BFETD (R=N—HA~y D7) &Lk, ZRIZH LT Solnik(1983) i, B~ v JHR
FWbYLY—FNDNRT K7 AL BEERTHY FEEOREROY RIHEREICL>TERD
L7,

FEIEF A Tid. Peroldé Schulman(1988), Jorion(1989) S KE DB R DD H 1978 FEN b
1988 FEETHDT —F TAB~NY VOPRERIEL TV 5, BmiIEELS T2 ZERLETER~y
TOHRERD, BN EEAANZEF T~y VIIIRERPER RV, L LTW3, £7-,
EfE - iR (1992) X, BAREMOBREROMEH L, EHEEICBIT5ERESBIRE L A%~
Yy PDY AT ERIREELELTND, Fio, BIR(1992) IS EFEHRRE >V T T+ T —FL
—hBFVIT A RELV-FPBRELY HMR) OBRICET~y VEITIBRH~y POBHE
ERIELTZ, ZHhDOOER « ERECOWTOZFROMEIX, BEF (1990) . Winkleman (2003) (2
FLDOOLNTV DM, FKiL T Campbell et al. (2010) WML LAEEY TR & LTORE IS
LTHEHRII AR—Dr—2FOI LB TE BRI, LOBRICEDBREDEDZ1TH DM
REPERIEL TV D,

IO DEITHEICH LT, FROMKMIIUTORY THD, FEl1iZ)—~riavr 28
BIEDT—F #AWT, ERSMEME L =FHGBIRET TR, 77y FTFAVEZSELR
BOMICEABHTnyr « T—hR LT v FHICE 5T, BB~y VDY X7 EME % BRI
LT05, 2 IZRERZT TR, FEABERVF =7 LT2RRTOVTOAE~ Y Vi
BEZRREE L 72, % 3 WHAEDOEEFESOARINREERSIIMZ T, 4 BEICSESY LZR—
TZFIVFE WbWL T N—r S - kL U TN OER S L 2 Rl — R i L7z — b
74 VAT O TRIERTT- 72,

T, 3. TOWMT—F LathFik, 4. TREESIIBIT A8~y VoPRE WEH) ©
BRAEER. 5. T LoaEE~5,

3. T—F RO Fik

M ¥—4

FRLEZYZ—F =3, TE 4 EEITOWV T Ibbotson Associates Japan 73St X
T35 1990 4£ 4 A 25 2010 4F 9 A & TOEH BPI 484, TOPIX Bf24iAA ., Citi WGBI (H AR Z)
B, MSCI kokusai DM #—BHHA L, ZFEL—bF (BRLV) o0 TiEeA F—IC
Xour RynABELV— M, BRROEHEH (VA7 7Y —1L—1) 220 TiIEEx EHREa—
N30 B, MBS0 BTHD, £/, BB a—k (~vY) DY F—URUSNERTIES
D~y VE-FY X —VEUTO@AVIZERELE FV | BB 3 — FOBRBIZMF v U —KR3| 0D
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Ext, $bb FAVHOZRFL— FOERBRICHOEHERNZSRY . FAVOEBEH 23D
BBl L& %7z,

R(Ex)=(Ex,,, ! Ex,-1)+ Bill(3¢),— Bill($),

R(Ex): tHlF D& a— b Z—

Ex; BRAZET 5 FAHL— NH/X F)

Bill(¥). Bill($): be t ICBITBIHF S0 OE, Xk RAOEHEF

PHB’PHS =PUB’PUS +R(EX)
PUB9PUS: SNEESS - AEBRROANY VELYV RISV IT A
Py Pust VES - MR D~y V) X7 T VAT A

2B, LEPLHLODB LT, ABETHABUSNOEE FRLABOY ¥ — v EERET
72, BTCIVARAIZTZVITAR—ATHELTEY, UTOFRIZBNT TV F—) Lids
TEROVAZ 7V —L— MERBOBELET, 7. BEAMOAEES - KRN HBRIRES
HZLEEBETDHE, R HES - BRA T 7 A2 BET D, RRFHREBEEASR T v
FEABAAEOMOBEZEL — BRI RETHE, LOL. OABTHERATIEHFA T 7 X,
BRA VT 7 ACEDDA FLVETORERREBELE 50% @2 ThdZ & QEBBEITICRIT2E
BAyPTHRIFAVL— DNy PRITbRA TS Z b, A~y VB, ThbbaEy
a— FROY 3 VORBER VIR -T2, T2, VF—VBAKRT—FTHDZ b, HE
30 HOBEESFBME b LIZABETHETV., AR~y VR e —N « A= N—F5M¥H7—
BEEKR L, E5i124. THWRAEABIZA—rDOF—213, N—7 LA X% ¥ X NVAEENRER

