, e.g., C' = (co,cC1,-.-). rep(Cis-.., Cn) is the path (c1, ..., cn,c1,.0sCn 01, -00)
that consists of (ci, ..., ¢,) repeated infinitely many times. By the feasibil-
ity condition, consumption paths ought to be chosen from the set {C' €
0 |given ko, ¥t > 0:0 < ki = y(k; — ¢)}. It is convenient, however, to
use the following equivalent form:

F(ko,v) = {C = (co,e1,) €LY 77y < ko} .

t=0
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We denote the utility function of generation ¢ € Z,, or often called in-
dividual ¢, by W;(C') when the consumption path C' is attained. According
to Arrow (1973) and Dasgupta (1974a,b), we assume that W is additively
separable as to t for simplicity, that the direct utility function of the con-
sumption of each generation is the same for all ¢, that the felicity ascribed
by generation ¢ to generation ¢+ is the same as that ascribed by individual
t' to generation ¢’ +1, and that the felicity of the future generations may be
discounted in the utility of the present generation. That is,

n—1
Wi(C) = W(cr,copn, yein1) = 3 piU(cuta) (5)
i=0

where pg =1 and p;41 < p; for 1 < i < n—1, which are parameters reflecting
the weight that each generation attach to the following generations'. The
utility function U is assumed to satisfy the followings: (a) U : Ry — R is
differentiable, and strictly concave. (b) U'(c) > 0. (c) l% U(c) = —00.

We assume that the utility function W is the samce for all generations
t € Z,, and depends on the consumptions of n genaretaions, from herself to
(n—1)-generation latter. We follow the framework of the previous section, so
that the same additively separable utility function applies to all generations.
That is, for any consumption path C' = (¢g,c1, ), Assume that

Yipi <¥ip; (0<i<j<n).
Then, the maximin principle of justice requires a solution to the problem

n—1

maxmin Wy(C) = W(er, i1, s rin-1) = ZU piU(cisd).  (6)
i—
Now we present Arrow’s theorem on the maximin path. Let é be the
consumption level for which the capital will be maintained intact, that is,

y—=1
~

&=

ko. (7)

Then, for any ¢ such that ¢; = ¢, kyy1 = k. In other words the constant
consumption path ,.,(¢) causes k; to remain constant at the initial stock k.

'See Riley (1976) for the case where po > 1.
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Let cOR, ck,--- ,c® be the solution to the problem

€0,C1,"5Cn—1

n—1
max  Wi(co,c1,++ yen1) = Y pilU(ci) ®)
=0

n—1

n—1
s.t. vl =é Z 47 (9)
i =0

i

Il
S

Theorem 1 (Arrow (1973) Theorem 3) Suppose that the utility of gen-

eration t is given by
n—1

W= piU(crss),
=0

that v'p; increases with i for i € [0,n — 1], and that p; is non-increasing
with i. Then the feasible consumption program which mazimizes min, Wy
can be characterized as follows. Choose ¢; (i = 0,...,n — 1) to mazimize
W(co, -y cn—1) subject to the constraint

n—1 n—1

—i A —i
Y yla=¢y v,
i=0 i=0

where ¢ is the constant-capital level of consumption. Then at the optimum
(i) cuyi = ¢; (0 <i<n—1,1 € Zy). For this policy the following properties
holds: (ii) ¢; < cfyy; (id) Wy = ming Wy if t is divisible by n; (iv) for all
other t, W; > min, Wy and (v) the inequality is strict if p; > piy1 for some
i €[0,n—2].

We define a choice function G which maps any set S of feasible consump-
tion paths to a nonempty subset of itself given a common utility function,
e.g., G(S,W)(# @) C S. Similarly, we define a Rawlsian Choice Function
G which selects a set of maxmin paths C® for any set of feasible consump-
tion paths given a common utility function, e.g., C® € G®(S,W).

