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1. Includes electricity from energy sources not defined above, such as
non-renewable wastes, peat, oil shale and chemical heat.
2. Includes geothermal, wind, salar, tide.

Note: Totals in graphs might not add up due to rounding.

E1 #HFEO—RIRIILF—HIEE (2013 5)
Hi#2: [Renewables Information] (IEA Statistics, 2015)
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ZOARITNV~ U HREXOEE L TEBY, R
B & OFIR TR > TWE, - T, v /b
a7 GO T T, ~ L3 7 HERHIEEG O F
EREATE 5,

6.2. 1) R SRR EREDOEFEIL

U R 7 SLEHIMAE R EE 2 B2 b LT, IROEFH)

U R 7 BURAOME R E NEZR SN D,

EE 63. a>0 (XL T
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1
U (xX) = ~—log E[e™|F],

t=01,-,T. (6.13)
Z U A7 EEEEaD B TR Y A 7 G Al R EE
(risk-sensitive dynamic value measure) &5 9,

6.2.1. BFMIRVHERMEEBREOREESH

LCEA SRR Y A T BURAO G R EE A3 B
A EZ > TWA Z LIIAES ICHEID BN D,
WoT, VA BURHIMEREZEEO T 0=
N OFIZAE S HEIE, VT AF T ary T e
—FNHRRE CHEARTRETH D,

HERZ LT, oORE LVEE & &b IR
AMEEF oM~ 2 VAMER X, 12EZ 0%
U A7 BURRMER EICR O D LW Z & Th
o ZIUZOWTHAT B,

AFiTHRF LI X S, @M~ U fhifER
FEIX A EERIMMEO R HREZ ENZE TH -
Too TOSNLEGG, [EHBERMME E L CTEES R
DENFH M~k &2 U Al fE R E SRR A E A RO X
DI HABREII N2 | L VWO RIENAE T D, ZhiC
KL T, RO LD RFERPHFEOLNLTND,

& 6.1 (Kupperand Schachermayer (2009)) &%
WY 72 RE D T T, S HEERRE & L TR S
% R BB S & Ff o 7o B YU~ ¢ & U A il REE
FENERY Y R 7 BURAURIE R ICBR A1 5,

EE 6.1 ZomEEHERICH L TEWEBYE
X, T8 22 BI%) & O EZERINE & L CEE
L BRI~ 3k 2 U AT R E SR B S A FEo
DIE, EONABEE P TREROMBE#E OGS TH
DO ZOHEEIZRLND, ] L) T EThD,

6.2.2. BIFM I RV BRERMEEREIZLS TP
A= i
g @ BLOENICHIGL TR X ¥ v a
T7a—C?B LY CPIERIERLC LD ET 5, Rl
RDE DD,

U@ (RPV (C®)) = —%log E|e-aZ=c?,

(6.14)

1 i
U (RPV(C®)) = ——log E st

t=12-,T, (6.15)
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<

1 :
= sup {——log E [e—cngocf’]}. (6.16)
o) 44

EE 62 ZOBEADLE, ZHITY AV BURR =
ke —/ (risk sensitive control) ®F%E LT\ 5, =
DOFEMN, TV R 7 GLUEAMERE (risk-sensitive value
measure) | 725 MADET-HHBETH D,
IITHEONIEE YV RYTAE S ar T T
—F Bl GED Y AT GURMIMEREICL 57
Yl FOFHIETH D, ZORER KD XS 7
WrsZgsh ko,
(1) V>00i5a, ik oRAZafZic LT
nYx/ N RTTAMMERH D,
(2) VSOOBE, Fuy=y MIETT HMIERN
VN,

623 7O Y FOIMEE V OtE

WEDOBA . Bellman o fin & HEERIL, ko &
2T B,

V= —%log (iglf{E [e—affp i¢nzf{E[...
et )
(6.17)

29 LT, Wil & IS & WA & A fin 2 5K o
TRFIFRELS, IR FREMEZ < HE
DIERER 2 FIETH 5,

b, 7uv=7 b OGN GER IO 7
FALEOTHE2LNANE, VT AT T ar T
R—F&ffo7lc ) A7 GURAIMIEREIC & D 7 m
= 7 b OAfiE R 2 R IL, AR HERY 22 i SR 00 f ik
LB (RIS, U A 7 GURRORERGIE B RR) 2> T
fE BBEIZIRAESND Z LI D,