OEBEMZ b DERD, i~y P LIEBADOY #F— i3, BHEEBRTOY ¥ —rbXk
FAoEER 2L, MoEMeREZmzi-bnt b,

B.=R,, —Bill(¥),=(R,+Ex,,, / Ex )y~ Bill(¥f),
P,=R,— Bill(¥f),
=(R,—Bill($),+ Bill(¥),) — Bill(¥),=R,—Bill($),
R(Ex) = P, —P,=(Ex,,, | Ex,-1)+ Bill($),— Bill(%%),
Py P BB THEO~NYy VEL, ~y PRI RIT TV IT A
Ry Ry R TGEHRO~YVEL, ~y V) F—
R ABRBTHEHROBRMBEN—R Y F—
Ex; FpRACHIT A P L— bk R /M)
Bill(¥). Bill($) ReR t IZBT A1 &S 0 OM. XK FAOEHER]
(#2) %k FAETIZ Barclays EMERE (BARERL) @ 37%. 88 (HAER) @ 51%, MSCI kokusai
D54% % EHD (201049 AXK) ,
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T BRT TS A T 7 AOHRE 1| F£~30 F£DOFEY ¥ — 1 (BellWether Index) %% LIZEAK

L7 @3

M 1 ICERES - %R, AEESE RO~y UL - b RUEBEEY 3 — hOEKKET
—ZERLE, TOEHME L TREOEROEY . BB~y VILLD Y R 7 HIBHRIIESH
(11.2%—7.6%) DOFBHER (21.1%—17.5%) LV b K&EW, £k, A a— DI F—
1% 0. 00% (2000 4E 3 B £ TORITH: 40 MH1A5 1. 30%.2000 4F 4 A LA O ¥ 42 IR H3-1. 22%)
THY . @BE 20 FM % # 2 L RECEFEERBPITIERL LTV, Eo, FEHOEEIZ OV
T5%RNYa—Tyv M) RZEHZBE, V—<riavZ2E8ERVAREIBVTLRBOMO
BEDOHFBERSFZBELEEAOBREL VO REN o, EEL, ERMHORESR TIX
D’ Agostino—Pearson & E K} Anderson and Darling BREDWTHIZEBNTH., 5 %KETIER
HRBEINTZOEIAEKRNEVCERNESTHY . AEKRKXOEEIEI~y PE T D L ERSAIC

iR LAY e
H&1 SEEISARUAMR. B0 27— 0BFKEHH
2 e N = e s YT P ~AyOR TRETY A
: - : iIMSCI : F/m
g;r;g 'TSE1 TR :ﬁm WGBI | World ex | IL—bD % |Barclays
H iNonJPY . ' ' ' bl .
JPY Tokyo LPY X A 1Japan TR i x A EhE—F Capital
Total  iO¥Total  gr ) 1T 0T dinYen 1L F (30 Bellwether
Return) ‘Return) ‘Return) 1(%Total 'B) + M5k Swap (JP)
®A el jrewrn ‘Return) i#|(308) !
T—AH 82: 82! 82! 82! 82! 82: 82! 82
HBOFEY (FF%) 2772 -5157: 3037 4092: 3525:  4589: -0001:  6.058
{RERE  (FEE) 3507 21740+ 11.190%  7.587: 21.081: 17507 12.834:  8.533
EEGEHSHORFZO0) -0462: -0293: -0.150! 0337: -0783: -0.382: 0513: -0.408
REERSHORZ0) 2707:  0.085 : 13861 -0.533: 1.104 0.578 ! 0.530 ¢ 2472
EREORE : ; ; ' : ; :
D'Agostino—Pearson #&JE : ; : :
(K48 5%) o : Pk *
;1?:;;% a)nd Darling ¥ N ' ' . N . .

