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F—%) OWEY 7 7% Lo 2006 F 8 AIR/N— Y 3 v, BT — 5 I3HE
#EB [#Rffi CD-ROMI @ 2006 Fh % FIH L CYUE L7z, S5irat Rc 5474
@ 2001 £ 5 2005 £ D 5 ERNC LB L TV - BEESE THBRE T —
YEFAT A, BEWEY Y TV 021 M o TALDLED
BRI T oXiEL Fvi:.
F— S WEB DT RTCOETHET— I PRETE L L 0.
3 HRE DS OSEIZRINT B,
HEEHT— 5 2 DEL TRV REL BRI T 5.
BBEBBL 2o 7 EEZBRNT 2.
FERERFRLESR ELBERRETFT -7 2 2R L TR WEEZBRAT 5.
1AH5 3 AOMICERBEDH o LN 5.
CMHDEEEAV-EBRPLEFSATICHE L EBOBERFEIZOWT
R (2008) THHESNTWAEDT, ARBTIIEBT 5.

@06 6 6

3.2 TWFERHRRHN L EHENIZE 2 5 BE
3.2.1 EUEHOHER, HBPEHLET—¥
BOEMAA LT 6 RdsViF 9 RED

D=D(R, A, X)

EREINDN, 22205 PR LR L9112, S5IEIFEL IR LK
WOBBEZITA, LIHIKESIA THELRNIEREENEET S (1) R
HBEVIE Q) RDEFIEIDRL-TLBL, BRES A THRENILER
EHRICDENELS. 22 THRESA TOREZIY AN LDIZKKRE
FERRILE BIG, BARBRILEIND, NEEANZ: EORRILE (UT T

6) ERFIHATRELPLEEZRETEZERI; DR 2D. F, BRELETRIBIEL
Hehdld, RBREVOBRESTERIR2.
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NEFRILELIER) FOR %*%ESY 4 7L LTHWA?. LdoT, LED
B 7 B U BA U

D=D(R, A, X, BIG, IND, FOR) (21)
EREINS, BRFSITTIE, @) RERETEMUL LT ORBREHEET 5.
D;=by+b\R;y+byA;+by, X, +b,BIG;, +bsIND; + b FOR, +u;.  (22)

272l b (=0,1, .., 6) IXMEELRE, w BREH THEAFO XL, ¢
R ZRT. EECELNARIAERIELEY, FHEEROHEMRE
XHIIMERER, LEXHIEE - B8 BHIEHTEES - ERINE
HHVA, REERRLE, BARKRLE, SERKRERIEEREDHS
EEFHRE, BA - TOMAERK SEEANFTARE L REABTEH -
AEEMES. B L S IEFEICELNS 7 — 7 13 BaEEASE 921 # 0 2001
£ 2005 FORBTH 5.
3.2.2 EUBBODIEERER L EMEOHEE
RLEBLrEEHRETNVES VLR EFVCHETSHE, NTAT
VHRETHEEDREFNEZEIRT LI LI AN, ¥— L TPV UET
BCHEY, 777 Y 2 RERECAY—FEOSFET HTEEEELEET
R\, 22T, ShOOMBICHLTE 2 GLS#EEEZAV5Y. Zoi
ERERIIE I RIRENR TV A,
FTRTCOHABPERSHEWIIEETH Y, FELHERBYLTFELFETS

7) hRB (2008) TidAMRERRILELEARKEEL ATV, EARKEEORDYIC
TAFRRICE L IRAIT 2 HVRERRIWE SN D0, ZRTIRELEI TS,

8) MUEITEEERN & ERANICHT 2R YE L MKRELEDRIETE. ¥ T Vi
I BEBRARLAE 2 XL o T2 EEN6HDY, ThoDr—ATIHEMIZAITLTVS
M CHhOEREEGF L TULLHRLTY, H5VIIEERRE YL EBH L TLIEERRD
ERIERHTELIRETH 2.

9) Bkf9icix, STATA I2# 5 XTGLS < > KT panels (hetero) & corr (psarl) DA 7 a v %
T CHEET 5. BUHBOHEEZTTERL, UFICBFE1RVF— S EEDTRTTRE
HOETHE L FY—HEATETE RV D, GLS HEEEEZHVTWS,
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B1R RURBOMERR

HAEHR HEERE zf& pfE
MERBEIZH 0.060 26.99 0.00
L & X% o 0.071 11.87 0.00
W # 0.014 31.94 0.00
KR EFFHR IR -0.032 -11.28 0.00
SN R -0.053 -16.45 0.00
VAREES R oS 0.410 40.12 0.00
] K 4.174 17.44 0.00

LDV, BREFRKEROFFTIIOWTIISNT 2 LENDH L. KEH
BRERIDERENRLEFIRNRTLEDL T I RTHICHELS 2 5.
Fo b RIT KR ERFHRLE L BAREREEEORERBROF S~/ F A L
o TWBDIL, ABRERLCBARENSREE ST 2 EHI2E5  SFERIERD
EHPNEL, BEBZHELFEL NS 2o TRYUPBITE-0LED
3. NEKREDOHEICIE, SEREDRDDHLIEHHFELERTS
BB OREIRSENT T I AL R oL ERDNAS,

RIS, INSOHEHAZEBORLBICHTL2EBREICOVWTEZS. FRHTIL,
ol ZIIHERBOr —AThHhIE, HREFABIHSESICS 23RO
KEFEHEALER THIELOBRKENMRICEO B HFELEHTS. Tib
b A DB 2 EBREIR

ADHEERE X (ADFKIE - ADE/IME)
(B D& AME - B DO&R/ME) (23)

b, TRTOFPEBIIOWVT, COBHRTHH L-EREMNE 2RI
ARENTVEY, MHEOEMESIFFICREVI EWER SIS, Wil
WKRWTHIAREXHORMESKRE , BHEAOEFEEORESITHAS.

10) MUTTRINDHREMBEAFIEICE Z 2HBOFMPL S, TOMIIHERTES.
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FoRk EMYU~OEMENHEEM (%)

R 18.58
E & X 3.79
& M 36.34
Kk EFFRILE -0.14
8 N ik b= -021
SE R LR 135
& il 59.71

FEXHOEEZRBUIFIRHERE L IZEZRLKETHLH,S, ZhHDFEHR1
MHASE U LIC 5 2 ABRIZIFIZE—TH 27, BEEEICOVWTRIESEXZHIE
MBI O1/5RBELIALZVEVIBRTH 5.

3.3 EUFERIIK L FBEEROKE
3.3.1 ERLFAEBIBOIEER

COFTIRRYALEE 1) REAVCCHAEREIH 2 EORRE L
ET 5 E1BRBEIRYFALBEROEET, BT ICEFEMBELZHNT
GLS ETHEET S &, UTDL S itk ReiBs".

At = —0.575+0.036 E %A +0.956 1 HATACY
(-3477) (54.10) (260.36)

72720, HEilAIZzETHD. RYEMEHORY L EXAR T EANZMAT TR
T REy

D*=y/a+nn*

2R, EEREEPE) CRYFALEFalL 0.044, BELYTHEIL 082

11) FEF— 7 ICEZANREFHCTYSA, TS ERRFEEO RN 20 = & D ER
RTINSO ThD. BEASCUMAZIABINGGE, AMEEFTNE BEERELS - Fifis
% EEEOIEN L HEBEN 2RROLRVAIRESA TV 2700, SRORMNDESEERY
B R TI R,
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BIR MEHBBOHEERR

FEAZH HERE zf# p1E
BF7e 5 X 0.180 11.50 0.00
L & X H 0.659 16.10 0.00
W o 0.075 23.79 0.00
KR EFFR LR -0.118 -8.18 0.00
8 A %k 13 -0.526 -24.12 0.00
VAN RS Fadg 0.907 19.95 0.00
2] H 31.278 22.71 0.00

Eh, EBRPHOL) ZEHPTRNME, MBI TSTERLYL22LEXS
Naps, BUAXILFIZLICEVEETRNARETHS. LA, EXFR
BB ERIOMETHS. v TNVEETIIHERTFLERANRTEH - ED
FIgEErEHTHEN068 £ D, THICEMEABED 04 2#T 5 L 027
LY. BEABOH21BHBEL 25 EEZ L, BATHROHEEE
D082 IFEELHMEANL BbNS.
3.3.2 FIEMHBOHEHR EEREOHE
RYUREBKOKEERPORMEL BB T5I121%, HERAEXH, EE
X, BHE KES A THEICS ATV IREOKREILEETHILE
Bhdb FZT, FA—0%r INVTEEMNBLHFAALY, RUBKEFAL
HELERCHEEREZEET S LEIRIBEONS. RYUSLEEFEOH
B VHBBEESEET 526, AEBEBOHEESRLEYBEEDHEE
ERIZEUL TERTH LD, RUEOEEMRIIHNT 2 HFEIH 03 TH
570, FIEBBOKEEHRBIRLEBOr — AL bREL2BIETTH
D, ERICTRTOFABEERTED LI IR o TV D%, HICEEZHOH#
ERBIIRLEBOTr —AD10HECHS. TP SEERFIELERLD

12) EABTEEBOEDBE T — 5 IIMBE OBMK— AR—V D [HEAFERBROEDBED
EIBsBE ] http://www.mof.go.jp/jouhow/syuzei/siryou/084.htm % 218 L 7-.
13) A EDBFEIITHBEEL 088 TH 5.
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FaRk RUOEMBEDHEERR (%)

AR 9.18
E & X W 5.83
wOH 3249
Kk ERHR LR -0.08
BAFERLR -0.34
VAR R Y 0.49
= it 47.60

WIS aH, FEEHNTIILICHRLEEMEE2 VI EH5H5Y.
BRERRIEETE, KEERRIEERLBARKLEEROFTH~AF2T, 5t
ERFHREERIZTI AL o7, TRODERL ) AEREZROE TIRIE
ANEERZHBEND D BH, KBRELBAKREIREEIHREANBERALS
5 &) BEANFUIEERLTVEY,

ALFALEREE ABEROEEEREAVE L, ThODHBAERORY
T ABRBEABEHTE 5. B4R, 72 L AITHERBOE L TEHE L,
MERRTHAFEIE 2 2 RORKAME T2bbREBBUICBT 2R
R MOMEERE X (FEARIHORKAME - FFRMAREIHOR/ME) 7%,
FEBBOBERBER TH 2 EEMNBORKELE = EEARRKE - E%
FIRRMEC DB HEZEML, TRIEHHHICB W TRAEHIEER
BIEOIEURTCHIMYTHLE DO 2L ELEERTESL. 20
BEHETHEBLAHERBRIXH 2 CORREIB4RITRINTVS. BEHE
BERWLEEEE BT AL, REBABIXHOBRESFRL, KEXH
DEBEIH LB R o TVEY, TN THHRRABZMOBEREDSH1.5
BEAXVL, BHECERESMEOFAEKICHTRALTRKEVAD

14) THRRASERLHEITHRE R LICHND LIS & o THM LAFIEIC ok ICEE S 5
feOTIRBVH LN SRS,

15) AERERRILEIIRERREENS TR TV L, 20MOKEKE DWHRRIIS VIS V-
TEEPRBLRD Ty — AN SV, BEFIINTHENIFHEEbIS.
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RULTHYH, EUEKEAEEHOr —ATERENHREER I, 2 ) EU
LTWBEERS.