6.24. BIFM) RV HRMEEBEREOENT-R

T CITHIHE TR 72 U 2 7 SUsA I E R EE Do
FRITIN 2 T, WFEES M Z > TV D 2 &R h
S, TIT, INHDOEEHDTHIZEL THL,
(1) BPM-~3 & VAIEREIZ > T D,
(2) HBEIZAH O EZERIMIE TH 5,
(3) KLY X7 3 L OHIBN 3t~ 2 i 1 2 5 i
T 5,

(4) MSZIEEEZE > TW5, (B EERE D
HTZOWEEFFO D OIE, XXV R 7 LAl fE
REODHTHD,)

(5) WA ZFi> T 5, (G EERMhE O
HCZoOMEEZR L O, ZIFEFEM Y X7 UK
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PME R ED R TH D, )

(6) 040 DR A Sk U 7= U A 7 SR 22 A i R
ETHD, VAT ~OREEIINT A —4— a OHFIT
A2 TW5d,

7. DRAYBBMMEREIZCLKSTOD ) D
i
FHABMICBOWTMEREICESS Ty =s FO
FHIE R ~_7z, ZFLTESEHBIO6H TY 2
BURBIMBER EEN 7 1 ¥ = 7 N OAEEEAG D 72 5
PELWHEERTMMERETHL Z 2B L
oo REITIZ Z OFHMIEOBERIEZHBHA L, 5122
DOFHIE DR Hk L O ETT R &EfEA 2 Elzon
TELET 2,

7.1 VRV BBRNMEREEZOBERFIE

ZHET, U R GURAIANAE R EEVE O R E % i
LC&E7en, BRI E~O@EAIXKRD X 5 2T
ET/REINnND Z ik b,

1) WERET NVORE

2) FURLRFY v aTua—DT X ARBITE
i il D FF

3) AT REY R EREE ORTE

4) HBonleT X LBUEME © RSVM 1T X 5FF
fifi

5) UTNAA T ar -7 Fa—F5OiEa2EE L
A i

6) B DHIE & Bl 22 AL DO FRE

TNSHOFEIEIZOWT, JEKRRTW L,

711 BEETILDERTE
FEPILRHIRI SR & R D ENR ¥y v 2T n—
IO b 7yl NefERET NV E L TRE
TAHZEDBRMETHD, TOFITIFXV T VA TV 3
VT u—F L L TOBKNREENTNDLDOT, 7]
RS (=2 he—v) OMEZBfEIC L7 2 T
R Eh B R 2T CX 2 EEFRObO L
LTERTHZ LIk s, fliHRETLE LT, R
DEIRLONEZOND,

Bl 7.1 (w2 7 ERGIHERTT V)
- ROIRAEZEH]

SX — {51'52! ...'sn} (71)
A= {al,az,""ad} (72)

- HERKIE AR -
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D = {¢p1, P, P}, (7.3)
¢e:S* > A (7.4)
- NEY~ L 7
{I, t=0,---,T}, (7.5)
- RofREEERE (I~ v =2 7 @) -
X =gt X211 9 (X21)) (7.6)

€ 5%, t=1,-,T

ZIZT.

1) X$(e $*) 15z b= HIHE

2 X2 D) EA t=1,,T 1T F-7 TH| 72 LMK,
B) xesX, t=0,--,T 1T F-#AWe~/La 7
2,

Lo TWND,

BRI ROF v v v a7 u—Hid, ROREERE
X} 16

€ = fo(X3), (7.7)
€ = f(tXT ¢ (X21),
t=1,-,T (7.8)

LLTEE D,

712 ¥¥wia170-0D5 U LBEBEDE
A NS R A

Cc* ={CP -, C} (7.9)

DOEBIxX ¥ v aryu— (BAEMEICELZHD)

C®={CP,CP,-,CHY (7.10)
X
C=c/A+ntt=1,-,T. (7.12)
THZbLND, £ LTT7 ¥ ABEMEIE
T
RPV(C®) = ) C? (7.12)

ThD,
ZZTHSAERrE ED X Y ICHEE T D 00N
2250, EEOSFEREZTICLTHET HZ L
N THA 9,
KRSl {r} &322 8H0 55,

713 AT ARET YRV EHEEDRE

U 27 GUEAMME R EE OB A O 72121, B A
TAREYRZEELEZFRE L L TEAICHIS L
MEREU@OERAT D Z L2725, (U A7 (858
EOHEEIEICHOWTIL, WS ODDOERHY 9 5,)
k. VAV EGEEE 1 SOMICHRET D2 &N
WG EIE, ®OEERI-ETELETLH LD
EZzbND, 5T, VAT EREIZER p(a) ZfF
72 S HME