@)V F—iF) A7) —b— hERE, T, * I S%KETERMEIERNINEI L ETT,
(HiFT) Ibbotson Associates Japan OF —# LV EH/ER (LLTRL)

#3) L. F—F2ORNW1998 EXKETOY ¥ —4IHF BPI D 3 R5| (1 ~34F, 3~7THE. 7

FRl) Do/ TRIECI VIR LI
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(2) FHOBE

AREOSITIT BRI LR5, § 1 VEEEEMOREER~Y Y (B 2 — 1) BiROL
WThd, T7hbb, TEL4EE~DBEEDEER Y T SHEICE W LT, AEEHF (EH &
R) T 248~y POHREL, BE~NYVHEORIEZBELC THLMNI L, F 2 BRI
BEFIT TR CEESOABELYEB LI-BECOVWT, FKORIEEITo72, HRETHHR—
F7# U AR, ABREOSEESOESEIE B9 | BAAOKEK - EHE~OEME (25%7 D)
fl4y. C.7ua— AR @B TORNMEESR— b7+ V4 (2FEL, &% - BRoRAEEHZ
50% D) M3OTHB, ER— b7+ VT2 /)~y POREBTRAEL, A—"—~y ¥ ¢t
ERCHHFOUERE LI AR 3 — MRV Y ay) 2LFELEERL, CoBEDO~YY (B
Hoa—b) ROV arvEMEBTETY A REMNIRDPERIE LK,

BEEFEL LT, BEOEHSBEROCTHo#H (RE) 2V A7 75887 uy s « 77—
R FSw FEFRWE, EHSEEOCRZEY ¥—2 (VRZT7VLITA) oW THE, FA—F
T+ VFARPEH T LT 47 BB LI RIANA—RFTF 4w E— a3 VOBEL £
EEESOHZY F— OREXBEICRE 2 OB ICRE L, 28, BEHMMICITEN FHER
MBI LTS, TRLLANDOERSRENSEL — FOEH L > THEIND EE X,
LHEOHHY F—i3Bu b Lz, £2, 4 BE UEEHEI~YVEL) RUABEDIR7 -
HEREEZ Y IAHROT—F»oiE L (®k2) , #0OLT, F—Fr7xVFABCIZ
DNT, ABEOHBRLEEBEELEZLET, URAIBB/INERDEE~y VHERHE LR,

B2 FHHHEIZBAO RS A—2—

- = SERE  SEER A8
i ERR%E  ERERR Coml) (aoUll) (va—tr) ot

— HFIRTILEF L 0.40% 5.00% 1.70% 5.20% 0.00% 1.00%

i 351% 21.74% 11.19% 21.08% 12.83% 8.53%
i |[ERES 1.000 -0125 . 0.286 0.053 -0.101 0.957
B Bk -0.125 1.000 0.039 0.537 -0.164 -0.187
& |HEREHFAVDEL) 0.286 0.039 1.000 0.525 -0.810 0.256
# |HEHR (~AYUEL) 0.053 0.537 0.525 1.000 -0.598 -0.015
T |BEC 33—k -0.101 -0.164 -0.810 -0.598 1.000 -0.088
5 &k 0.957 ~0.187 0.256 -0.015 -0.088 1.000

BE Ty y - T—FANSyFETIZ1990E 4 A5 20104E9 AE CORRE-AK - %
B SZEOIEHY ¥—rF—F%, BELXZHFLEZ10MEHT L0783 Ty B 2k ew

(e F— F7+ VFADERSIE. 4BEUANOEBED S bAMRPR - EBELXERNERIETD. £
OIMOBEIR— N7+ VARV LT, EEEREERE GEFESELED) OT—
ANLIER LT, BEOLEEEO VN LZEER S TH D,

(E5) BE. FEESOMBUREHIEIASE (0 WEH) THEI b, 0WEMETa vy IR
E L,
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oo ESOICEDADZo% T F MIRATZEELM 54 (20 MH]) 0 U ¥ —2 7 — ¥ % 5000
EHERR L CEDRFEBRIE LT, UV Z—1iconTit, BEZ XL OEHRRKE 2 DHiEY
F—re—BTHIHIRELE, VAJOEEL LT, BELET*ZELLBGESFEMOY
= REY) @Y =) UT R —A0OHFH) ¥ —r b0 THESH, BEZEE
LG AREEDOSERDOY ¥~V BAEUT SR —ADAIEY) ¥ — PO D T H#E
FIALE,