3.4 MFEMEICHTT 2EREOHE
3.4.1 #¥EXELHALH
INETOSNCHIERESE, LG, Bl KREMRAIRLIE R 5EEE
oLz, 22T, RILEMELRET L2 EREZBATILENH D,
ZFDDI I NEMEICET2EER*EXHITVENH L. F2EOHER
S CHEEOKMERET 2L LT 20 REEH LT, HiliFREOR
EOPRBEDEREHIKETE L, CEOREDIMERBHETZ VF
DS L HRHH TORBRBEMEIKFET LI E2HLPICL. Lo
T, SEMEOH#ER TIIEY, HFRMRBXZH, EEXH, WMHESEELR
HALEHE LB, 2.2 OREZETBHOSH» 513, SFEMEEIKRES A T
BELSITAIE OO o, ThEeEET LD, HBAZKEL
THREHEREZHV2. BAARICE, ELRECHEERTHY W KkE
kb, BABSRLE NEFKRLECTHZ. T2, LEMEILEOK
flilck o TRESNEDTHE00, ZOREERDGH Tldka i E
NDERLHABPERL LTANILEND . 2.3 ORATTHEFO5H TIX
BREEEXCREIREEVSCEMBEIKET 22 L 2SI LS, #Hi
BEOREERIZOVTIRAN LTV RV, HBROEIIEY - ok
flitb >y FICBET2HRICESVTHRADTEREZ L TW5. 22T, Rk
ORI L Y FERBEEWEOHBPER L T5. ML Y FSTRIZ
DEMELIZT I AOBBEFFERINED, B ML Y FLTR L &EMED
BRICOWTIRTFHRIEETHS. T/, EBREZEIXFYEI VTS V%2
ZONBMTHLIOEL L THRIHEEEHFKE VEEICH L TiIThbha, £
CTHRMEEB = RTIEEL LT HEEXFHHLEHLT5. p EFRKEVIIEY
BBEELRE 2L LTFHRENL DS fELLEMEL OMIZIZT T AD
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MERFREENS. LIZAH, KO LA L TR TIX f ESBRBROIT
BB XA BIRLRATMHEESH L. FEFKEVT— AT, HMELF
B EVKRELSERTANTHRMICIZLVKRELSTHETS. Lo T,
BIEDK X\ — A TR LA BT ESHMT 545, TR
BLT5. COLRMETREOITBOZELRZ 570 fELHKMIL Y F
% UMEL - TR A BHHLEH LTS, ZOHPALKRICEMEL T R
DEBEFEENS. DUEDOL ) IIRBEECHELS 2 2ERE LTRH
LEBOBRMENL YR, BEBLUBMHEEKRMENL Y FOED 4 DDFHA
THEE AV,

Dl Lo, LEMECEERIIUTOLIICERS.

Vi=by+b,D;+b,R; + b3Ay+b,X;+bsBIG,+bsIND,,+ b, FOR,,
+by TR +bof + b,y LTR +b,,STR +u,;,.  (24)

7273, b G=0,1,..,10) IHERE, w IZEEEHTHBY.
3.4.2 GLS &7V v FH—FOHeEHER

ERMENEFRL LT (1) XTIIFROBELOHFIREMBEL LA, IE
RICIHFFERBEEL MR ALENDHSH. £ TGLS #EETIH, FFEH
BREORBEHE LTHE BELRALMLEMT 5. HKEITIZ, Zho
DEBDOIFKAEEIHYLT 2E0 2 RRME,HE LTV EZEIHNA
EBETHONEELV. ZITUTOLI BT v FH—FICL 2HED
RAAE5B. T4bL, FIRETHE - BEPRALMICEHD L FHEHREE
OREENE,LLE5 X, Tho2EICHE  BELRALBOFFEREE
DHEEBEHEHL, H2ERET, ThoDEFEEREEOHTEMEZ ML K

16) AL PLY FORMEEMPL Y FERAVE., ShiRBRO2MTORKRE, SHiL U F
INBRMIL Y FHEEDIWVIEEREE IO LALOTHS. 2720, LY FiX
1278, BMIML Y FiId36 r AoF—s #VTHisg L. B ficowTb 125 AL 36 7
RAOF—8%RAVTHELLY, Thd36r Ay —ZADBIN IVRERETHo 72720, Zh
FHOWTWS, o F— 7 DERAEICDWTIEPRE (2008) THL CIEHBEEShTW2,

17) el BER 22) REFLREEHVTWVSA, SRt ERDE BT 270 Th 5.
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BE5R LEMEDHERR

GLS &R 7))y Fh—FEEER
O OE N |EERE| <fE piE | MEEFRK| 2ME pfE
B % # 50.20 52.79 0.00 30.15 27.58 0.00
MERBXH 3.52 15.96 0.00 2.46 14.10 0.00
L & X H 7.79 8.91 0.00 20.54 14.86 0.00
wmoOoHB # 0.41 10.56 0.00 0.46 10.34 0.00
BfE- FPLUF 0.50 22,61 0.00 0.98 13.75 0.00
B 1t 28.81 21.73 0.00 23.73 7.06 0.00
EHILYF —-28.79 | —-21.75 0.00 | —55.30 | —11.98 0.00
g rLroF 0.81 15.31 0.00 2.89 8.62 0.00
Kk E R L -3.47 -8.82 0.00 | —1248 | -491 0.00
BARFELE -2.34 -5.61 0.00 | —20.47 —-5.85 0.00
o) [ AR B 1.52 2.35 0.02 13.62 2.42 0.02
B & T & 1.37 15.13 0.00
"R A L # 0.22 3.84 0.00
BCHMERE 0.90 | 153.87 0.00

BRABERLCIEIPOELTIVAELRHEALEHE L TERESTETo T
ERRRICRHELRDZ. BEMICIE, BE HELRELHIIBITS
FHEEHBEOLEX 0L 1 DB T001RATE X THEIMTOLELZ KD,
INRAIC R B HREFET. 1275 GLS #FEIFHE ISP 2 5720
1EOBECHBICHE LARLETEEHRETVERET S, Thb Dl
ERRVPBERIRIN TS, EELDHEERETLTRTOFRBPEHKS
HEHRC AR ERoTWVABL, 74 v PORSEZRTIRERE (EE@ELRiE
EDOMEMEFEE 2 F L-ME) X GLS#EETIZ0.89, 77V v F¥—FH#ETIX 091
THVWHANIS 5.

)y P —FHETERRINHE - BLLRAELHICED 2FFEH
BEOEAIZ1L 080 THo/:. GLSHEENRE LOHEEREIL 022 T1
LD/AEVD, BE HEOHEAII13TL1 LD KELEoTWE, Thb
DMERPOHRT 2 &, BE - FEEIZOMOIFFEREENHRE L b KB
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FoR EEIARELRENWEMEOEERSR (%)

GLS #5E 7))y Ky —FHE

O E | EEDHR | EUREE | FHEER | EER | B4R | FEEK
B % £ 71.29 42.82

BF 7 B 8 X HY 15.47 28.72 22.02 10.80 18.75 14.73
L & X # 591 8.60 10.05 15.57 17.19 18.05
W O # 15.40 41.31 38.48 16.95 32.51 30.81
BfE- FLVF 5.98 5.98 5.98 11.63 11.63 11.63
B i 147 1.47 147 1.21 1.21 1.21
EPILUF -426 | —426 | —-426 | -8.18 -818 | -8.18
HBErL o F 0.26 0.26 0.26 0.92 0.92 0.92
KR EFR IR -021 -0.21 -0.21 -0.75 -0.75 | —0.75
i N Fe ik M -0.13 -0.27 -0.37 -1.12 -1.21 -1.26
A\ B FF #k b E 0.07 1.03 0.42 0.64 1.21 0.85
=3 B | 11126 82.63 73.83 90.49 73.28 68.00