3 Axioms

In this section we define some axioms to characterize the maximin principle
in this simple dynamic economy.? As an auxiliary step, we define two binary

For the choice theoritic framework of the social choice theory, see, for example, Sen
(1970) and Suzumura (1986).
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relations on the set of consumption paths £5°. The first is strict Paretian
relation =%, which is given by:

Cl -t = Vi Wy (CY) > Wy(C?).
The second is Hammond equity relation >/, which is defined by:
CH =t 07 = 3L (W (O < Wi (CY), ()W (C) > Wy (C2),
(iil) W2 (C) < W2 (C?),and (iv)W,(C) = Wy (C?)Vt # L, 2.
Strict Hammond equity relation is given in the usual way as follows:
C' -1 0% = ' =P A-c? T O

Now we provide three kinds of axioms, e.g., an inclusion of some paths in
a choice set, an exclusion of some paths from a choice set, and a consistency
of a choice set for an expansion and a contraction of the feasible set. The
first and second axioms are requirements from the view point of the Pareto
criterion. The former axiom requires that, if a path is Pareto superior to the
path which is in the choice set, then the superior path must also be included
in the choice set. The latter requires that, if a path is Pareto inferior to
the path which is feasible, then the inferior path must be excluded from the
choice set.

Definition 1 G(.,.) satisfies Inclusion of Pareto Superior Path(IP) iff

vC!,C? € (P, VS C (T - [[Ct =T C2AC! € SAC? € G(S,W)] = C! € G(S,W)].

Definition 2 G(.,.) satisfies Exclusion of Pareto Inferior Path(EP) iff
YO, C% € 4P,VS C € [[Ct =P CPAC € S] — C? ¢ G(S,W)].

The third and fourth axioms are requirements from the view point of
the Hammond equity criterion. The former axiom requires that, if a path is
Hammond superior to the path which is in the choice set, then the superior
path must also be included in the choice set. The latter requires that, if
a path is Hammond inferior to the path which is feasible, then the inferior
path must be excluded from the choice set.

Definition 3 G(.,.) satisfies Inclusion of Hammond Superior Path(IH) iff

YC,C% € £2,¥S C €2 - [[C* = CPACT € SAC? € G(S,W)] = C' € G(S,W)].
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Definition 4 G(.,.) satisfies Exclusion of Hammond Inferior Path(EH) iff
VO, C? € 02,¥S 4 [[C =T G2 ACY € S] — C? ¢ G(S, ).

The last two axioms are conditions of the consistency for the choice sets.
The fifth axiom is a requirement that any path in the choice set for a larger
opportunity set is also included in the choice set for a smaller opportunity set
if the path is still feasible. So, it is also called as set-contraction condition.

Definition 5 G(.,.) satisfies Condition « iff
Vst 82 cer, St c 8tivet e St [0t e G(SE W) — €t e G(SL, W)

The sixth axiom is a requirement that, if a path in the choice set for a
smaller opportunity set is also included in the choice set for a larger oppor-
tunity set, then any other path in the choice set for the smaller opportunity
set must also be included in the choice set for the larger opportunity set.

Definition 6 G(.,.) satisfies Condition (3 iff
VSt 82 P, 8t C 82 vC, % [[CF € G(SL,W)AC? € G(ST, W)] —
[C! e G(S?, W) = C? € G(S%,W)]).

4 Main Theorem

We are in the position to provide our main theorem about the characteriza-
tion of the Rawlsian choice function, G®(.,.).

Theorem 2 Suppose that G(.,.) satisfies EP, IH, o, and 3. Then, G(F(kg,~), W)
= GR(F(ko,7), W).

To prove this theorem we need some lemmas.

Lemma 1 Suppose that G(.,.) satisfies EP, IH, «, and 3. Then generation
0 has the least welfare in all generations in any chosen path, that is, Wy (C') =
min; Wy(C) for any C € G(F(ko,v),W).