4. BRIERER — BB~y TVORR

KIZR— R T7 4V F LNV TOEE~y POPREBITT S,

(1) BERET 23 -BE=R— b7+ VFHEOLE

9. EHHBEZAWEEEEEZX S, ~yPHRPFOLTEHE, HE2OBEBVEE~Y T
R Z A VELOAGER— 74+ VAL 5B a— FOMBBREEUOEEOY R 712Xk
<

g=—L"Tu_ (1)
W, O,

NHRDBLEND, R— b7+ U FA, B, Cic2oT ZHETE L. FhEh 110.3%. 99.7%,
88.4% L xotr, Tihbb, BIRIBIETIAANYy URKRETHIOIZK LT, ADY X7 &&/ML
FTHBEDITIEA— N~y UBREFE LR R ((EF3 L) . 28, VXV y VICHIR
BHIE, 0130%00 100%DME Y | MR CIESE (EH - #) ~ORSEIS B HE~
VR Vay (BEYVa—b I AR—Tx—) OLERLRS,

A~CHHEET D L ARBCGEROBIS BEWVZE, ~v ¥ (BFYa— ) ORI av
MRELROTVBHLOD, ~y VHE Ih&Lkote, ThbL, (1) XE2EETIL

75, 22T, ENEHE~OBRSERS L. AL FEBOKBERITS ) Ly VOIME
BCREHF~OEATNELHELT L, 4BER— b7+ VA LBEa— bRV a3 LoMB o

MBS 25 (B RY T a A EOHBERE2D) . 20D R—+ 7+ VA 2EDY 27 o,

E—BILTHENy VROV a v w, 0 BREARD, . HAERETIHEF~OEIG w, B
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TWBEDT, CBRELRDEIBHR, BEBIZK—F7+ V4 AL CitonTo bo, Zh

B35L (IKR3DBEM) . AlZ-0.53 & 8.81%, Ci-0.72 & 12.60%TH Dz, w,1%C
DOFPIZIE 2% (36.4% & 70.7%. ABEOYU A7 1112.51%) [ZikoTWwWab, LirL, AERT

FAEH~DOES W 78 33.0% 05 80.0% & 2 EicRote e, OIS BT,

%3 FHSBERC L BBEA Y SHEQRIIRER

| R—=r2xU#4| A B C
)
E ] 43.0% 25.0% 15.0%
E3[E7 3o 24.0% 25.0% 5.0%
SNEBHFANYEL) 14.0% 25.0% 35.0%
SHEHEI(NYOEL) 19.0% 25.0% 45.0%
NERTHHESEES (a) 33.0% 50.0% 80.0%
{KEEDH>
BBYRITLET A 2.6% 3.1% 3.2%
R4 7.47% 8.55% 8.74%
BEAYORISYay (b) 36.4% 49.8% 70.7%
BBAYCHLE (b/a) 110.3% 99.7% 88.4%
2YMEIHAR—Dv— (a)-(b) ~-3.4% 0.2% 9.3%
~ [ABER—FIHUFE _ _ .
% |AB a—tOBEFER(0) 053| -060) -072
f 4R ER—PIH)ADIRY(0) 8.81%| 10.68%| 12.60%
<BEEEE> L
ME)ROTLI7 L (HER) 1.6% 2.1% 2.2%
R 11.02%  12.13%  11.94%
BB~y IRS L3y ) 30.5% 44.0% 64.9%
BAAYCHE (b’ /a) 92.6% 88.0% 81.1%
YN EIHVRAR—=Dv— (a)-(b’) 2.5% 6.0% 15.1%
~ |ARE+AR) R—rIr)A & _ _ _
% |AB a—tOBEER(0) 034) -042) 057
% |agE+amFE—r74940
<~ =4 (o) 11.69%| 13.38% 14.55%

ZEL @E2IERLEIIEHR -7+ V2K Y R o, e —EILR o THFIZIT, AR
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TIEse b AL 2 — FOHBRENECTHRIE, BE~y UHEI b w, DN L 25,
RiZBE# Ty s « T—RARS v FEICEY, B—r7xVF A B, C DY RY (FhHH
B B/ TABREA~NyHRY; ERDBH L PO (FFK4) . A 130.2%. B 121.8%.