Flra7 oA LRbDE LT,
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S22 U@ (0)p(a)da
T (7.13)
Jo, P (@)da

HEANTLHZLEHBERALND,

714, 5 U4 LBREMED S

T F LBIEMMERPV(CPYN H 25N TnD H D
T5E, TOMER UDRPV(C®) THZOND,
Z LT,

V =sup U@ (RPV(C™) (7.14)
(o]

nZny =7 FOMEE RS,

715 UT AT vay - T Ta—FDEA
TuYx s hOHEERRE TIN5 E®IR (TrY
=7 NOWEH], JER, ik ) IIPNE R A T =
v EEBEME D, AN T arvEEZDE TR
DI LT bbb, BRI Z ik EEH 7
HZ L Tu =y NOMENE E D AREME D
HD, NI TNET gy -T T —FThbH,
Thbb, VTN E T gy T TFa—FOEANE
IXHRIE & = {¢py, Py, Pp} DEADZLETHD, ©
DO, REREIBIC LS 70y 27 hOMifE 4%
a7 FOMMETH Y ZOfEIFX (31) THx
b, ZORFTKRDO L DITh B,

T
V =supU@® (Z C~t¢>
®
t=1

1 T A®
= —_— —aXi= C
sgp{ alogE[e t=1 f]}

(7.15)

AT CH72 X D ICEZ2A0 U R 7 U ARAE R 1%
WA ThoT-, TDOZ NG, ZOVOMEIZRK
DEHITHABEICHIRINIRD D Z LN TE D,

V= —%log (iglf{E [e—“ffp i¢nzf{E[...
ekt )

7.16. REDHE L RBLREDERE

TuYxl NEFETTINELOHENL, L THE
LNV ZE R ChREnND Z &b, VT ET
varv-T7a—FEEALEMERE LT, TN
WEEIZIFEWEM Chom T e = My, iR
PRERIE A AN U7 A R OVEET & 22 0 BT A AT E
NROLNDEZEHHD D5,

IHiZ, Yz Z b (BDWIIEE) Ol
BEAPRET D, 7272 L, 7 CTITERRE O I HEIZ D0

(7.16)
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TOF T arPNEENTWVEHEEEICIE. EToRx
WEIKEOHFICHEE L BB INTND Z L5,

7.2, YR GRBRNMEEREEZOBERICET SRR

|
721 YRV EEREOEEE
FOEIT, VAJERE « ORETHD, =
NIEFEZEDOERTHLRESCHEAD Y A7 ~DHE
JEERB LT A—=F—=Th v, fHxr DO4ECHE
ANZHAED LD EEZZLND, U A7 BURAORHER
FEEOMAIC S > Tk, 20U A7 EBEE a OfF
NEEEMEE L THEZLNTWVWADZ ENFHREER-T
Wb, LML, ZE ESFEIHT NI HOVNTIE, F
FPEREDDORETHY ., W OO HFERKRRIEN
TWLEMETH D,
722, BISIEDEE X
WO, T LB E R T S L&
DEBURBORETEETH D, 2T, BEEHEL IR
LEEOERNLHEET 5 2 & BMERERN R FIETH
A9,

B, BEBREL T X LR LEDOTHD E LT
WMTAZELBEZILND,

8. )RV GBI IERED GRS EH

T UHNIRBEED B DHEEOMEFMOIZIED S
DHMEIZKHSRRETH D LS DM, FFlzT ¥
ARARY A7 BERMNKEWEEZ LI DHGITH
LTHNTHD, FIZWL 200k AR B % 5
%L TEL,

8.1 BIEMVRVHRNBEEREDERSH
AfciE7av=7 hOffifaiiiz BfE L TE x
TEEN, T TOMGITEIEEE-72T V& LR
Frxvraza—C?*={CP - CPYDFITH D, iF
MR EEICY A7 GURIME R EZHA L, ZORE
DT CORMERKIKARHN TS, TOMEE LT
SN AMEREOHEN YL T 7y =7 Ol THh
Al
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DHEND DO ThVTILEITHZ D, ZDfFEZ W<
OMBHIFTEI I,

