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!(@ 

~ 

*± {tl-
Ft J! 7t 

~ 

~-=-- , FJIJ 0 

.W#~~~~~.*k-.*••~.~,~~~~~#aM~.~~Ma 
~~~~~#~A.'.W~.~~••~#.M~A~A~~~.~~*MLA' 
••#.~~~a~.*~ft *.'~~~~~A-. ff~.WL o~~~~ 
.~A.~~~.w,~~a#~~•• «~.*~*~~b'~A••*~~~ 
~a~~~~•• o~.@~*M••~ '8~~%.~±~*M••k~~.~•..ff-..Waa~~.o~~~••~~*.~.*#~*~k'.*~~~ 
~A~~.~W#(~1).#'~@A+-••~~~a.44~••~~~a, 
~:it,fJf {dl} 10.7 ~I:.j(. 0 A +-=-. ~ ~:it 16 ~tj(. , ffi jt}] ~@1. ~JJl.Jt •• ~f-t-. ~. 69 
~ko 

~~~~~~·t~~••aM.ff'.~.&~~~~·.~.A~.o.~ 
~;fJL~-.1ir)!th9~i:9 ' #4~;t~jIJ$}] El (maturity date) at;t1f~1irjfM;.J1! 0 -Ai..ltii.t. 
~ ~1. ~~ 5t-~~ .@.' fli ~ (zero-coupon bond ~ pure discount bond) ~.t ~ f. ~ (coupon 

bo~)·#.~#~*~~;t$}]~#.~*~~£~~.'.A£.~~'~*$}]~~ 
~1tof1.@.,jJHii-&~.t1t~ 0 .,ftft~#.,fT~~ i &11f;'i*69-jJ~.:.t..-, ~1H~W 
:t ~ -t ~ ~tJj:qt tR,fT of'Lt & ~ 6H'f. t.t:t[ ~ 1. ~ 69 111 ~~ * • of1 • 3L~.. fa) ~ fa ' .f#!. 
5];$-IDL1.~«1~&.~{~;i*.~of'J ~b' l!JJ1:tof'J.i~~69i;k- a#ft~h9 111~f3 

~~+71'-h9 .0 
0 

.tt If ~Ifl ~ fli ~ 71'- AA ' 1r- #,{l ~ J!i. ;t~ JL # Little ~ Rhodes FIf. ~ r r ~ 1ij 1ft J ­

t(Understanding Wall Street) (~2' 121-145fr) , ~*.:ti.lt~a9~~&1.~ 
a~~of'J ~~ h9;t111Jl:1~' 4f;~~~""i~~~~1~P~~1.~1111~h9~b·' ~jl!J 

*~~.~±~~~'mff~nB~*~.~~~5~~~~o 
~.*~~'mff~nB~*~*~~~5ff~~~o 
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~ ;t~ 1f"l fFHt V(t) 1-\:.!. * ra, t * ~ f.!!J aq 1JHR. ' lip ~ fir ~ a!J 1fUIi. ' .:It 4'- r(t) 1-\:.!. at 
ra, t *aq~J!tritf!PJfJJ::f"J~ (risk free spot interest rate) '*- Hull (*- 3 ) aq;tJ, , IlP~ 
~.t11r~aqljtiii~' K(t) 1-\:.!.atfb' I a!J1t,tJ.·,tt'>1i: ' I!ltt't t=Tat V(T)=Z ' Z ~.fUIJ 
El aq!.@, 1t ,tt'>1i: ~ i1i ' ~1rH:,t *'t I<T nt aHIr ~ 11: iii. V(t) , ~ ~ It i§ #- it J. it 4ft ' ~ fI 
11 ;1;t ~ Of ~i ij'J lit Ii!1flr ~ it~~ ~;L~t 0 

fF{ it~1f"l# ~ -;fHft ,tJ.. $ bq fir ~ , #-* fb, dt (lip mt £ I+dt ) aq 'i Jt 11: fli. ~ 1t.1!p 

dV • dt 
dt 

#-tt*M~~*,Ijt~a!J~$~~~~t)~**,~t)Of.it~~.~.t•• ,. 
~ft!'~.#~~~~JfJJ#~a!J~~'~.~*M.Jt••~i1i~.~ 