LTwaLBbha GLSHEELZ ) v FH—FHEDHTEEREHET 2
b, REXH, BREFRLE G ML Y FOREERBICHYICKEVWED
HEU7H, ZOMOFEHEERICOVTIZIZIZAMULLEEFRLE 2o,
EERBOFFTIERYLFEEFETS b0 %R L, LEMEIHERNH
L, WHTT 7Y PO, HRTH CHBBEAIENITIEE 25
EVIHIKERTHSD. BREMRTIE, KBREFRFRILE L BARRLEFRITEZEM
EXET €25, SNERKLERIEMEIEs. BRROBRBEEREOEHK
b EAMED 5\ IS EBE LS 2TV S, KETHE L ICHREES)
R EVITERRAM XS < 22 22%, R L A8 & TR CRKREES OREIX
Bhs. —K, Rl b Ly FIZEHOBEIIIEAN L BT —ET 575,
BHI ML U N EBRMIZR OGRS S,
3.4.3 WAER%E, L&, W, REESL EOLEMENOERE
B5ROMEEMRE AT, FIRAREIHZ & OLFEMME I3 2 THKE
PEHLABERVESRIRENTVS., IS DMEEHETHEENEIL (23)
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ROEHRIETVTHHB IR TV, ELEHEOM L FEREOMORRKE
12, BEBDEEMEICGZ2REWEMELRL TV, EERDS XM
BICEZHBENEREL L, SEROBEEN BB, Z0EHI R4
WU TLEMBEIISAZBEEIMAZODTHS. ZOHEMBIE, L 2R
LYABOWMOEMEIIE 2 RICBIT A2 ZHPEROBUBTBE IR YO
MECT A EEDROEMEZ R L THEM L MBENEBRE L FEHOE
BEREL AT LTV, FEHBAKOBEORAMKTE 4 RICBIT L EHAE
HORLEE IR YO SEME T T2 EENROBMELFEL THEHL
EBEEMELEEEREOSITHSL. 5L, ML Y FR p EEE
DHBEHIZOVTIE, B EL BB WAOEEDROEEZNE
FRAVLATWAEY,
FoRETRNWEIHS 2R X912, SFMEISHT R85 TIE T6#HD
EHFBROKEL, EEMEDIESDEXD30%0 5 40%%HHL T3, BY
BLAHREZEOLVEENRTIHBHEAOEREIIZHL TWEDIFT
7%V, 3.2.2H50iE3.3.2 % REHO R & )1, EHEIRRLRF
BB HEVMOER L B L TREVD, Y@L TAEMMEC
EX2PROKRELCE-T, REWMLAMENEL koD TH5. WHE
KWKRWTEELBDON S DIIMEREIHT, CORBKEIR15%55 30%T
Hb. EEZHOERED 10%550 5 20%55dH > T, i3 ) LEME~DOE
BHIKE . B, BREAR LEOEBREZAHTILKEVS—2T
13#80% L 70, TNOLDEEIERTREMENIELDEDIFLAL
EHATELILICR A, —F, REFKRLFORREIRDKEV T —2Z
THIBEETEE ISV, F/, KRERKLE L BAFKRLEEII<A
FADOEE, NEFRLEIITIAOEBTHRT L2720, Tht 3EHD

18) LFHHLHOBEBMENEITHL100% L o TV AWV, SHIZHEREFREDITZLOE%
FRHHL TV RVWOTHENOURTHS. T/, EERFIC A~ THE LY B8 FIE B
DEMESEAN S VDI, ChoDOBEBOHEETL ZDOMOERMEEEE5LTVED, B
BIEDHIMTIISh S R EH LTV B 16 TH 2.
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BEBEZAF LKL LTOREBREIZ-12%05 06% &2 oTW5. &5
ROMWEERREDLRNE, LOFRLELHKIAWICEETH ), HRIEMHBD
PEMEIHEEZEZL2DIEHL,TH 5, TOMMWLEERIIIEEIC
MEL, BEALERTELREELERSD.
BRADHEBEEICHET 2EHT L LEMED 5V IIHRMEICERZ2EEE
BEXTwaLHsHA. fELEH ML Y FORBREIIFEE IS CERT
XLRBRETHLY, PHEEMLYFOBEEHM LY FO2ERIZEET,
ERZBEE LY FORDOBEOEMEIZ6% IS5 12%THSHL, Th
52EHMOEMEDMHAES AEHTNIE20%2BRIT7—A bbb, Licho
T, BRRAOBRBEELILEMEDILSOE D 20% U LOFHEE G XL TV 5T
LS 2, B NLY FAYA TRAOBEEZRF->TwEcD, EBREE
MED 4 EHEEE AT NIRRT H REMESL 3.5% 55 5.6%FREF] &
LiF2RFE Lot

4 B b 1 I

TR, DEOTHMELCEMEL EHEL, CHLICEELEEESX
TVWA2ERZAFRORBENEOMBE T — 5 v AV TEEMIHH LA
B (2008) Tif, BHBALKICLREME HALHE L TRY, @b, bR
5, LG, RERBRLEEREEHCTOME B 2\, BRAVEEMED I
5DED40%DS 0% ZHHAT LI EEHLHIIZLA. £2T, KBTI,
By, WRERER, RE, BREFREENBLICGZ2EBEMITHILT,
NS DERMPLEMEIZEZ TV IRENLZEEEHL,ILL. 205
MOERBHEEREREIUTOLIZIOTH 5.

1) REMEIFFHIEL, THTTI 2 FH»65RE, HRTHTHE
BAA D > TEHHBESF DD L LEIIEH V. DEMEICHT 2RE68
LEBECTR? LHHRTH CHEEMEZ KT 2HHF ROERET, ©
EMEDIETSDOEDI0%H S 0% T NICL o THHASINS., HlfiH
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DEBEETRTHERRLTE T Y FH2ETHEELLEMECEEL
BEYEZD. RANBEBREIIMERRETI5%75 30%, JEET10%
Brb20%iFLiol, TNOLIERNOEMELZEET2LERERTH
80% &% 5720, REMEDITLDOEDIILALNINGIERIZL-
THARLEINTWBEZI LIRS,

(2) HEHER D EEREBEOMRICENE LS OCEMEICEELSTZ 5.
NEBREDTFEIIREE KBNS ) LEMEZEMS €L, Kk
FLEAGEILERE 2B LLEMELETSES. LrL, KE
FHREEROSCEME N TI2EMEIRATD I%EETERTELE
EOBELIEZTVEREWV., LEFoT, £EOKREBROERIIEE
EOTBHE LG ANEETII 2.

(3) EMEIIHERMIC L o TRESNEA, BRfliiZR IS T 2 RHBHFE
DHBRZTH0, CEMED 20%BEIBBEEORETRESN
TWAIREMED B 5.

Fa—nN)¥—a YOERTEERREIFSHICENAT 2HED L) 2K

MTIE, REOFRIIRPITVERTH BT 2LEOBMEICEFELTVS

EVI)DOHEBOEERERTH 5.

i

REFRIE, B REMIRRAREMARMY S - £80% (B) GHEES 17330057, 7—
<[ 7a0-—nN)E—Ta YPERTBHROTHRRICE L HEOGI |, TR 17E
BE~ PR 20 4 BE) & SCERBLEREM 7 0 2 T 4 THETHE (TR 16 £~ T 20 £ )
OB E /B TITbI.
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Abstract

Takeo NAKAO, Export, R&D, Advertising, Shareholder Type, and the Value of a
Firm: The Overall Analysis of the Direct and Through-Dividend Effects

The purpose of this paper is to estimate the effects of exports, R&D,
advertising, and shareholder type on the value of a firm using the data on Japanese
industrial firms. Because these factors indirectly affect the value of a firm through
their effects on the dividends of the firm, we obtain their total effects on the value
of the firm by estimating not only the direct effect but also the through-dividend
effect. Our estimation results show that the most important factor in determination
of the value of a firm is its exports, which reflect the strength of the firm in the
world market.
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Abstract

Takeo NAKAO, Panel Data Analysis of the Ratios of Consolidated Sales and Parent
Company Sales in Japanese Industrial Firms: A Study of Firm's Diversification
Behavior like the Creation of New Industries

For the purpose of investigating what kind of firm is eager to diversify to new
industries we analyze the determinants of the ratio of the consolidated sales to
parent-only sales. Estimation is conducted using methods of the dynamic panel
data model as well as the standard panel data model. One of the major results
obtained is that firms with some kind of trouble such as firms in a declining

industry are eager to diversify.
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An Empirical and Theoretica Analysis of the Buyout Behavior of a Firm: The Determinants of the

Number of Consolidated Subsidiaries and the Effect of Stock Options

E )
Takeo Nakao
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Al
Abstract

We constructed a theoretical model of the buyout behavior of a firm and tested it by conducting
the empirical analysis of the determinants of the number of consolidated subsidiaries. Estimation
results showed that buyout action increases when (1) products and production technologies have
complicated structure and R&D isintensive, (2) the rate of growth in sales is high but the rate of
profits is low, (3) the fund for buyout is large, and (4) the motivation of executives is strong.
We dso found that the speed of adjustment in the number of consolidated subsidiaries is
considerably large and the increase in the scale of stock options increases buyout resulting in the

increase of the number of consolidated subsidiaries.
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Abstract

Takeo NAKAO, An Empirical Analysis of the Effect of Stock Option in Japan

In this paper we analyze the effects of stock options using the data of 268
Japanese firms. The dependent variables are the rate of change in the value of a
firm and the ratio of the change in the value of a firm to volatility multiplied by the
value of the firm. The major independent variables are the size of stock option,
volatility, and the firm size. The estimation results show that in the case of firms
that introduced stock options for the first time, stock options have an effect to

increase the value of a firm.
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Abstract:

This paper aims to clarify whether it is the shareholders or managers who actually
decide on the introduction of stock options in Japanese firms. For the purpose of this
paper, we term the view that shareholders decide on the introduction of stock options as
the “Theory of shareholder sovereignty” and the view that managers decide on this
matter as the “Theory of managerial sovereignty.” Further, we establish theoretical
models related to the scale of stock options for each of the abovementioned theories.
In addition, we derive eleven hypotheses from these two theoretical models and
examine the hypotheses through regression analyses. As a result, we obtain the
following conclusions.

1) The higher the relationship between the profits and share price of firms and lower
their profits, the greater will be their scale of stock options. This result,
nevertheless, does not support either the theory of shareholder sovereignty or that of
managerial sovereignty.

2) If the share price of firms has a downward long-term trend and if their actual share
price exceeds that trend, firms will have a greater scale of stock options. This
implies that firms whose share price is at the golden cross have large-scale stock
options, and this finding supports the theory of managerial sovereignty.