Proof:  Suppose that C* € G(F(ko,~), W) and that Wp(C*) > min; W;(C*).
Consider consumption paths, C? and C', defined as follow:
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o A =ci+e foralt
o [d=g-2
ct=d) féjot # 0.
Then, C! is feasible for kg and ~. Since W;(C?) > W;(C*) for all £, we have
v e, (10)
For sufficiently small ¢,
Wo(C?) > Wy(Ch) > mtinWL(Cl) = mtinWt(CO)

holds. Hence we have
cl =1 o0, (11)

By Eq.(10) and EP,

¢ GHCr, 0% O W), (12)

On one hand, suppose that C° ¢ G({C*,C°, C'}, W), then C' € G({C*,C°,C'}, W)

by Eq.(11) and TH. On the other hand, suppose that C° ¢ G({C*,C°,C'}, W),

then also C' € G({C*,C° C'}, W) by Eq.(12). In both cases, C' € G({C*,C°, C'}, W).

So, by Condition a,
cleqycr,cty,w), (13)

with the help of nonemptiness of G.

Now, C* € G({C*,C'}, W) by a because C* € G(F (ko,v), W) and C* €
F(ko,7). So{C*,C'} =G({C*,C'},W), and then C* € G({C*,C°,C'}, W)
by Eq.(13) and B. It, however, contradicts Eq.(12). Q.E.D.

Lemma 2 Suppose that G(.,.) satisfies EP, IH, o, and (3. Then, gener-
ation 0 in C € G(F(ko,7),W) has the largest welfare among all feasible
consumption paths where generation 0 has the least welfare among all the
generations. That is,

Wo(C) = max Wo(C)

for any C € G(F (ko,7), W) where Dy = {C € I°|C is feasible and Wy(C) =
mint VVt(C)}
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Proof: Suppose that C* € G(F(ko,7), W) and that there is C** € Dy
such that Wy(C*) < Wy(C**). Two cases should be distinguished.

Case 1: If Wy(C*) < Wy (C**) for all ¢, then C** =P C* and C* ¢
G(F (ko,7), W) by EP. It contradicts the assumption.

Case 2: If W(C*) > W (C**) for some ¢, then denote by T the set of such
generations and let s', ..., sITl be the elements of T. Consider consumption
paths, C°, C, ..., CIT!, defined as follow:

C° ¢ Wy (C®) =Wy (C*) +¢ forallt
) W’o(ci) — Wro(cifl) + e
o I/Vsi(cl) = Wsi(_C**) —¢ _ fori=1,..,|T|.
Wi(Ch) = Wi(CP) - fort # 0,5

Then,
ct =r cr, (14)
¢t =" ol fori=1,.,|T), (15)
and C* =P I (16)

for sufficiently small e. Then, C* ¢ G({C* C° C',...,CITl,C**}, W) by
Eq.(14) and EP. Two subcases should be distinguished.

Subcase 1: 1 C* e G({C*,C°,C1,...,CITl, C**}, W) for some i® € {0, 1, ..., |T|},

then C't1 € G({C*,C°,C",...,C\T1,C**}, W) by Eq.(15) and TH, and then
Cit2 e G{C*,C, ", ..., O C**}, W) by Eq.(15) and TH, and then

e g{c*,c,c,..,cm c™}, W) (17)

by Eq.(15) and IH inductively.
On the other hand,

c"g g{cr, et e ey w) (18)

by Eq.(16) and EP. Then, Eq.(18) contradicts Eq.(17).

Subcase 2: I C* ¢ G({C*,C°, C*,...,C1 . C*}, W) for all i® € {0,1,..., |11},

then
{c}y=ag{cr.c0.ct, .ol ey w). (19)
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Then, by o, C** € G({C*,C**},W).