@© Fnf OMEEEA, HTIERAFE O MERE AL, ~>F v
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(2007)72 &)
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@R — ~ 7+ U A OffEF M, N—F7+ VA& L
TIHBMEEDOR— 7 4+ VA LFEKIC, EHOFE
EDOMABBEDLELELTOR—F 7+ VA H A5,
(Miyahara and Tsujii (2011) 72 &)

QM L ORI MR A T F Ak (Zim, =R
(2010) 7= ¥,)

INHD L, OICFETF L0 THEEOFE - K&
ORETHE IZEL 20 TH Y, BEOREHY A
7 &3 (ERM: Enterprise Risk Management) (23T
BELREBNERTZLIDBDEBZZTWND,

8.2. YRV GHBRNIMEEREDZOMDERSEH
RS 2 b —o2DF ¥y vy a7 —C =
{Cy, -, Cry 3l L 72 W GA I, Bl o 24
I D, LA EENRR—F 7+ VA
DFILEDO—HITH 5, HEEFEORINIELAER E
REFEO LS RMEO—HITHA D,

e OBFEOHAMN T E2T2RES U R 7 SURAI
EREZBEALTERTDHILENTED, ZOHA,
86.6 THEALZWNEY R 7 [EHEEE (IRRA) A ZIME
EHRET D,

9. &hHYIC

ARIOEHE TN T—BEETT, 20 WA £
WCHIEZ > T FE o= B bhiiE=ned,
ZFL T, 22T/~ RSVM HEDOEME2E 2 Tz
i, RES N L BNET,

FEHE YL Z OFEOHEEC SN TH & & Mt
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DO H 5 BRI REREBRELO NGO ZRE S
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Analysis of the Adverse Effect on Toshiba’s Firm Value under Accounting
Scandal with respect to the Acquisition of Westinghouse

] el
(SIERERF5)

Hidetaka Nakaoka

Graduate School of Tama University

Summary: Acquisition of Westinghouse by the international consortium led by Toshiba attracted a great deal of global
attention, although Toshiba concluded a secret agreement to give put options to their partners in the deal. As a result,
the execution of the options by a partner gave an additional blow to the already daunted Toshiba, when Toshiba was
said to suffer a huge loss through its nuclear power engineering business after the Fukushima nuclear disaster due to
the Great East Japan Earthquake in 2011, which is said to have eventually triggered off Toshiba accounting scandal. In
this paper, we evaluate the put options Toshiba gave to their partners and estimate how much loss Toshiba suffered
from the consequences of the Fukushima nuclear disaster, in order to take a better view of Toshiba accounting scandal,
through the approach of Real Options, Merton model and the Event Study.
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Soichiro Moridaira
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This paper investigates the option pricing model by Bronzin (1908) and its extensions. His approach is different
from Bachelier (1900) that is the oldest option pricing model and other option pricing models such as Black and
Scholes (1973). He derived the European option pricing model by integrating the survival function (one minus
distribution function) of the underlying asset. We try to extend his basic model in the following three points. The first,
it is possible to obtain the same result based on definite integral, rather than indefinite integral as done by Bronzin.
Secondly, as a result, visualization of the option premium becomes possible because the premium can be represented
by the area under the survival function. Thirdly, we study the way to incorporate the risk preference of the investors
in the option premium. The risk adjustment can be done by moving the survival function up and down. As an
example, Black and Scholes (1973) model can be obtained by sifting the survival probability curve downward by the
risk premium. It corresponds to a change of the drift term from the expected return to the risk free rate.
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10 TNETOFEMT, AT T4V T &2 T HRA T T3
MiikgRIc RN D Z L1k, BEFEDO Y R 7 BEEHER &R
HOTIER, ITEAE TOIRT S =G PES i =5 2 C
WOHMBTHD, ZOEAE, THEOEICL > THRI T
4 VT 4 DEL L, R E SICYIWES oA O A EIC
HETLINLTHD, HETH, BEFITEAKE LTH
FHED IO EE > TV BICTER Y,

11 E612g(e) e T _EWEE LT, M-
g'(0) =+ Th s, g(s) 2Dk > RHeRHEDIE L &

UTIF T g & RkIg
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fesg, SOX) 1LY A2 B (1) OAEGHETH S,
#(2.32) 1251 5 U 22 #H1E g(0)=0, g(1) =0T
% L5 BTN g(s) 12 L5 TIFbRD 1,