3) Greater the movement of past stock price of firms, the greater their scale of stock
options will be. This outcome supports the theory of managerial sovereignty.
Considering the abovementioned results in a comprehensive manner, it can be

concluded that the theory of managerial sovereignty describes the introduction of stock

options by Japanese firms better than the theory of shareholder sovereignty.

Keywords. Stock Options, Executive Compensation, Incentive Theory, Corporate

Governance, Board of Directors
JEL codes. M52; G34; G34; K22

Acknowledgements:

Hiroaki Miyoshi received financial support from 21st Century COE Program,
“Synthetic Studies on Technology, Enterprise and Competitiveness Project” for the
purpose of this study. In addition, Takeo Nakao conducted this research with financial
support from Grants-in-Aid for Scientific Research (Year 2007). In preparing this
paper, we received the cooperation of Daiwa Securities SMBC Co. Ltd. And we
received valuable advice from Professor Yoshifumi Nakata as well as Dr. Asli M.
Colpan of Institute for Technology, Enterprise and Competitiveness of Doshisha

University. We would like to take this opportunity to extend a special thanks to them.

ITEC Working Paper 07-17



A Theoretical and Empirical Analysis on the Deter minants of the Introduction of
Sock Options in Japan: Theory of Shareholder Sovereignty versus Theory of
Manager Sovereignty

Hiroaki Miyoshi/ Takeo Nakao

1. Introduction

This paper aims to clarify whether stock options are introduced for maximizing
the gains of shareholders or for fulfilling the self-interests of managers by using
theoretical models in regards to the scale of stock options.

A principal-agent relationship exists between shareholders and managers, and
numerous studies have focused on the fact that shareholders possess incomplete
information pertaining to managers, that is, there exists an asymmetry of information
between both parties. The agency theory and incentive view predict that in order to
induce managers to make efforts to improve corporate values and to reduce agency cost,
executive compensation must be sensitive to the performance of the firm. Stock
options are thus characterized as a typical measure for interlinking executive
compensation and firm performance. In the United States, numerous studies have been
conducted in relation to stock options; nevertheless, the findings of those work
regarding the determinants of the introduction of stock options remain controversial
(e.g., Bryant et al., 2000; Gaver and Gaver, 1993; Matsunaga, 1995; Mehran, 1995;
Ryan and Wiggins, 2001; Smith and Watts, 1992; Yermack, 1995). For example,
Yermack (1995) argues that few agency theories have explanatory power in explaining
the patterns of the CEO stock option award. = However, according to the
pay-to-performance sensitivity analysis conducted by Hall and Liebman (1998), the
median elasticity of CEO compensation—which includes not only cash compensation
(executive salary and bonus) but also the value of holding stock and stock
options—with respect to firm value indicates a significantly higher value of 3.9 for
1994; this value is approximately 30-times larger than previous elasticity estimates that
rely solely on changes in salary and bonus.

In Japan, the amendment of the commercial law in 1997 paved the way for
full-scale introduction of stock options and by the end of August 2004, over one-third
publicly-traded firms have introduced the system of stock options (Tanaka, 2005).
Several experimental studies have been conducted in relation to the determinants of the
introduction of stock options (Kato et al., 2005; Nagaoka, 2001, 2005; Otumasa, 2002;
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Uchida, 2004, 2006) and most of those studies, completely or partially, support the
incentive view'. For instance, Kato et al. (2005) argue that the introduction of stock
options in Japan is consistent with the incentive view because option plans in Japan are
more likely to be adopted by firms with more growth opportunity and less likely to be
adopted by firms with high leverage or high levels of ownership of other corporations.
However, the argument for the major Japanese firms’ introduction of stock options
through the incentive theory is rather puzzling. Major firms listed in the first section
of the Tokyo Stock Exchange Market have a large number of shareholders, and the ratio
of shares held by big shareholders is not high. It can be stated that the ownership and
management are separate in such firms. In addition, it is quite usual for the board of
directors, who are supposed to represent the profit of shareholders, to be the top
managers in those firms, since the board and management functions are highly
overlapping in the Japanese context. Therefore, the directors (hereafter referred to as
“managers”), including the board of directors, has a wide range of discretion; moreover,
it is possible that they give priority to the maximization of their own utility rather than
to the maximization of the profit of the firm*>. For example, the board of directors
decides on the content of stock options (e.g. scale, exercise price, waiting period, and
term of option) given to themselves. Since they themselves decide on the conditions
for their own income, they may decide to serve their own interests. On the other hand,
for the issuance of stock options, an extraordinary resolution’ at the shareholders’
meeting is required as long as it is an advantageous issuance. Therefore, as the above
incentive theory explains, the possibility that stock options are issued in order to
maximize the profit of shareholders is undeniable. In brief, whether or not stock
options are introduced to maximize the profit of shareholders or the utility of
managers is unclear.

In this paper, we refer to the view that shareholders decide on the introduction of
stock options to increase managerial incentives to improve corporate value and to
reduce agency costs as the “theory of shareholder sovereignty.” Similarly, we refer to
the view that managers decide on the introduction of stock options in order to maximize
their own utility as the “theory of managerial sovereignty.” Focusing on these two
theories, we examine, through theoretical and empirical analyses, which of the two
theories adequately describe Japanese corporate behavior in terms of stock option
introduction. As explained above, several experimental studies have been conducted
regarding the determinants of the introduction of stock options. However, no study so
far has examined the view that managers introduce stock options in order to maximize

their own utility. Furthermore, most of previous studies conducted in Japan have
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followed the approach given by Yermack (1995) and have analyzed the introduction and
scale of stock options by setting variables that are related to the level of agency costs
and financial liquidity constraints as explanatory variables. In contrast, this paper is
aimed at analyzing the introduction of stock options by setting the feature or trend of
stock price of each firm as an explanatory variable. Therefore, it can be stated that this
study adopts an entirely novel approach to the subject of stock option introduction.

The remainder of this paper is organized as follows. In section 2, we establish
theoretical models related to the scale of stock options individually for the theories of
shareholder sovereignty and managerial sovereignty. Section 3 derives hypotheses from
the abovementioned theoretical models in order to determine which of the two theories
has greater relevance in Japan. In the same section, we also explain the methodology
to examine the hypotheses. Finally, in section 4, we present the estimated results and
examine which of the two theories—shareholder sovereignty or managerial sovereignty
provides a compelling explanation of Japanese corporate behavior in terms of

introducing stock options.

2. Theoretical modelsrelated to the scale of stock options
In this section, we establish theoretical models related to the scale of stock options
based on the theories of shareholder and managerial sovereignty. In order to simplify

the study, we consider the one-term model here.

2.1. Theoretical model for the theory of shareholder sovereignty

In the model of shareholder sovereignty, managers determine the level of efforts
related to management in order to maximize their own utility given the scale of stock
options decided by the shareholder. On the other hand, with knowledge of such
behavior on the part of the managers, shareholders decide on the scale of stock options

in order to maximize their own profit.

2.1.1. Behavior of managers
First, we suppose the following utility function of managers:

U = U (R(0,5)+ U, (), (1)
where U is the utility of managers, R(*) is the function describing the size of managers’
income, w is the level of effort by managers, S is the scale of stock options given to
managers, Uj is the utility that managers gain from the income, and U, is the negative

utility related to management effort.
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du U
Here, we assume that ——- >0and —= <0. Similarly, we assume that R
dR do ow

> 0 assuming that profit will increase if managers make efforts and also result in the
increase of bonus and incomes from stock options related to the increase in share price.

In addition, when the effort level is equal, the capital gain increases with a greater scale

. R
of stock options. Therefore, we assume that Z—S > 0.

In order to maximize their utility, managers determine their effort level in order to
meet the following first-order condition:

& a_R + du,

dR Oow do

This implies that the effort level must be determined in order to establish an equilibrium

=0. (2)

between the marginal effect of the effort on income and the marginal effect of the effort
on negative utility.

Since the above theoretical model is one that is simplified, hereafter, we will
consider a theoretical model that is slightly more realistic for use in empirical analyses.

We examine a model in which the term from the grant of stock options to the
expiration of relevant rights is considered as one term. The actual income of
managers—R—comprises the base pay of the executive, the executive bonus, the
income from stock holdings, and the income from stock options. Here, if we indicate
the executive base pay as r, the profit as =, the ratio of executive bonus in the profit 7 as
6 (executive bonus as 6r), the number of stocks held by executives as E,, the dividend
per share as 4, the rate of change in share price as G, the share price at the time of grant
of stock options (for simplification, we assume that it is equal to the exercise price) as
Pz, Eq. (1) can be rewritten as follows:

U=U((r,0r,¢(h,G)E ,max[G P, S,0],a,)+ U,(w), 3)

where ¢ shows the income from shareholdings (per share). Since the income from

m

shareholdings comprises the dividend and capital gain, ¢ will be a function of 4 and
G.

On the other hand, with regard to stock options, while the income of GPxS can be
obtained when the share price rises (G > 0), the income will be zero if there is no such
change. Therefore, in Eq. (3), the income is indicated by max[GPg S,0]. It must be
noted that we have assumed, for the sake of simplification, that stock options will be
exercised at the end of term.

Then, supposing that the rate of change in share price G is an increasing function

of profit, the following equation will be established:
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G = G(7(w,5)a,) (4)
where ag is a vector variable showing exogenous factors that affect the rate of change in

share price.

2.1.2. Behavior of shareholders

Now we define profit, which is represented by 7. In the case where stock options
do not exist, profit will be defined as follows:

7 = p(q(L,K,0(S),a,)a,)q(L.K,0(S),a,)

—-(wL + i(K,D,a,)K + r), (5)
where p(*) is the inverse demand function, g(*) is the production function, L is the labor,
K is the capital, g, 1s the vector variable related to technical features, a, is the vector
variable related to the goods market (e.g., concentration ratio), w is the wage rate, i(*) is
the function determining the borrowing interest rate, D is the size of debt,and o; is the
vector variable that affects the interest rate of borrowing.