(~~ +K(t))· dl 

ti.4}::t'J (arbitrage) aq ,~~ iF! itT' f!p ~'*ti ~ Iii] M~H1k,* ~ t if~ J.f] .£ 11: J t fir ~Jl 
lIt~J!t~aq ::t'J irll ' JI'J t!:.*flr ~.1j: * fl.' a!J1~ {Ii. ~ 1t~tJi!'@'~~J!t~if'Lt~1t r(t) • V{t) 

;fa~ , ~t r{t) 1-\:..~.;t1tbH'Lt ' #:f1J.~*re' t aq,t:h (force of interest) , ..ti!Ji 
*- Of !.A • 71'-7,r :fI:A. -:ko: T : 

(1) 

-:ko: *- K (t) ~~. if1 ,tJ.. UHt ' Wf...t i! a!J ~F Iii] 1f 'J± l' • ~ 7,r :fI t( (nonhomogeneous ordinary 

differential equation) , Of,fl- f* ~ .fUn El il1 * fb' t aq 1~ fli. ~ 

T T / TV(t) =e- / I r(l)dl , (z+ It K{s)e s r(I)dl ds) (2) 

~*-£$M;t1t~oo;tJfJJM*,~~-.aq.~~t(;t1t'~1f"lM3~£-.aq*M 

~1t ' IIp K(t) ~. tJ:.r. ,K, 1-\:.!. Ii * bq .tJ.. $11 {Ii. ' iF! tt~1t n * JfJJ aq at fbH'6~ {till::1 
'~1f"lOf::t'JJ.f]O(xHL.ek:g(l)A~(3)t(~T (~tO(x)=l ' 'tx=O; 'tx~~'t;ftt 
nt,o~tUIi.~~) : 

dV n
(di + 2: Ki{t) 6(/-t»=r(t) • V{t) (3) 

1=1 

Tn!T
V{t)=e- / I r(l)dl {Z+~. jTK(s)H<t-s)e (r(tldl ds) (4)

L..J I I I 
1=1 
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o'tx<o 
H(x)= { 1 'tx2:0 

.f\fl"Pftf r~",,6(s)ds=H(x) , *1fi5}tr.rHJ.ar1!fH'(x)=6(x) 0 

(-)IliI~~U*.~ 

't ~'J if. ~ I!l Jt ftt '* ' .f\ {f"l ar 4'- r(t) =r0 3E ~~ ft. (4) ~ 1!f jlj 1* ~ #- jlJ J!JJ a iit '* r,,1 t 6g f~ 
ftt~ 

V(t)=e - (T-tlro(z+ .;... JTK.(s)H(t-s)e(T-s)rods) (5)L- t I , 
i=1 

Jt. t (5) ~ ar ;ft~ (2) ~ 6g $'" ' f!p 4'- n ~iO:~ ftl '* ' (2) ~(5) ~;jf l~ J5] ag ~t '*' ' l' 11'16g it 
1f. il*i;fI ~~ #- ~ ~ ~ t It it 0 

(::)~tI~IJ*.~ 

J:. i{ tt ret) ~ Jt ftt 6g 'Wi It 't '* IhH·j! ~ji at r!;) 1i~ ~ 3:. ' f~ k ~ -k '* J!JJ 4t if ~ t1i1 ~ , jI'l 
iHt~i f*~ft~ag~~.il.t'El}j~;f--8--' ~f*~fJ~~~'J ~&..~foJag~fh'~.tIt 
.f\{f"l.,il.; JJht t. tt 00 Jt ~1 ret) 6g ~iIt' t1i1 ~H ~'J if. ~ I'll~ il*i;fI 6g -M:·tt ~ , (ar *­
::t' Tilley (*- 4 ) #- ~ ~ J. '* -t- (Society of Actuaries, SOA) 6g V-380 i*;fI t ttJt.i. 
"! - At f~ t¥ 51 6g lt it) , J'j( r .f\ 11" ~ 1 (f ~M!ii- ag ~ I!l ' ~~ ~~ if! r1-\;.!. r(t) 0 

tt~J!JJflif.t1i1~'.f\{f"l::t'••~il*iUM~ ag1fi5}~U~!.~~r: 

dr=w(r,OdX+ p,(r,t)dt, dX- N(O,dt) (6) 