CMR107.1% ¢ ot, Tbb, EHSBHEL Y bWThb 0 BB EZE 20%m<. A~C2T
OFR—=+7x5 YA T100% LB,
bodlb, K= b7+ VAALCELRD L ARBTEROFIE w, &N B— L R— b

TAVACOFBNyVORY Y 3y W, 00 FKREL2>TNDHOD, ~o VR B 20%E

BEEL RoTEY, ZORBEHSBIEORRLFALTH S,

H&4 BHIOVY - T— bR 5y TEICESBREAN Y CHEORIEGER

Hr—hIx1)7 A B C
NEBRTCIHFESEE () 33.0% 50.0% 80.0%
EEDOH>

BllinyORIOL Iy (b) 43.0% 60.9% 85.7%
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<EEEEE>

BE~NyURIL3Y (b) 56.7% 73.9% 97.7%
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(2) BEEEELIBEDOAY DLHLE

KICAEEZR LESEORE~y PHERI XEFHE L, HESIRLEL Y, K
ECABEZE LSS EERTORA L VEE~y VHER EAET AN E I L, AlEL %
By a— b OROHBREOFSIEET D, Thbb, AFEEAEY a2 — b L OHBIRER
EThHIUT, ABEEED (NyVEL) R— b7 ) A LAY a— b L OHEBREN. BE
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POR=b7 4+ VAL OMBBRELY BREL(FA T RAOENNEL)RDZ B OT, B~
vy UBRIIETT 2, EANICIABEOY ¥ —r BT 2 (BHEICELZRHEEFHMETT DR
) DEEIZAEBL a— DOV EF—U R F R E  FRhbbAFy ) —DY Z—VRTT R
ThihE, BEFTORLD b~y PHERFRD, HICAEO ) ¥ —r BT 520 L Ei2bE
Sa—bDYF—UHTTReL, AEEERICAND Z L TRE~y PHENEE S @9, &
$UAOMBETEEBRR N RR TEEOHMBEERN—AD) = P—E LTl &%)
F— L ABY a— FOADHBIL. ELBEF T EELD LY R HEHREFODICH LT,
ABEEEZEETALEY—T IR URITEBREITEIDREFOOTH B,
EREOT—FIZEHRERIIRKE S TEROREY THD, A92.6%, B88.0%, C81.1% ¢ iIKE
FZIOHELUBETL, 100% (I~ V) KELRPoR, TORKITABEABT s —F
LOFOHBREOHERATho T bk b, £, BEFTZZERLEZEE LRAKIZ, A
LCEHBTALECOERERE Y a—F (~vY) I ARV yr—BEV—FH, BE~v
T IIMET L=

EIABRBE Ty T ATy TEILLYVRESy VHES ERDD L AN 171.8%,
B 2% 147.7%., C % 1221% ¢ o7z, ZHITFHGBIEZ L AFERL ZODORTRR>TNS,
BLICERE~ Yy VHET OKEZDLONFEHFBIELY bELR>TS (R—Fr7+ V% C
T41%, R—+r7+ VA AR T9%ERLE) . B2ICHEZTZEBLLBALV L, A%
ERLIEHEDOFRG OKENRES o TN D, ZITFHGBIEC L 20 EHORRTH 5,

(3) MEDELOERRE

D 2 HOEWNIREECEDESI 2 T, FHLBEILY ¥ — v OomB ML @7
(Independent and Identically-Distributed) TH V., ZO#ER, RHMIZIIERSH L 2D ¢
EARELTND, ZORE, AR LABLOHBREOFFTIZL Y~y VRV g OEREHR
FEY, SEIOSHTHFTIIABOY F— 2 A a - OV Z—VICADHBR o272,
B~y PHBMETFTL 10 AL B, CWFhb 100%KRiGE ot (Ao 7o) 224

&N AENRTATAOGETHATD, AL a— & OHBEEDMA THNITABALOR—
TV FEBEL a - FOMBREIIREL RS,

(8) AFYa— DY #—1=—R(Ex)=Bill(¥),—Bill($),— (Ex_ /Ex—1)

Gx9) EHLABDAOHBTHAWVTHEMBERETY ¥—VB—ELTHL, BELTE2EXD L
&Y F¥—r BB a— NOEOHBIIRY X780 EFHF0lc LT, AELEETS
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(100 AE L ABOROMBREIIFRFNICIARERKETIIRY, HEZE o L3, BERT
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BHR) ., iy, BET oy« T— bR T TR, OFR— b7+ VAV - OERSH
FEHRLEETIC/ VT A MY v 7 REBAAERAVCTNS, QU F—rOnfMnRFIHELE
BLTWA, $0) 2 20OK#MERED, MEDRRENERSDZ LB, 1990~2010 £DORAE -
BEEEALEV I — T — I REERERDF TR Lo Z L BRET 2,