In the case where stock options do exist, costs related to stock options must be
considered®. In the Black-Scholes formula (Black and Scholes, 1973), the fair value of
stock options will be indicated as follows:

o = o(P,,v,ig,i,,T), (6)
where v is the volatility (expected volatility), is is the risk-free interest rate, iz is the
dividend yield, and 7 is the term of stock option.

Since the profit of shareholders—u—is equal to the value obtained after
deducting the fair value of stock options and the executive bonus from the profit, the

following equation is established:

—-(wL + i(K,D,a))K + r + o(P,,v,ig,i,,T)S)(1- 80). (7)
In the above theoretical model, shareholders decide on 7, 6, and S while managers
decide on w, E,, h, L, K, and D. Managers decide on L, K, and D under the first-order
condition to maximize Eq. (5), and decide on w, E,, and h under the first-order
condition to maximize Eq. (3). Under such constrained conditions, shareholders
decide on 6, S, and r under the first-order condition to maximize Eq. (7). If we seek
the first-order condition to maximize profit by partially differentiating Eq. (7) with
respect to the stock option scale S, the following equation will be established:
on, _ 3 00

s a_p _ _ =
2s (aw as o + p)—o)l- 68)=0. (8)
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This indicates that shareholders must determine the scale of stock options in order to
obtain an equilibrium between the marginal effect of the stock option on the profit,
(%4 dq dw 8_p

+ p)— o), and the fair value of the stock option o.
ow 8S 8

2.2. Theoretical model for the theory of managerial sovereignty

The greatest difference between the theory of managerial sovereignty and that of
shareholder sovereignty is the aspect that managers decide on all variables, including
the scale of stock options, in the former. It will be more profitable for managers if the
scale of stock options become larger. On the other hand, when the scale of stock
options becomes greater, from Eq. (7), the profit that shareholders receive decreases and
the risk of being dismissed for managers increases. In the theory of managerial
sovereignty, managers determine the scale of stock options in order to balance this
dismissal risk and utility.

If the utility function for managers is rewritten (Eq. (1)) by considering the
dismissal risk, it can be expressed as follows:

U=(1-«x(z,(0,9)(U(R(0,5))+ U,(@)), )

where x implies the percentage of dismissal of the manager that the manager himself

supposes, and is a decreasing function of the profit for shareholders ( oK <0). With

g

0
regard to the profit for shareholders z;, % > (0 will be established. However, the
0]

S

sign of cannot be uniquely assumed. This is because an increase in the scale of

stock options does not only have the positive effect of increasing the management effort
of managers but also increases the cost of stock options (fair value). If we seek the
first-order condition to maximize the utility by partially differentiating Eq. (9) with

respect to w, the following equation will be established:

dU, oR dUu, dx Orx
— + U,)— — =0. 10
(I- )(dR o 1o ) . (10)

This indicates that the effort level must be determined in order to establish the

equilibrium between the effect that the effort drives up the net utility (increase in utility
due to the increase in income + the increase in negative utility related to management
effort.) and the effect that the effort reduces the dismissal risk.

In the theory of shareholder sovereignty, the stock option S was an exogenous

variable for managers. However, in the theory of managerial sovereignty, it is an
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endogenous variable that is determined by managers. If we seek the first-order
condition to maximize the utility by partially differentiating Eq. (9) with respect to S,

the following equation is established:

dU
LR (U, v uH)EoE (11)
dR S dr 0

This indicates that the scale of stock options must be determined in order to establish

(I-x)

equilibrium between the effect that the rise in the scale of stock options increases utility
through an increase in income and the effect that the rise in the scale of stock options
increases the dismissal risk through additional costs. It must be noted that as (1 —x) is
included in the effect that the increase in income from stock options has on the increase
in utility, the increase in utility caused by stock options will not be important when the
dismissal rate is high.

As done for Eq. (3), if we indicate Eq. (9) in a realistic model that can be used in
empirical analyses, it can be represented as follows:

U=(1- «x(P,,G,7n,a,)) X
(U, (r,0 m,¢p(h,G)E, ,max[G P, §.,0],a,)+ U,(®)), (12)

where ¢ is a vector variable related to the dismissal rate of managers. With regard to
the dismissal rate, considering the fact that it is also affected by the capital gain of
shareholders, the share price at the beginning of the term—Pr—and the rate of change

in share price— G—are also included as variables.

3. Hypotheses and modelsfor estimation

Thus far, we have explained two models pertaining to the theories of shareholder
and managerial sovereignty. Exogenous variables that determine the optimal scale of
stock options are almost the same in both models. However, if we focus on the
difference in the implication of exogenous variables in each theory and the exogenous
variable o, (the vector variable related to the dismissal rate of managers), which is
exclusively included in the theory of managerial sovereignty, it will be possible to
examine which theory is consistent with reality. In this section, we derive hypotheses
in order to determine which of the abovementioned theories is more relevant. An
explanation regarding the methods used to examine the hypotheses as well as data used

will also be provided.
3.1. Hypotheses

We explain the hypotheses related to the scale of stock options by classifying them

into three categories, which are 1) common hypotheses for the theories of shareholder
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and managerial sovereignty, 2) hypotheses derived from the theory of shareholder

sovereignty, and 3) hypotheses derived from the theory of managerial sovereignty.

3.1.1. Common hypotheses for the theories of shareholder and managerial sovereignty

First, in both the abovementioned theories, when the stock option has a strong
impact on the share price through changes in the behavior of managers, the scale of the
stock option will be greater. This is because the efforts of managers will inevitably
result in a rise in the share price, and with a larger scale of stock options, the effect of
efforts on the income will increase, and the effort level that balances the negative utility
of the effort will also increase (see Egs. (1), (2), (9), and (10)). In contrast, in the case
where the share price does not easily rise in conjunction with the efforts of managers
and the subsequent increase in profit’, it can be supposed that stock options will not be
introduced. This is because managers will not change their effort level as they do not
expect any capital gain from stock options even if they introduce stock options.
Therefore, in both theories of shareholder and managerial sovereignty, the profit, share
price, and the scale of stock options must be closely linked®.

Second, in both theories, the scale of stock options will be larger in firms that
encounter the liquidity constraint (Yermack, 1995; Bryan et al., 2000; Core and Guay,
2001; Matunaga, 1995). When there are significant profits and ample cash flows,
managers can gain large cash income through executive salary and bonus without being
criticized by shareholders and others. However, when the profit is limited and the
sources of executive salary and bonus become deficient, it will be difficult for managers
to secure a high cash income. Therefore, from the theory of managerial sovereignty,
when the profit is limited, it can be assumed that managers will increase the scale of
stock options for their own profits. On the other hand, in the theory of shareholder
sovereignty, when the profit is limited, it can be assumed that shareholders will also
increase the scale of stock options. This is because if the income of mangers remains
low, there is a possibility that competent managers will leave the firm’.

As explained above, there are two hypotheses that are common to both the theories
of shareholder and managerial sovereignty, which are stated as follows.

H1: The higher the relationship between the profits and share price of firms, the

greater their scale of stock options.

H2: The lower the profits of firms, the greater their scale of stock options.
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3.1.2. Hypotheses derived from the theory of shareholder sovereignty

The issuance of stock options requires costs (fair value of stock options). In
addition, the exercise of stock options by managers has an effect of decreasing the share
price. Therefore, in circumstances where managers may exercise their stock options
without increasing efforts, it is probable that shareholders do not wish to introduce stock
options (see Egs. (7) and (8)). As such circumstances, we can consider 1) the
circumstance in which the share price is displaying an increasing trend and the increase
in the share price in the near future is certain, 2) the circumstance in which the share
price immediately before the introduction of stock options is below the level of the
long-term trend, and 3) the circumstance in which the share price is expected to change
significantly on account of accidental factors®. Under such circumstances, in the
theory of shareholder sovereignty, it is not probable that stock options would be
introduced on a large scale.

As explained above, the following three hypotheses can be derived from the theory
of shareholder sovereignty (The letter “s” near the hypotheses refers to “shareholder
sovereignty”):

H3s: When a firm has an increasing trend of the share price, that firm will have a

smaller scale of stock options.

H4s: When a firm’s share price immediately before the introduction of stock

options is below the long-term trend level, that firm will have a smaller scale of

stock options.

HS5s: When a firm’s share price is expected to change significantly on account of

accidental factors, that firm will have a smaller scale of stock options.

3.1.3. Hypotheses derived from the theory of managerial sovereignty

In the theory of managerial sovereignty, contrary to the theory of shareholder
sovereignty, the expanded scale of stock options is not necessarily related to profit or
efforts of managers but to the temporal or long-term increase in the share price. While
the dismissal rate will rise when the scale of stock options increases, the effect of stock
options leading to an increase in income will go beyond the increase in the dismissal
rate in such circumstances (see Eqs. (9) and (11)). Therefore, contrary to the
abovementioned three hypotheses that have been derived from the theory of shareholder
sovereignty, in firms where the share price is certainly on an increasing trend, where the
share price immediately before the introduction of stock options is below the long-term
trend level, and where the share price is expected to change significantly due to

accidental factors’ it is probable that the scale of stock options increases. Therefore,
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the following three hypotheses can be derived (The letter “m” near the hypotheses refers
to “managerial sovereignty”):

H3m: When a firm has an increasing trend of the share price, that firm will have a

greater scale of stock options.

H4m: When a firm’s share price immediately before the introduction of stock

options is below the long-term trend level, that firm will have a greater scale of

stock options.

H5m: When a firm’s share price is expected to change significantly on account of

accidental factors, that firm will have a greater scale of stock options.

Then, from the relationship with the dismissal rate function, we consider
hypotheses derived from the theory of managerial sovereignty. The exogenous
variable of the dismissal rate function ¢ is a vector variable exclusively included in the
theory of managerial sovereignty. Therefore, this variable can be a criterion for
determining through empirical analyses which theory—shareholder or managerial
sovereignty—is more relevant. As explained above, the dismissal rate is the one that
managers themselves assume. Here, as important factors comprised in o, we consider
1) the difference between the value of the profit realized by actual managers and the
value of the profit that will be realized by potential managers, 2) the composition of
shareholders, and 3) the transaction cost.