Jt. t X(t) 1-\;.!. Gauss-Wiener ;fI' J:. ~ ifF;f1t ~ 1t8 .~.f,& 71...... 7f;fI ~ (stochastic 
differential equation, SDE) , .tit il*i;fI !ii-1:titJt dX ag ~ 1(...it ~ dt ' t1i1;1tjj i: ftt ~ ° ' Jt. t 
w(r,!) &p,(r,t) 71...... ~,J 1-\;. !.~IJ if. il*i;fI r(t) t ojf r", 69.:t.t a f§. it (diffusion coefficient) & 1:t ;f$18: 
it (drift coefficient) J:. i{ ag I'll.#t l~ 1! ~ Vasicek ( *- 5 ) , Cox, Ingersoll ~ Ross0 

( J'j( r M;flt ~ CIR) (*- 6) , Hull ~ White (*- 7 ) Mit ll: I'll~l~ 1! ag - At!. ,:r. 
i( , ~~#-4tltitJt.1tJA.il*i;fI&l~1! ~Jd~fi ~{f"l~~~I] if! Black & Scholes ( *- 8 ) ag0 

lt f~ l~ 1! ( J'A r M;fit ~ B-S l~1!), J. fl ~ ag if ;l f~ ftt ' .f\ 11" .,il.; ~JBi tJiJ .tit Jf. it£ #­
;ji~k;jf~if.6g~i-OC(efficient market hypothesis) '~U:!.JJLag~tta~r: 

·il*i~ag••£~&"*#-~4agif;lmfi' A~.*agifao 

• -;P~ttifl1{.ag~ft.1i~if!P&..* a 

;tfl ~f~ fi V ar;ft~ 1'] if. r ~at ra, t 6g J1 it ' .f\{f"l 1'1 if! ;f- J5] jlJ J!JJ at Ih' TI ~ T2 6g 
1l ~ VI ~ V2 .it jlJ ~ Hi' (hedge) ag ,¥.t *- ' ::t'. 1l i! (long) !ii-1:t VI J5] at t ll: (short) l> = 

a ~I I ~ ~2 !ii-1:t 6g V2 ' ~ &.. foJ ;fffd'F: ~~ ( f!p::t';.t. t ll: - !ii-1:t VI J5] at Jl if! l> !ii-1:t ag V2 

) 'Jt '* t~ ~A -8-- ag if ;l f~ ftt ~ 
n -VI-l> V2 

(7) 

1'1 if! n ag !ii-1:t at 1h1 ~ ft. & 1t6 {Jg ,¥.t *-#- r ~ t (Jg r1 it VCr ,t) , ar ~i-

a VI aVII. . a V 1 a2V
d n =--dt+--dr+- wZ-::---;r- dt+--afdr+2 w2~ dt) (8)atar 2 

141 



~A.6'.®~tdnt••• at]~ItA*,~*~.ft•••at]&~A*,~«t 
t'a.4.*.~.~at].~,~.~*~at]&~A*·**~~#4at].t,~ 
ffl~~at].A*~t.~&&~at]«~~.,~~tif*~ 

dn =rndt (9) 

i'l JfJ (7) &.. (8) ~~ A. (9) ~ , li.;t; ~ il ~Jf;{ VI ~ V2 at] JiJ It tif 1-i­

( a VI .l 2 a 2VI _ V)/ a VI _( a Vz .l 2 a 2V2 _ V:)/ a V2 
at +2 W---arz- r 1 ar - at +2 w---arz- r 2 ar 