On the other hand, C* € G(F(ko,v), W) and C** € F(ko,~y). Hence C*
€ G{C*,C**},W) by a. Then, {C*,C**} = G({C*,C**},W). It, however,
contradicts Eq.(19) by 5. Q.E.D.

n—1 n—1
Lemma 3 If any path C satisfies that Z'y’”csﬂn > Z'y"‘cf for alll €
5=0 s=0

n—1 n—1
2, and nyscs_,_ln > 2’7756511 for some l' € Z,, then C is infeasible.
5=0 5=0

Proof. By the feasibility condition, the relation between kjn and k1),
can be written as

n—1
k(l+1)n =" {kln - Z’Yﬁscsﬂn} - (20)
5=0

On the other hand, Rawlsian maximal consumption path satisfies the
condition that k, = ko. Hence

n—1
ko =" {ko -3 y*scfﬂn} . (21)
s=0

By Eq.(20) and Eq.(21),

n—1 n—1
Esyn — ko =7" {(km — ko) — (Z Y Copin — Z’Y*'gc,ﬁzn) } .
5=0 5=0

For a simple description, define h; and x; as follows:

n—1 n—1

b = Z Y Cotin — Z e
s=0 5s=0
= v (ki — ko).

Then, Y407, = A" {1 — by} iff 24 = 23 — 4Ry Since zg = 0 by
definition, xz; = Eu;lo Y™ h, is true. Now, by the assumptions of lemma
and definitions of h; and z;, the following inequation holds:

-1
lim sup Z v " hy > 0.

G R
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Then, for some ¢ > 0, there is sufficiently large I'such that z; < —¢ for [>

I. Since y~ky < ¢ for any sufficiently large I, There exists some I’ € Z,
such that zp < 77”"k0 . Hence ky,, <0, and C is infeasible. Q.E.D.

Proof of Theorem 2:

Let C* be any consumption path in G(F(kg,v),W). By lemma 2 and
Theorem 1, Wo(C*) > Wo(CR). Suppose that Wo(C*) > Wo(CE). Then
Win(C*) > Wo(CH) for all | € Z, by lemma 1. Since (c&,...,c2 |) is the
unique solution of maximization problem (8) and (9) and the consumption
path C is an infinite repetition of (cZ, ..., ¢/ ;) by Theorem 1,

n—1 n—1

—5 % —s R
Z"/ Cstin > Z TG
s=0 s=0

for all [ € Z,. Hence, C* is infeasible by lemma 3, which is a contradiction.
Therefore we have Wy(C*) = Wo(C™).
Since, for all l € Z,,

Win (C*) 2 minWi(C*) = Wy (C*) = Wo(C™)

holds, we get

n—1 n—1
Z Y Cotn > Z 73R (22)
s=0 s=0

for all | € Z,. By Theorem 1 (c&,...,c® |) is the unique maximum of the

problem (8) and (9). Hence Equality of (22) holds only when (cj,, ..., {1 1),_1)
= (cf,...,cR }). Therefore C* = ,¢p(cf,...,cE ) = CE. Q.E.D.

We will provide inverse relations of Theorem 2.

Theorem 3 Rawlsian choice function GE satisfies IP, IH, EP, o and f3.

Proof:

Let G¥(.,.) be the Rawlsian choice function.

IP: Suppose that (i) S C (%, (i) C' € S, (iii) C2 € GE(S, W), and
(iv) C* =¥ C2. Then by (iv) min; W;(C*) > min; W;(C?), so that IP holds.

IH: Suppose that (i) S C £, (i) C' € S, (iii) C? € GE(S, W), and
(iv) €' =" C2. Since the minimum welfare generation in C' has at least
as much welfare as in G2, min; W;(C') > min, W;(C?) by (iv). Then C!
€ GR(S, W), so that IH holds.
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EP: Suppose that (i) S C (%, (ii) C' € S, and (iii) C* =¥ C?. Then,
by (iii), min; W;(C') > min, W;(C?). So C? ¢ GR(S,W) and EP holds.

Condition a:  Suppose that (1)S* C S? C £, (ii)C! € C(5?, W), and
(iii)C! € S'. By (i) and (ii), min; W;(C') > min, Wy(C) for all C € S*.
That’s why C' € GB(S!, W) and Condition « holds.

Condition 8:  Suppose that (i)S' C S* C £%°, (ii)C', C* € GR(S', W),
By (ii), mintW;(C') = mintW;(C?). That’s why C' € GE(S2, W) «—
C? € GR(S,W). Q.E.D.