From among the abovementioned factors, the most important factor that affects the
dismissal rate is the difference between the value of the profit realized by actual
managers and the value of the profit that will be realized by potential managers. If
actual managers believe that their ability is inferior to that of potential managers (they
believe that shareholders deem their ability to be inferior to that of potential managers),
actual managers will strongly feel their risk of dismissal. As a result, the expected
value of utility obtained from the income from stock options will be limited. Similarly,
the scale of stock options, which is commensurate with increased dismissal risks, will
also be limited (see Egs. (9) and (11)).

The second important factor that affects the dismissal rate is the composition of
shareholders. There is always uncertainty with regard to the ability and performance
of new managers. Therefore, even though the expected value of profits increased by
the replacement of managers and transaction cost of employing new managers are equal,
the dismissal rate that the manager assumes will vary based on the risk-averse tendency
of shareholders and the difference in risk premiums. For instance, if an economic
entity with low risk-averse tendency is a large shareholder, managers will assume a

higher dismissal risk. Similarly, if corporate investors display a lower risk-averse
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tendency than individual investors, managers of a company that has corporate investors
will assume a higher dismissal risk. Therefore, if corporate investors are important
shareholders, it is possible that the scale of stock options becomes smaller'”.

The percentage of share holdings by foreign firms is also important for two reasons.
First, foreign firms, particularly shareholders of American nationality, tend to be
positively inclined toward the introduction of stock options. This is because the
system of stock options is far more common in the United States. Second, as foreign
firms have limited capacities for collecting information on Japanese firms, it is rather
plausible that they have insufficient information on potential managers. Therefore, it
will be difficult for foreign firms to take actions to replace actual managers even though
they are not satisfied with their ability. It can be concluded from these two factors that
when there is a high percentage of foreign shareholders, managers would find the
dismissal rate relatively low and make the scale of stock options larger.

Similarly, the percentage of individual shareholders is also important. Individual
shareholders tend to be indifferent to the behavior of managers, and it will reduce the
dismissal rate that managers assume. When the percentage of individual share
holdings is high, as in the case of foreign firms, the dismissal rate supposed by
managers will be relatively low and the scale of stock options will be larger.

The third important factor that affects the dismissal rate is the transaction cost
related to the replacement of actual managers by new managers. Shareholders will
wish to dismiss actual managers to replace them with new managers if shareholders find
that the performance of actual managers is insufficient. However, in modern listed

Japanese firms, the ownership of stocks is dispersed widely''

and the percentage of
stockholdings is limited even in the case of large shareholders'?. As a result, in order
to dismiss actual managers against their will, shareholders must win the proxy battle or
need to buy up more than half of all shares by way of a take-over bid (TOB), etc.
However, both methods imply a huge cost for shareholders, including the cost incurred
in collecting information on actual and new managers, the cost related to the proxy
battle, and costs incurred in dealing with oppositions by other stakeholders, such as
employees, that may occur when shareholders strongly claim their right as owners'.
In addition, in the case of TOB, costs related to the increase in the acquisition price and
that related to the interest for borrowed capital are also incurred. The greater the
transaction cost, the smaller the dismissal rate assumed by the manager. Therefore, the
expected value of utility gained through income from stock options and the scale of

stock options will be larger (see Egs. (9) and (11)).
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In view of the above discussion, the following three hypotheses can be derived
from the relationship with the dismissal rate function:

H6m: When the performance of a firm’s actual managers is better than that of

potential managers, that firm will have a greater scale of stock options.

H7m: When a firm has high percentage of shareholdings by individuals or foreign

firms, that firm will have a greater scale of stock options.

H8m: When a firm has a large number of shareholders, that firm will have a greater

scale of stock options.

High percentage of shareholdings by individuals implies the ownership by a limited
number of corporate investors in hypothesis H7m. Similarly, a large number of
shareholders imply a large transaction cost in hypothesis HS§m. From the viewpoint of
the theory of shareholder sovereignty, hypotheses Hom and H8m will not necessarily be
established in the theory of shareholder sovereignty. However, the portion of
hypothesis H7m that states that firms will have a greater scale of stock options when
there are important shareholdings of foreign firms can be established in the theory of
shareholder sovereignty.  This is because foreign firms would have a larger
expectation on the effect of stock options in encouraging efforts by managers.

Thus far, we have discussed the various hypotheses related to the scale of stock
options by classifying them into three groups that are (1) common hypotheses for the
theories of shareholder and managerial sovereignty, (2) hypotheses derived from the
theory of shareholder sovereignty, and (3) hypotheses derived from the theory of

managerial sovereignty. Table 1 presents the summary of these hypotheses.
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Table 1 List of hypotheses

Categories Hypothesis

Common hypotheses for the HI1: The higher the relationship between the profits and
theories of shareholder and share price of firms, the greater their scale of stock
managerial sovereignty. options.

H2: The lower the profits of firms, the greater their scale
of stock options

Hypotheses derived from H3s: When a firm has an increasing trend of the share
the theory of shareholder price, that firm will have a smaller scale of stock options.

sovereignty

H4s: When a firm’s share price immediately before the
introduction of stock options is below the long-term
trend level, that firm will have a smaller scale of stock
options.

H5s: When a firm’s share price is expected to change
significantly on account of accidental factors, that firm
will have a smaller scale of stock options.

Hypotheses derived from H3m: When a firm has an increasing trend of the share
the theory of managerial price, that firm will have a greater scale of stock options.

sovereignty

H4m: When a firm’s share price immediately before the
introduction of stock options is below the long-term
trend level, that firm will have a greater scale of stock
options.

H5m: When a firm’s share price is expected to change
significantly on account of accidental factors, that firm
will have a greater scale of stock options.

H6m: When the performance of a firm’s actual managers
is better than that of potential managers, that firm will
have a greater scale of stock options.

H7m: When a firm has high percentage of shareholdings
by individuals or foreign firms, that firm will have a
greater scale of stock options.

H8m: When a firm has a large number of shareholders,
that firm will have a greater scale of stock options.
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3.2. Estimation models
The following section provides an explanation regarding estimation models for

examining the above hypotheses.

3.2.1. Dependent variable

In the description of theoretical models in section 2, it was assumed that the
number of stock options granted was the scale of stock options. However, in the
following empirical analyses, the scale of stock options will be represented by the value
obtained by multiplying the number of stock options granted with the exercise price.
This is a measure to reflect the different values of stock options depending on the share

price'*.

3.2.2. Explanatory variables
The following section provides an explanation regarding the explanatory variables

for each hypothesis.

H1: The higher the relationship between the profits and share price of firms, the

greater the scale of stock options.

In order
to examine this hypothesis, the relationship between the profit and share price must be
quantified. Therefore, we conduct a regression analysis by setting the share price as an
explained variable and the profit and its growth rate as explanatory variables in order to

use that determination coefficient as the explanatory variable.
H2: The lower the profits of firms, the greater their scale of stock options.

In order to examine this hypothesis, we use the profit of the firm as the explanatory

variable.

H3s(m): When a firm has an increasing trend of the share price, that firm will have a

smaller (greater) scale of stock options.
In order to examine these hypotheses, the trend of the share price of the firm must

be estimated. The trend is estimated by setting the time-series data pertaining to the

share price of each firm as the dependent variable and time as the explanatory variable.
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In the case where the estimated coefficient on time was statistically-significant, we use
this estimated coefficient as the explanatory variable. In the case where the estimated
coefficient on time was not statistically-significant, we set the value of this explanatory
variable to zero. It is probable that the estimated coefficient on this explanatory
variable will be negative and statistically-significant in the case where the theory of
shareholder sovereignty describes the introduction of stock options by Japanese firms.
On the other hand, the estimated coefficient on this explanatory variable will be positive
and statistically significant in the case where the theory of managerial sovereignty

describes the introduction of stock options by Japanese firms.

H4s(m): When a firm’s share price immediately before the introduction of stock
options is below the long-term trend level, that firm will have a smaller (greater)

scale of stock options.

In order to examine the abovementioned hypotheses, the level at which the share
price exceeds or underruns the trend level is required to be quantified. Thus, we
employ the range of trend discrepancy as an explanatory variable. The range of trend
discrepancy is the value obtained by subtracting the level of trend from the actual share
price. If it is negative and has a large absolute value, we can expect that the share
price will rise in the near future. Therefore, it is probable that the estimated coefficient
on this explanatory variable will be positive and statistically significant in the case
where the theory of shareholder sovereignty describes the introduction of stock options
by Japanese firms. On the other hand, the estimated coefficient on this explanatory
variable will be negative and statistically significant in the case where the theory of

managerial sovereignty describes the introduction of stock options by Japanese firms.

HS5s(m): When a firm’s share price is expected to change significantly on account of

accidental factors, that firm will have a smaller (greater) scale of stock options.

In order to examine these hypotheses, the expected change in share price in the
future requires to be quantified. When the past share price reveals a similar change, it
is probable that the share price would change significantly on account of accidental
factors. Thus, we use the standard deviation of the past share price as the expected
change in share price. It is probable that the estimated coefficient on this explanatory
variable will be negative and statistically significant in the case where the theory of

shareholder sovereignty describes the introduction of stock options by Japanese firms.
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On the other hand, the estimated coefficient on this explanatory variable will be
negative and statistically significant in the case where the theory of manager

sovereignty describes the introduction of stock options by Japanese firms.

H6m: When the performance of a firm’s actual managers is better than that of

potential managers, that firm will have a greater scale of stock options.

It is difficult to quantify the relative performance of actual managers because the
definition of potential managers is unclear and it is difficult to quantify the ability of
actual managers as well as that of potential managers. Therefore, we assume that
potential managers exist in firms belonging to the same industry and use market share as
an indicator of the relative ability of actual managers. If actual managers enjoy a high
market share, we assume that the ability of actual managers is higher than that of
potential managers. On the contrary, if the market share is low, we assume that there

are potential managers who possess higher abilities in the same industry.

H7m: When a firm has high percentage of shareholdings by individuals or foreign

firms, that firm will have a greater scale of stock options.