I!J ~il~.R A VI ~ ffg JiJ it ' tif 4'- V AJJIU:t T ~ ag :;5";fI. ~ , ~ t a(r,t) ~ TI &.. T2 •Vz 
fi&l ' ;iF~ V &fi&lffgifuit 0 

a V 1 2 a 2V. a V _
(---at+z Wf:Ji2- rV)/a-,-a(r,t) (Ill 

AitJ.:;5"{t, 4'-a(r,()=w(r,t) • >.(r,t)-Il(r,() '~4#-1~l-t~· .#J~.ii!Ut*-tif~I1' ~.t. 

ft ~~ 11' at] :;5" ;fI. ~ tif #- T ~ *;f;" : 
a V 1 a 2V a V 

---at+Z w2f:Ji2+( Il->'W)a-,-rV=O (I2) 

~~ at] il rf.. ii ft,] V(r, T) =Z ' Z ft,] Jt.1t ~ ffg ili1 ii A. 3t tlj ag 11' ii 0 

.~. $ ft ~;t{l' ag :;5";fI. ~ tif #- T *;f;" : 
a V 1 a 2V a V 

---at+Z w2f:Ji2 +( Il->'W )a-,-rV+K(r,O=O all 
~;til rf..iift,] VCr, T)=Z ' mJ It#- .~·$1t~ mJ 1: ' "*11 *- K(r,t) A i4!t 1ft~1tffHoJ.~· ifutt. ' 
V(r,t) 4JJft-tt V(r,t;)=V(r,tt)+Kc 0 ~.ilf1Tit~ ag i'l ¥ 1lt.;f1. ~ tif *~ 

w(r,t)=.r;:;Wr- {J(t) «4) 

ll(r.t)=(-'1(t)r+1/(t)+>.(r,t)~ o(t)r-{J(t) ) as 
~ to' {J , '1 ' 1/ ~ >. 'ir ft,] * Ih, t ag ifu It ' >.;iF;f~ ft,] & ~ at] rfl ~ ag 1l' ii (market price of 
risk) , if~!fJ at] it ~ JL #- Wilmott et al. (~9) 0 

•••A.Ilt.~¥at].t'~8~W~.tif*~ 
V(r,t)=Z • eA(r;T)-rB(I;T) 

, ~ t A(t;T) ffi!. B(r;T) ;~Jt. 

a A =1/(t)B+.l/3(OB2 (16)
at 2 

a B 1 ' 
---at='1(t)B+ a«()B2-1 un z 

I!l •• V(r,T)=Z ag ilrf..ii f!.f-1t- ' .;l: ;;U>¥.i Jt. A(T;T)=O, B(T;T)=O 0 

ft,]M~~~at]~.4'4~.t~it'irft,]~it*'~.tif*~ 

(18) 

09) 
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1!f;Fk-*fIJ ~ 46 ~ 85.f 12 f3 

Jt.<F 

b,a= ± 1+4 12+20 

o 


tPl=~ 12+20 , tPZ= 'T/+ 
ac:/2 

;fIJ if'. af] -t~ ~ It fir 4 Jt ft J:..16 ~ -t- n'- "i" -l- af] Jl!!.1iL ' f!! &t *l ;fll if'. ~ af] ~*_It ;JJ:. z: 
1,~~~af]ff.~~.T.~4•• '~if'.af]*MM.~4#~M4.~* #~ 
t: -l- BlJ r.",!l! , ~~*11 6~ M- *if ,tt *- {.t {i 'f ili\ ~' :ft$. B~ it ~ , l'x""f n'- ~I] ~*-lt ~ fii] ;f1 if'. B~ 

#- 1t.i.4 af] ;t ft -t~-t»t ~ , i! - ~ : 

H Vasicek t1~ 

vasicek B~ ;fll if'. -t~ ~ <F ' fFHt (14) J:t (15) A'. <F 0 =0 ' i~ tt If $!. at FEt, ~M 0 Vasicek :#- 1977 
1'-~ Jt <F *191j 6~ ;fl] if'. JtJJ (I., .~t *_ (term structure of interest rates) ~ 

dr=0(1-r)dt+pdX, 0>0 (0) 