Bl ZIE, 20X D efthami- s LT,

g(SP(x)):(SP(x)fm (2.33)
BEZTHED, ZoTpIR) ASRBETHS, b
Lpo=1a0i3) 27 TRV L2EW®T D,
JFEPE MR DRI 72 5 BE X 1T %2 =k
T20T0<p<l ThHDEOITAEFHEEZ LIy T

D2 LIk TRBEREL ) A T LI T A5
JERET L LICEV YV RIFREERS RS, A
PEMAEDS 7" 7 A DETE T 2D X 95 e GEEOSL S
WZip>1&5%

DX mERE THAI NP — K (PH: Proportional
Hazards) Z5#) & k.52, oF v, =295 LimEkid,
fE R EDRER) 72 B E FZROHATE N AT L > TRW(E
W ZENPEZDHERLED(EDNCHRELA5 & LT
WhH, ZEEREIELLEMERETHS,

Bl 21, K(2.22) TR E NIRRT DOGAIT PH A
a5 . S(X)=exp{-Ax} ThHDT, F
BHEEFMEBZ RO A7 F{ESGEOF T 9
(R4 Ak 1,

CO:JSSg(sﬁs:J;e*”mﬁh

=2 (HP)K (2.34)

=EJ[X;]Pr(X? >K)

L%, o EQ[X]= p Ay =2 i )

OWER v v a7 n—%m L, X QR DR
WA P Con k70 20 () ORESAIHE
S WA S A T,

4.2 Wang () ZE#

H(2.33) D LI — A G D82 ) D [ A
Z#E LT, Wang(2000)i, X(2.32)D ¢ 5 —>DE;H]
72556 OMERNE OB G IEZ R Lic, TR, KD
X(2.35) T/ 9 Wang Z£HL T 5 13,

DYA DIRBRIRIEICHOWT, L0 RHIZREHR)Y Wang,
Young and Panjer(1997) C{ThHiL T\ 5,

12 Y — R (PH)E L O FFMAEIZ DV Tik Wang(1995) % 2
Boz &,

13 Wang ZHDOFEMIZ OV Tld Wang(2000)%, U 7 L4~
g VTRIT BISRBIC OV TR #E(2015) 2 2, (B LA
JB2(2015) TIE(2.35) I B W TS TR < A A BBk
F(X) ZHvTns, E7-0HE2015) CTlxA(2.35)0 il &
X THWE LY A7 G OFEEREE RO ATV a AIE
EHELTWA Z LICHEE,
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SO(X)=N(N(S"(x))+a)  (239)

= 2Ty N() IHEEES A O HBIE. N 7)1
ZFTOWEK. alZV A7 FLITLATHD, bLa=0
THIUE, W5 XIZH LTH S (X)=S7(X) ¢
DY 2 REETDRRN, X>(<)0 THEEA.
a>(<)0N D 27 EREROFEFICE D U X7 ik
EEWT 5,

72720, 29 Lk, Eoklc LT X7 iR
BRI, TOHEHBNREMEEHENES THD
EWOHIENH DL DD, FDIEHRICH D RFEHHD
BTV E WO RIBEREH D Z LIIEH 70,

5. Black and Scholes &7 JL(1973)D#EH

BEFREDF SRV E NS BRTOF T v a Al
B iiE 7 /L%, Black and Scholes(1973)12 & - T#J%
T 541, Harrison and Kreps(1979)12 & » TZ D41
B DBFIRBZ F IR BT/ o T2,

AP AT AR DL E ORI TR T 5 2 L ic k
STHT v a Uik E R D G5B, €5 LiExH
ERKERDEHITEZ D, L, JREFEMES O
i, L72W o THEMFHESREZ U A7 Pt CER
L., AFBEEORESZEHE T 5 Z L 1T &> TBlackand
Scholes ET7 VA RKDDH Z LM TE D, LLFZD R
MOHZ EIZL LI,

5.1 Black and Scholes (1973) €T /ILDEH BEE

Stepl: JREEOHESIRRE . 8177 U EEOME
JEUE PE MRS 23 % BE B0 A (26 5 IR ORK 72 e SR F2
»TRET 5,

% = pdt + odW,

t

T DT RIS R A . o RIS R O R
74 VT 4 &t AW 135 7 4 Sl TH Y |
AP s VAt OERSAICHE S,

Step2: U R N KR RERIBRBICE R
KRI)DLEUOWIFFNAER p &V A7 7Y — L—

M CESHA, FEEMEICRET D U 27 PR
WA E XD,

(2.36)