In order to explain this hypothesis, we set the percentage of share holdings by

individual shareholders and that by foreign firms as the explanatory variables.

H8m: When a firm has a large number of shareholders, that firm will have a greater

scale of stock options.

In order to explain this hypothesis, we set the number of shareholders of each firm

as the explanatory variable.

3.2.3. Control variables

As is evident from theoretical models, various factors affect the determination of
the scale of stock options, and if the influence of these factors is not excluded, it will
cause bias in the estimation of coefficients on explanatory variables. Therefore, in the
estimation model, we add important factors as control variables.

As a direct variable that affects the scale of stock options, we use the number of
executives who are granted stock options, the sum of the executive base pay, and the

bonus as control variables.

ITEC Working Paper 07-17 16



In the theoretical model, exogenous vector variables affect the scale of stock
options including ag of the function for the rate of change in share price G (Eq. (4)), oy
of the manager utility function U (Egs. (3) and (12)), o, of the production function p(-)
(Eq. (5)), o, of the inverse demand function g(*) (Eq. (5)), ¢; of the function for the
borrowing interest rate i(*) (Eq. (5)), and o of the function for the dismissal rate x (Eq.
(5)). Therefore, we must use variables that substitute these exogenous factors as control
variables. Here, in relation to ag, 0, o, and oy, we set the control variables as below.

As ag of the function for the rate of change in share price G, we employ the
number of years since the corporate establishment and the growth rate of the industry.
This is because the rate of change in share price may be greater in new firms than in
matured firms and greater in developing industries than in matured industries.

As ¢, of the production function p(*), we employ four variables—the capital
equipment ratio, the export ratio, the labor productivity, and the ratio of personnel
expenditure for white-collar workers to the entire personnel expenditure. Among these
variables, the ratio of personnel expenditure for white-collar workers indicates the level
of influence that the ability of employees can have on corporate performance.

As a, of the inverse demand function g(-), whether the coefficient of market
concentration is high or not, whether the goods concerned are intermediate or final
goods, and whether the research and development is an important good or not will be
significant. Therefore, the variables employed will include the Herfindahl-Hirschman
Index, the coefficient of market concentration, the ratio of and expenditure for research
and development, and the ratio of and expenditure for advertising.

With regard to ¢, of the function for the dismissal rate x, we adopt the corporate
scale as a surrogate variable of the transaction cost. As a surrogate variable of the
transaction cost, we have already adopted the number of shareholders as an explanatory
variable. However, we will be able to ascertain the influence of the number of
shareholders by controlling it by the scale of firm. Here, we use the market value of
the firm as the scale of firm.

Apart from the abovementioned variables, we use the wage rate described in the
profit definition equation (Egs. (5) and (7)) as a control variable. With regard to the
factors affecting the borrowing interest rate, we use total assets of the firm and ratio of

total debt to total assets'”.
3.3. Data

The following section provides an explanation regarding the data used to examine

the previously mentioned hypotheses.
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3.3.1. Sample

Companies that are analyzed in this paper are manufacturing firms listed in the first
section of the Tokyo Stock Exchange Market whose board of directors decided to
introduce stock options in 2003. From these firms, we excluded 1) firms that grant
stock options several times a year, 2) firms whose exercise price does not appear in the
data source, 3) firms which were not listed temporarily or continuously during the data
collecting period of 1997-2003, and 4) firms that had mergers, company split-ups, or
changes in the account settlement month, Furthermore, we selected firms whose
consistent financial data, share price data, as well as data related to stock options are

available'®.  As a result, we selected 84 firms that are analyzed in this paper.
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3.3.2. Data sources

With regard to the characteristics of option contracts (e.g., the number and price of
stock options granted) for each firm, data provided by Daiwa Securities SMBC Co. Ltd
has been used in this study'’.

Table 2 presents the methods used to prepare data used in explanatory and control
variables as well as the descriptive statistics for each variable. Among the explanatory
and control variables, with regard to single-year data, we employed values of the
settlement of accounts for the year 2002 since the explained variable is as of 2003.

In preparing the data, we used “NEEDS CD-ROM: Nikkei Corporate Financial
Data” by Nikkei Needs (August 2006 Version) for financial data. With regard to the
data related to share price, we used “The Stock Price CD-ROM” (2006 Version) by
TOYO KEIZAL

In addition, Table 3 summarizes the relationship (sign condition) between 9

variables and the scale of stock options based on the above eleven hypotheses.

Table 3 Expected relationship with the scale of stock options (sign condition)

Variable Relevant Theory of Theory of
hypotheses shareholder manager
sovereignty sovereignty

Degree of correlation between the H1 + +
profit and share price (COR)
Profit (PROF) H2 — —
Share price trend (EQTR) H3s and H3m — +
Range of trend discrepancy (DIF) H4s and H4m + —
Expected change in share price HS5s and H5Sm — +
(EQPDEY)
Market share (MSH) Hém +
Ratio of shareholdings of H7m +
individual shareholders (HOMEQ)
Ratio of shareholdings of foreign H7m +
firms (FOREQ)
Number of shareholders H8m +

(EQNUM)

4. Estimation results: Theory of shareholder sovereignty vs. theory of managerial
sovereignty

We conducted least-squares regressions on the scale of stock options by using 9
explanatory variables discussed above and 18 control variables (Model 1). As a result,
we obtained 15 variables that were statistically significant at the 10% level.

Considering the possibility that multicollinearity exists among variables, we excluded

ITEC Working Paper 07-17 22



variables with a large p-value and conducted a re-estimation with 17 variables (Model

2). These results are presented in Table 4'%,

Table 4 Regression estimates of the scale of stock options

Variable Relevant Model 1 Model 2
hypotheses Coef. t-value Coef. t-value

C ~395.133 ~1.645 ~419.459 —2.755

COR HI 1.677 3.420 1.531 7 3.612

PROF H2 —0.495 7 2529 —0.578 7 -3.848

EQTR H3s and H3m -3.899 7 2261 3761 7 -2.551

DIF H4s and H4m 0326 2.765 0254 3.427

EQPDEV H5s and H5m 0.120 2.670 0.110 2.855

MSH H6m —2.564 -1.214

HOMEQ H7m —0.630 —0.494

FOREQ H7m 1.253 0.581

EQONUM H8m 3.744 0.165

LEXEN 0336 2.722 0314 3.118

FV 5.446 7.917 5288 9.795

YEARS 0.465 0.173

INDGR ~70.183 —0.653

LEXEY 0.449 2.079 0479 2.506

KN ~35.736 -1.223 ~33.470 -1.293

EXPOH —0.622 —0.794

LP 7.809 1.378 8.532 7 2.050

HRH ~-1.847 ©  -1.869 -1.658 7 2227

HI 5238 ° —1.739 -5.552 7 2258

CR 2719 ° 1.735 2466 1.983

RD 0.058 0.652

RDH 7356 ° —1.692 6318 © -1.834

AD -1.183 © -1.907 -0.905 © -1.767

ADH 24.695 ° 1.823 20.859 ° 1.751

TA -1.098 ©  -1.920 -1.029 7 -3.026

DBTH 0.457 0.354

WG 0.483 0.038

R-squared 0.8779 0.8697

Adjusted R-squared 0.8191 0.8361

* Significant at the 10% level; ** significant at the 5% level.
When we examine the estimated results of Model 2, since the adjusted R-squared is

0.8361, a majority of variations of the scale of stock options among firms were

explained and the validity of the estimation model was confirmed. Now, using these
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estimated results, we analyze which theory—the theory of shareholder sovereignty or
that of managerial sovereignty—provides a better explanation of the reality.

First, we consider hypotheses H1 and H2, which are common hypotheses for both
theories. Both the degree of correlation between the profit and share price (COR),
which is an explanatory variable for examining hypothesis H1, and the profit (PROF),
which is an explanatory variable to examine hypothesis H2, have signs that correspond
to Table 3 and are statistically significant. Therefore, it can be stated that the higher
the relationship between the profits and share price of firms and lower their profits,
greater their scale of stock options. However, this result supports neither the theory of
shareholder sovereignty nor that of managerial sovereignty.

Second, we examine hypotheses H3s/H3m, H4s/H4m, and H5s/HSm, which are
symmetrical hypotheses for both the theories of shareholder and managerial sovereignty.
The explanatory variables used for examining each pair are the share price trend
(EQTR), the range of trend discrepancy (DIF), and the expected change in share price
(EQPDEY). 1t is evident from Table 4 that all variables are statistically significant;
however, firms that have a large (small) scale of stock options are those whose share
price has a downward (upward) long-term trend but whose actual share price exceeds
(underruns) the trend level, as well as those that experienced large (small) stock price
movements in the past. With regard to the sign condition, the share price trend and
range of trend discrepancy correspond to the theory of shareholder sovereignty
(hypotheses H3s and H4s), and the changes in expected share price is in accordance
with the theory of managerial sovereignty (hypothesis H5Sm). Overall, we cannot
determine which theory—shareholder or managerial sovereignty must be supported.

Therefore, we first examined the distribution of share price trends (EQTR) of
sample firms. From among 84 sample firms, there were only 22 firms whose EQTR was
positive and on the upswing. Forty-four indicated a downward trend, and the
remaining 22 did not display any trend.