With Theorems 2 and 3, we finally come to the following characterization
theorem.

Theorem 4 Suppose that the utility of generation t is given by
n—1
W= pilcra),
i=0

that +'p; increases with i for i € [0,n — 1], and that p; is non-increasing
with i. Then the choice function G(.,.) satisfies EP, IH, o and 3, iff it is
Rawlsian, that is, G(F(ko,~), W) = GE(F(ko,~),W).

5 Independence of Axioms

The next example shows the impossibility of EH.

Example 1. There is no choice function satisfies EH.

Consider three consumption paths, C' and C?, such that W(C') =
(3,2,0,0,0,...) and W(C?) = (3,1,0,0,0,...). On one hand, let ¢' = 1 and
t2 = 0 in the definition of > and then C' = C?. On the other hand, let
t! = 2 and #2 = 1 in the definition of = and then C% =# C!. So both
C! and C? ¢ G({C*,C?},W). 1t violates the nonemptiness of the choice
function.

If we drop IH, a myopic choice function satisfies the remains of axioms.

Example 2. A myopic choice function, G(S,W) = argmaxces Wo(C),
satisfies EP, «, and .
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EP: By the hypothesis of EP, Wy(C') > Wy(C?). So, if C! is feasible,
G(S,W) does not contains C? by the definition of G(.,.). Therefore EP
holds.

a: By the hypothesis of o and the definition of G(.,.), generation 0 has the
maximal welfare in C'! among S?. So clearly it does so among S (C S2).
3: By the hypothesis of 3 and the definition of G(.,.), generation 0 has the
same welfare in both C' and C? and therefore the conclusion of 3 holds.

Now, consider two consumption paths, C' and C?, such that W(C') =
(2,0,0,0,0,...) and W(C?) = (1,1,0,0,0, ...). THrequires C% € G({C',C?}, W),
but {C'} = G({C',C?},W) by definition. Therefore, IH does not hold.

If we replace EP with a weaker condition, IP, then a trivial choice func-
tion satisfies the set of axioms.

Example 3. A trivial choice function, G(S,W) = S, satisfies IP, IH, «,
and (3.

This choice set always contains all feasible consumption paths. So the
conclusion of IP, TH, «, and (3 holds for any feasible set and any utility
function respectively. Therefore, this choice function satisfies IP, TH, o, and
B.

On the other hand, it clearly violates EP.

We can replace 3 with a weaker condition, §*, to derive the same result
as theorem 2.

Definition 7 G(.,.) satisfies Condition §* iff
VS C 0 VO, C2 € §: [[{CL, 0%} = G(S, )] = [C1 € G(S, W) =
0% € G(S,W)]l.

Clearly, 3 is a more strict condition than ¢*.

Propositon 1 Suppose that G(.,.) satisfies EP, IH, «, and 0*. Then,
G(F(ko,7), W) = CE(F (ko, ), W).

It’s shown by the same proof as theorem 2.
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6 Conclusion

This paper has provided the axiomatic characterization of the Rawlsian
choioce function. Properties of the maximin consumption path has been
examined by Arrow (1973) and Dasgupta (1974a,b), and it was shown that
the maximin principle generates a saw-tooth shaped path. We make use of
the axioms of Pareto principle, Hammond equity, Conditions « and 3 to
characterize the Rawlsian choice function. Pareto principle and Hammond
equity are familiar to the characterizations of the maximin principle. Our
versions of these conditions are an exclusion of Pareto inferior path and an
inclusion of Hammond superior path. Conditions « and 3 are also familiar
to the characterization of consistent choice functions.

The remaining problems to be solved along this line of research are as
follows. First, we classify the family of choice functions which satisfies IP,
IH, a and . Since this class contains the Rawlsian Choice function, we
will explore whether there exists any other eligible one. Second, we must
verify whether a choice function which satisfies EP, EH, o and 5. The
answer may be no because the strict condition are imposed simultaneously.
Third, we should scrutinize the possibility whether other consistency axioms
characterize the Rawlsian choice function.
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