% = r.dt + odW,

t
Step3: U R I HFICEIT B AT Ss(s) & #<
URAZHSIHERO G & T kiR T O FE PFEAME
Sg MEFEDMES kW K& 75V R PALALFIER
EROD, 20702l £3TRQINICHER D Z1X

EZ LRy TS ROMRESD,

(2.37)

YT IF T g v bk
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S, =S exp{(r —U—Z)T +0ﬁ€T} (2.38)

ZIT, &R e, RERAED 1 ORI
(CHED MR E I TH D, K (2.38)0 b AFBIEUE
SJ(s)=Pre(S; >s)=Pre(InS; >Ins)

= PrQ(InSO +(r —GTZ)T +aﬁeT > Ins)

(2.39)
=PrQ(¢9T (In(s/S) )/0'\/_)
:1_N(_d2): N(dz)

L%, 22T, N(o) ITEHEES GO SMEETH

D, B, IZUTO LD ’H@Eé%’bé
d,(5)=(In(Sy/8)+ (1 =5)T) /0T (240)

b, _®TQM)iWW‘S%ﬁﬁﬁ%KT S

%% &, N(d,) 1 Blackand Scholes 2o 4730 45 2 B

N (d,) iz L< %2 %,

Stepd: U R HSIHRAETFRIE ) b 2 — LAk &k
»5

a— L F TV g UKL, U R 7 AR B W T,
F T a T @ﬁ;ﬁﬁﬂ‘f/a /«4’ FT7 %k, U A
77 ) —THEMEICEIVFI< ZEITXoTRDDZ
LNTE D,

C, = exp(—rFT)fmsgg (s)ds

p(rTI N (d,(s))ds

_@tm* FEArC u—N(dz)ﬁxodvEds&%

v WS A QRADICHE T T 5 &L ROKIRDG
5%,

(2.41)

I:N (d,(s))ds

_ » = ON (dz(s))
=N(d,(s))s| —IK s—— 4

=limN (d,(s))s—N(d,(K))K

X—»00

S

d
(5,
(2.42)
ZORQRA2) DB DDA 1 L, {(2.40)25
limd, =—0 #t>TN(-0)=0L7%5, Lr~Dil

KIS 0L 0 RNV NGO AHDE 1 EHIIMBETYE

2%, Jﬁ(242)@ELﬂ%3Iﬁi B ek A2 10w

waN
s

L7k olz, RRILERFEDLETH D03,
» ON(d,
(4())ds——exp(r T)S,N(d,) (243)

0S
&2%3“_ EMTE D, 2D DOFEREH(2.42)IT/RA L,
BAEMM 5] & R4 (X (2.41) % v 5 & . Black and
Scholes DI —m 7 v a— A7 v a K
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Co = exp(—rFT)J: N (d,(s))ds

=e " (=N (d,)K +e*"S$;N(d,))
AL ZLENTED,

(2.44)

5.2 Black and Scholes X MDAt

Black and Scholes & AfFREE D ER /7 & L TR
HTENTEL, K 8ITRT LI, T Ad T
a ik, AT TOEREE L TAfETE 5,

X 8 DOEMMNHX(.37)D U AT LAY 72 FE FED e
FiRfRIC b & O AfFMERE(2.39) %, £ D T OHEE
73R(2.44) D Black and Scholes 2 L 22—/ A7 > =
Mk E R LTV D 1)

1.00

RATav

BSAT Ay

- - -REFRE

RO ETRE

AN MU E MO NN M QUNAN MO AE MAN AN MAN SN NAN AN DY
DR2BE50RLCRR8LIARIEINRBRITRIBRE2ILEZRR3Y
SESSSZRRALARRRSRNANFSTIISLISLARGREE