Meanwhile, in the technical analyses of the share price, there is a notion of “golden
cross.” This implies a condition where the short-term trend passes through the
long-term trend from the downward to upward direction, and under this condition, the
long-term trend shifts from a decline to an increase. Therefore, in firms whose share
price is at the golden cross, there must be a condition in which the share price trend is
stable or downward and in the neighborhood of or above the long-term trend. Thus,
we checked the share price trend in firms whose range of trend discrepancy is positive.
We found that there were 20 firms with a downward trend, 10 with a stable trend, and 4
with an upward trend. It must also be noted that the share price trend of a majority of

the firms is stable or downward. Thereafter, we conducted the least-squares regression
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analysis for sample firms by setting the share price trend as an explained variable and
the rate of trend discrepancy (DIFHI), which was calculated by dividing the range of
trend discrepancy by the share price, as an explanatory variable. As a result, we
obtained the following estimation result:

EQTR =—-3.06 — 14.25DIFHI.
The sign of the coefficient of DIFHI is negative and its t-value is —3.06; moreover, it is
statistically significant at the 1% level. These results imply that sample firms include
many firms whose share price is at the golden cross'”. Among the analysis results
listed in Table 4, the fact that the estimated coefficient on the share price trend (EQTR)
is negative and the estimated coefficient of the range on trend discrepancy (DIF) is
positive implies that the scale of stock options of the firms whose share price is at the
golden is large. This can be considered to strongly support the theory of managerial
sovereignty. This is because the share price is expected to increase; therefore,
managers introduce large-scale stock options. Combined with the fact that the estimated
coefficient on the expected share price change (EQPDEYV) is significant and positive,
results of the regression analysis as a whole appear to support the theory of managerial
sovereignty rather than the theory of shareholder sovereignty.

It must be noted here that variables that have been derived from the theory of
managerial sovereignty in relation to the function of the dismissal rate—the market
share (MSH), the ratio of shares held by individuals (HOMEQ), the ratio of shares held
by foreign firms (FOREQ), and the number of shareholders (EQNUM)—were not
statistically significant.

With regard to market share, since this variable must reflect the ability of managers,
if the theory of managerial sovereignty is established, the coefficient on this variable
will be significant and positive (hypothesis Hom). However, it is a common feature of
Japanese industries that the transaction costs became large for various reasons when, for
example, a big company in the same industry attempts to acquire a relatively small
company ° . Similarly, managers of firms with small market shares may not
necessarily take this as a reflection of their limited ability. We may be unable to
confirm the positive relation between market share and scale of stock options for such
reasons.

With regard to the number of shareholders, while we explained that the number of
shareholders has a positive relation with the transaction cost in the hypothesis H8m, the
influence that the number of shareholders has on the transaction costs may not actually
be very important. Significant number of shareholders implies the existence of a large
number of individual sharcholders. However, in the estimation result, the estimated

coefficient on the ratio of shares held by individuals (H7m) is also not statistically
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significant. Since individual shareholders can support both shareholders and managers
through influence peddling, none of the hypotheses will be supported.

Further, the estimated coefficient on the ratio of shares held by foreign firms was
not statistically significant either. In the hypothesis, we stated that foreign
investigators, who lack information, are generous with regard to stock options
(hypothesis H7m). However, it can also be stated that they have a strong awareness
regarding corporate governance and a strong assertiveness regarding their rights as
investors. These features have an effect of slowing down the introduction of
large-scale stock options by the manager. Overall, the ratio of shares held by foreign

firms would not affect the scale of stock options that is decided upon by the manager.

5. Concluding remarks

We conducted a series of analyses in this paper in order to clarify which of the two
entities—shareholders and managers—decide on the introduction of stock options in
Japanese firms.

The view that shareholders decide on the introduction of stock options is termed as
the “theory of shareholder sovereignty” and the view that managers decide on the
introduction of stock options is named as the “theory of managerial sovereignty.” In
the theory of shareholder sovereignty, the shareholder decides on the scale of stock
options for maximizing firm profits possessing knowledge of changes in the manager’s
effort level. On the other hand, in the theory of managerial sovereignty, the manager
decides on the scale of stock options considering the balance between the dismissal risk
and utility.

We derived eleven hypotheses from these two theoretical models, and examined
the hypotheses through regression analyses. As a result, we obtained the following

conclusions.

1) The higher the relationship between the profits and share price of firms and lower
their profits, the greater will be their scale of stock options. This result, nevertheless,
does not support either the theory of shareholder sovereignty or that of managerial

sovereignty.

2) If the share price of firms has a downward long-term trend and if their actual share
price exceeds that trend, firms will have a greater scale of stock options.  This implies
that firms whose share price is at the golden cross have large-scale stock options, and

this finding supports the theory of managerial sovereignty.
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3) Greater the movement of past stock price of firms, the greater their scale of stock
options will be. This outcome supports the theory of managerial sovereignty.

Considering the abovementioned results in a comprehensive manner, it can be
concluded that the theory of managerial sovereignty describes the introduction of stock
options by Japanese firms better than the theory of shareholder sovereignty.

While this research has contributed to the arguments of shareholder versus
managerial sovereignty, further analysis is necessary for two reasons. First, the
duration of the analysis can be extended to a longer time period, as the subject of
analysis in this paper is limited to the scale of stock options in 2003. That is because it
is possible that the theory of shareholder sovereignty has been relevant in the initial
phase of the introduction of stock options, but the situation has changed over time
thereby making the theory of managerial sovereignty more relevant. This possibility
can be pinned down by increasing the number of years included in the analysis.
Second, Japanese firms, which share a strong “follow the leader” mentality, may decide
on the introduction and scale of stock options by examining the trend in the leading
firms both within and outside the industry and mimick those firms’ behavior in deciding
their own introduction of stock options. The analyses of such an effect may bring
further crucial insights to the determinants of stock option introduction in the Japanese

context.
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Notes:

! Nagaoka (2005) has examined the behavior of Japanese firms that introduce stock
options not only from the incentive perspective but also from the selection perspective.
Considering the relationship between the probability of adopting stock options and the
corporate age/stock price volatility, he argues that the introduction of stock options is
consistent with the selection perspective.

? Yermack (1997) reveals that, in the United States, the timing of the CEO stock option
awards coincides with favorable movements in company stock prices and patterns of
companies' quarterly earnings announcements are consistent with an interpretation that
CEOs receive stock option awards shortly before favorable corporate news. Aboody and
Kasnik (2000) find evidence that CEOs make opportunistic voluntary disclosure
decisions that maximize their stock option compensation.

3 1t is necessary to obtain favorable votes amounting to two-thirds of the voting rights of
participants in the meeting in which shareholders possessing over half of the total
voting shares of all shareholders participate.

* Previously in Japan, there was no obligation to report costs related to stock options,
such as the fair value. However, recently it has been decided to calculate and report
the assessed value for stock options that will be issued after the date of implementation
of the new company law in May 2006.

> ag in the function for the rate of change in share price G is related to this. For example,
in firms in mature or declining industries, even though profits increased as a result of
management effort, such as corporate restructuring, it may be judged to be a temporary
phenomenon and may not result in a rise of the share price.

% In the one-term model explained above, the profit and share price have a direct
relationship. Including this hypothesis, the hypotheses mentioned hereafter are not
necessarily derived from the abovementioned theoretical model.

7 This hypothesis has not been derived from the models discussed in this paper.

¥ Shimizu and Horiuchi (2003) theoretically demonstrate that in the case where even
managers slacking their efforts can obtain the capital gain as a result of an increase in

share price, it would be necessary to increase the capital gains from stock options in
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order to influence managers to make efforts. Share holders would renounce the
introduction of stock options in such a scenario.

? Nagaoka (2005) conducted an analysis on the determinants of the introduction of stock
options by utilizing the volatility of share price as a surrogate variable of the degree of
the asymmetry of information owned by the firm and the workers from a selection
perspective.

' Kang and Shivdasani (1995) indicates that the sensitivity of executive nonroutine
turnover to earnings performance in Japan is higher for firms with ties to a main bank,
than for firms without such ties.

""In the account settlement of 2003, which is provided in “NEEDS CD-ROM: Nikkei
Corporate Financial Data” by Nikkei Needs, the average number of shareholders of
3,420 firms that we were able to obtain data on was approximately 12,000.

2 According to the data on the account settlement of 2003, the average percentage of
shareholdings by the top ten shareholders is limited to 47% in firms listed in the first
section of the Tokyo Stock Exchange Market. For this calculation, we used data
provided in “NEEDS CD-ROM: Nikkei Corporate Financial Data” by Nikkei Needs.
From among firms listed in the first section of the Tokyo Stock Exchange Market, we
were able to obtain data pertaining to 1,495 firms.

" For instance, if employees are uncooperative with new managers, the productivity
will decrease. Similarly, there may be a requirement for additional costs for
renegotiating the price with business partners in a friendly relationship with
ex-managers; moreover, if the society feels antipathy toward the replacement,
consumers may refrain from purchasing products of the company. However, in the
case where a founder of the enterprise exists and holds over half of the shares issued,
these transaction costs will be small.

' Stock options are often granted not only to board members but also to executives such
as executive officers or employees. However, due to the constraint of data, it was
difficult to count only the number of stock options granted to board members. Here,
we will consider the value that is derived by multiplying the total number of stock
options granted by the exercise price as the scale of stock options.

> With regard to the relationship between the debt and the stock option, there exist
other points of view. John and John (1993) argue that firms with higher leverage will
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find it desirable to lower the pay-performance sensitivity of the manager in order to
reduce the agency cost of debt. From this viewpoint, the use of stock options must be
negatively related to the ratio of total debt to total assets.
' Consistent data implies data that satisfies the following two conditions: 1) Data
pertaining to the executive compensation or executive bonus is available for the account
settlement of 2002, 2) Data pertaining to the number of executives who were granted
stock options is available.

17

Information is available at the webpage of Daiwa Securities SMBC

http://202.214.40.216/stock.html.

'8 In both regressions, the null hypothesis of no heteroscedasticity were rejected by the
LM-test.

' The above analyses indicate that Japanese share prices displayed a decreasing trend
for several years immediately preceding 2003 but shifted to the upward trend thereafter.
An examination of Japanese share prices reveal that Nikkei Stock Average decreased
from 20,000 yen in 2000 to 8,000 in 2003. However, by 2006, it increased to 16,000
yen. The year 2003 was the period in which Japanese share prices were at the lowest
level.

%% On August 2006, Oji Paper Co., Ltd., the biggest paper-manufacturing company in
Japan attempted a hostile TOB against Hokuetsu Paper Co., Ltd. While it was not
successful, we can understand the significance of transaction costs from hard rejections

on the side of Hokuetsu Paper Co., Ltd.
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