ZOFERERZ, R—F 7+ VAOMER Y F— - T—FOFOFEREL Ty 7T —F
RS THOTEUBEERMICFITAR T ENTE D, BEONYIT — & OFEFREIBTEE
75 ZAOQMER Y & — o OIERM L HBREOE/L (REAHRE) »oilERZEND, EE
M#E1DLICEBEZSADOD S L, ERES, AEKRR BB~y VEL) | AEDY F—
VOERERERIZEEEN, 77 v bTANVDHEERABND, R— b7+ VF LUV THT
L, BEFITE2EEBELEBEICIE. A~COVTHHIERMEN S NKETHREIZHRESHLTND
(B%5) .

H%E5 RK—rI7rYtA~COYE—T—2EEHHEEREOREER

R—kTHUA A A B B C C
amozRoaR |#E0s S%EF wron SNEF luzan e
_ <BEAYUEL>
T—3% 82 82 82 82 82 82
EH (FEE %) 2.16 -4.10 2.37 -3.90 423 -2.13
RERE (FFE%) 8.81 11.51 10.68 13.20 12.60 14.37
E£E -0.87 -0.29 -0.75 -0.40 -0.65 -0.65
EN: 2.72 0.34 2.40 0.76 151 1.51
EREDRE
<ESHRM>
D’Agostino—Pearson * * * *
Anderson and Darling * * *
<BE~NTHY>
T35 82 82 82 82 82 82
iy (FE%N) 243 -3.85 2.78 -3.51 489 -1.50
BERE (FE%) 7.49 10.82 8.55 11.95 882 11.88
_fé ' -0.71 0.30 -0.52 0.34 -0.14 0.50
£ 1.53 0.60 0.83 0.77 0.15 2.40
ERTEDRE
< 2HE>
D'Agostino—Pearson * *
Anderson and Darling *

GE) * XN KETERENRNEIZLERT

BEOT a7 F— 2 OFERMIZ. BEERVOR—F 7+ VFD) ¥ — 2 ORFFHEIEE

THABLZEERL THRE~y VHERIFLIR D,
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75 A« AEBOHBREOE{ETI R IOEI (Z7y bTAN) bbb T2LITE-T
HETB, X, REEAEY 3 — b OHEBREIT 82 W¥H DT —F THILIE—0.08 ThHo
DN, TuyrZ7F—FTi30.13 LHFBTREDLo TS (MF6-1) ,

Bx6-1 JOvyT—4OHEEFRETH

= _ NEREE SE%S a8

B EnE  ERRR ogl) (awUmL) (b AR

ERES 1.000 -0.430 0.077 0.207 0.006 0.954
ER%kS -0.430 1.000 0.042 0.425 -0.205 -0.497
NEEHFANAYORL) 0.077 0.042 1.000 0.619 -0.827 -0.009
NEHRK (AVIEL) 0.207 0.425 0.619 1.000 -0.696 0.078
A8 a—h) 0.006 -0.205 -0.827 -0.696 1.000 0.132
£ = 0.954 -0.497 -0.009 0.078 0.132 1.000

2 DOFEIZEIRBE~NY VHEOEZINLOERP FOREFRS LTI 0EHEHT 572
B, 1. MEHFT -2 &S ERSEE, O, 10M¥EHoBH7uy” « 7= R 77
Bz <, M. EE%2#F T ey 7 7= bt E LEHBREZ AW Fo8E, V. 7
gy Z L LARAWIERF —Z 12k 37— PR T v FEICL VEENy PHEERDTZ,

M#E 6-2 RUKE 7ICI. LIV. OFERERLE, R—Fr73VF AN THDBE, I (7

0y 77— 4 hHEHE LB - S EIE) Ik D L, 07135 % 121.5%, 147.8%%

ey AEREETAL 0URBEMZ TCWAATIEIBE: Tay 7 « 7= AT v THEOESR
WWIHEWLOD, BEFZZELEREEOKEZZNDS LV bH 30% KWV AL 2o, RIZIV (7

By Z{LLRWIRERT —ZICE A7 — AT v 7)) KX D2RE~y VHE X, BELY

6 101.7%. BEEZEETHL 999% Thotr, KIEL L TIXT (M¥HT—2 00 DLy
BWiE) LEFENIEEEDLT, ABEZEBLTH LR EBIZERULAETH Tz, RERTITRL
Eoliz, B—r74 V4B, R—r74+UFCTHI. IV. & 1.0. OBIZIFIER CHERL
ot