R AT

8 AEfFmMRMB FromMEEs L To Black and
Scholes =t — L4 7" g ik,

W SRR R RN R SRS ERRER O &I
e

6. EbHYIC

AR O R ER D L LTAT > a Uik %
RKHODHZENTELDZ & A B2 L72 Bronzin(1908)
DA TV a AUEET NV OMEZREF LT BT, %@
PRaRZ AT, WheRIE, 1) AEFERIEK O TE] #5T
R Z ENAHEICE D Z &2 M Lz BT, 2)
%®:&ﬁﬁfvayﬁ%®fﬂEMJ%ﬂ%K?é
ZEERLIE, 2O LEEHERICKY, A7 a ik
WCHBE 52537 A—42 flziE, BIEOFE FEAM
R T T 4 VT 1. BRI A @RI A s 5
Z LR AT g AMER EDRRICET DR
AR TOEBOZILIZL > TRETE DL Z L AR
Lz, Flo, HEENERGAETDHEZDIT— LA
7 a Ak % Bachelier (1900) & 34 722 il 23 AR )
HHFE LT, EFEROER S & LTk,

S HIZ Bronzin(1908) TiX&Z I T\ o7z, Y
A7 [AIRERE 2 BV AT 7 iE A . REREGRIC BT B Hpl
N — RZEHE & Wang ZE#a % VTRt L7z, 72, Bl

BIFHE

14 ZOBPEDa— N F 7 a KT Boness(1964)(FH4 4

UTIF T g & RkIg
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K7 7 A F o ATHEAEN 2T U RT 4 7 Ok E )5
HETHDU R RSIHERREO L L ¢, Black and
Scholes(1973)€ 7 /v & L7 D ERE &2 KD H Z &
Lo THEDIENnTEDL I LERLT
%< OHERSAA T, EFBEEERS ICERTE,
T OEFED BB Z I U LTRDD 2 &
MWTED, 9 LIEEHRT, 22V A7 LZOMSE
DRI S VT IF T g UHFRIZBWTZ 9 L
T MRS R TE T30 LD E L L T b & b
2,
BUETER

Al EFBBOEESELTOa—LA TV aYy
DEFRA4A 7 : K(6)DEH

EQ[Cr |=ES | Max[§; -
= [ Max[s—K,0[dF2 (s)
= [ (s-K)(s)ds

~[ (s—K)dsg (s)

Z I CIREOXROEHIIROBEFREFIHT L Z &1
LoTHELND,

(2.45)

fsQ(S) _ dFy? (S) _ d (1_83(5)) _ ~dsg (S) (2.46)
ds ds ds
iz, KQRA)DOERZOITIZE N Tu=s—K |

dv=dSg(s)e
EZ[C, |
=—ﬁMv=4Nﬁ+j:mv
—(s—J()SS(sﬂ:-+j:S§(syB
(o K)S2 (o) +
(K=K)SZ(K)+[ 3 (s)ds

:0+0+I:S§(sws:j:sf(sﬁs
L0 ARUZBITH(2.6)2 155,

EE, Moo EENT S &

(2.47)

A2. Black and Scholes E7JLEH DM : (2.43)
D2 D2OBEHAHE

dy=d, — 0T ., ()= (In(S,/5) + (1. - % )T) [oT
THO ., n(e) PEEERSHOBERBTHL Z LI
TS L RO ERBEND,
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—I sn ——1ds

—J.:#n(dl(s)—a\/f)ds =
[ == exp{—%(d12—2d10ﬁ+azT)}ds
—exp{InS, + rFT}.[:J L © _In s}ds

270
(2.48)
Ins & FIZK > InK ., do =1/sds

= sdw=ds=e“dw=ds TH v, H(2.48)ix

—d
el

ZZTC, o=

=5 LnK x/27rla Xp{_dfz(W) B ZU}ewdw
=-S5, '[d " exp{ }dz (2.49)
= -8,""N (d,(K))

L%, BHHWIEH(2.48)D 2 1TH ORUTHB W T

w=Ins L& &,
8 n(w)dw (2.50)

2155, ZOR(250)1X, EHSAMITEET 2 RAEEAEE
%% (partial moment generating function) T& Y . Winkler,
Roodman, and Britney(1972), & %\ i Rubinstein(1976)

DECAHRIC TR ENT L 912 W ~ N(u+0°T,o°T)
& LRI,
—exp{u+o®/2}Pr(w > InK)
ERTZLNTE D, ZOXOEKEIIIT
exp{,u-i-az/Z}
=exp{InS +(r —”T)T+“ T}:erFTS0
LR | BRI

Pr(w'>In K) =1-N(-d,)=N(d,)
ERBDZEERTIENTED, TNHDOERE F
L EX(243) %155
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