T, R—h7xVFA (BEEZER) ZBWT, 10O Tay 7 T~y VhEE
0%RT100% & LIZBEOTHOMOERMD L, BREARST-DIZ1990F 4 A~92449 A
DE1Tay s Thol (ME8) , ¥ TE1Tuy 7 2BRWTEE, F— 174+ VFAIZD
WTBE T ey Y - T—hRA N o TEIRL o TREBE~Ny VHEREZHETH L, BERLET L
170.8%. AEAZEETH L 1207%L 720, AEEZEETHZLITLDLLAKT L, k.
170y 7 wBROAKEBEY 3 — FOMBIREIE—0.26 & 82 MM DOHBEME% (-0.09)
L0 ELIELS oo T,
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Abstract

This paper investigates changes in firm value triggered by hypothetical corporate tax rate
changes with a calibration method and assesses the effects of a government tax rate cut on firm
income after tax and valuation. The study is based on micro foundation simulations of all firms
listed in Japan excluding financial firms. The fundamental valuation equation is from the
residual income model by Ohlson (1995). To explore the effects on valuation by corporate tax
rate changes we pay particular attention to tax loss carry-forward allowances as well as net
changes in deferred tax liabilities, which appear on equity and contra accounts of deferred tax
assets in financial statements. Our data covers the period between 2000 and 2008 for firms’
consolidated financial statements. The simulated paths of taxable net income are computed
using Graham’s (1996) method based on the estimated stochastic process of net income before
tax. By discounting the future income stream with the equity cost of capital computed from the
Fama and French three factor model, we obtain the value of the firm after all corporate tax
effects are fully taken care of. Then we measure effects of corporate tax rate changes on firm
values under alternative hypothetical statutory tax rates. We find that changes in corporate tax
rates can enhance stock prices most of the time, while there are cases in which effects are
neutral or even detrimental for firm values. We demonstrate that these different results are
caused by mixed effects of current provisions that allow firms to carry their tax loss forward,
and the net balance of tax deferred accounts of each firm. We also claim that past and future
profitability and variability of firms are crucial to hit exact threshold points at which firms
experience value appreciation or not. Extensions to incorporate parametric changes of firms’
profitability by corporate tax rate cuts (Auerbach, 2002) as well as to introduce individual
income taxes for investors (Collins and Kemsley, 2000) are our ongoing work.
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1. Introduction

Analyses of changes in firm values triggered by tax rate changes can suggest important
implications for policy makers as well as corporate managers. In this paper we employ a micro
foundation approach in financial economics using individual firm level data and a residual
income valuation equation to assess effects of tax rate cuts utilizing a simulation method. In this
simulation, actual past data at the micro level for each firm are used to obtain necessary
parameter values. Thus, found effects are surprisingly not uniform across firms, and this
demonstrates the difficulty and risk of correctly assessing tax policy effects. Furthermore, the
results provide us with important policy guidance on when to execute an effective tax cut to
enhance higher fundamental value of firms and growth of the domestic economy.

In this version of the paper we focus primarily on corporate tax rate cuts.' This is because it
is widely known that the corporate tax rate in Japan is substantially higher than in other
developed countries. Currently for large corporations in Japan, the national tax rate is 30%, the
prefecture tax rate is 5%, and the city tax rate is 12.3%. This adds up to an effective tax rate of
40.78%, which is applicable to our sample of listed firms.

The long run trend of effective tax rates is depicted in Figure 1, and one finds that the trend in
Japan is decreasing overall. Currently, the withheld dividend tax rate and the capital gains rate
are set to be 10% as a temporary relief measure, while the interest income tax withheld rate is

20%. These rates will be addressed in a future study of ours.

FIGURE 1 ABOUT HERE

The theoretical analysis of how the corporate tax rate affected the equilibrium value of firms,
and hence, Tobin’s g, was conducted in a RBC general equilibrium framework by Kubota,
Saitou, and Takehara (2008). In this paper, the effects of the tax subsidy for interest expenses
were incorporated, and empirical assessments made of constructed un-levered g measures for
Japanese data. Tajika and Yui (2000) analyzed the effects of corporate taxation focusing on

depreciation and firm investment behavior, and conducted a numerical assessment of Japanese

1 The analysis of effects of tax rate cuts on individual financial income is our ongoing work.
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