JI:A»t ~ 11 :A:-. dJ Merton ( 1- 10 ) t-t l:l: 1} *if tzp ~Jl ;fl] if'. ' ;flJ * Merton f'1f:R l:l: 6~ t~ ~ 'f *-~ 

dr=odt+pdX 

'flJt~ l!:-1iL~$ BlJ Ajl Mill? ' Vasicek;fft,t JI::.$JH~:t! ~ifi.~ Ornstein-Uhlenbeck il!!l.l ' ##i. 
~~ Iii. &t*l;i #- (elastic random walk) , 't: tt - ~ af] Gauss-Wiener i§ :fH.% Jt ' Jr. i§:f.l 
~. FEt, af] 1iL:f$ ~ o(1-r) 'Jr.1t mit -kJtJJ B~ ;fl] if'. l':i< it if'. oJai6:.:#-~ f~ 1 ' oft F,,' af] ~ 4 tt~ pZ 

, it-fl. (l.H'] :.fi:#- 1 Pit i6:. .£. JJlA~ it it. l? ' ,1i1il JI] - jj~ af] ~illH'j if'. tt 1~ 0 

(.::) CIR tl~ 

Jr. t~ ~ tzp (f.. (]4) J:t 05) 'A <F {3 =0 ' i8: tt ~&' $!. * (I., ~M 0 Cox, Ingersoll J:t Ross f......:#­
1981 -f. Jt <F *" ~ 11" tt ~t m(logarithmic utility) iSh tt f'1f ;fft If.-fl J'] B~ ;fl] :.fi JtJJ (I., ,tt *_ ~ 

dr=0(1-r)dt+p.["""; dX (21) 

Jt.<F~:.fi~~at,*~af]~l?&t~~~'J:..'Aaf]*-~'A'f~-~It~,tM4#.~ • 
• 1}~ftA'.~""f: 

~ p2rP +[01-(0+>.),JP,+P -rP=0 (22)rr r 

Dothan (1-11 ) *" ~;flj mprdX }fx.1\p[2dX ' ltll~*" ~1iL:f$ ,*1}*if~,~,i. 4J..t 'f llt 
l!!J i. 4 6~ it i~ , Black J..t Scholes ( 1- 8 ) 6~ ~ 1"T Ajl t?}J il l? (Geometric Brownian Motion, 

GBM) dJ Marsh J..t Rosenfeld ( 1- 12 ) :R l:l: n'- *if;f1 :.fi f~ ~ , t~ ~ ~""f : 

dr=ordt+prdX 

Brennan J..t Schwartz ( t- 13 ) J1'J;f~ m""f 11J;fl] :.fi t»t ~ : 

dr=o(Hr)dt+ prdX 

fftlf. 'f~~lt 46~tt f~1t Ji:' <F GBM 'flJt1& B-S t~~ BlJ#191j , tzPl\x.'Y=O ' r1ii Dothan 

t)t ~ 'f lJt 1& GBM ,j)t 1:! af] # 111J ' tzp l\x.o=O ' J:..i! 6~ GBM • B-S ,j)t 1:! ~ij' *;flJ,~, 6~ ~ 4 tt 
!. 1& 't * ;fl] if'. -if'-~ 6~ ~ tt 0 
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~ 

~ 

8H&Wm~ 


Hull .J4 White t.; AA Vasicek .J4 CIR :f~:t! ' *- if;:-k\1 


dr=o("f-r)dt+prfldX 

"f ~\1 V asicek :f~:t! <f ,8 =0 ' .1i1,(i CIR :f~ :t! <f ,8 = ~ , -kl1 *-*J.t, JW 1J0 -1-".J4 at rEI' iJ!J :to /UHi • 
f!p JW 1J0 1ft. ;f~ 'll 9 (t) , 3t114'- 0 .J4 p !\ at fh1 69 ~.. ' ...t A "f :g; !\ 

dr=[9(t)+0(t)("f-r)]dt+ p(t)rfldX 

"1;,8=0, o(t)=Olltp(t)!\itftliat!\HolltLee (-1-14) fJfJJtl:l::69:f~:t!' #;fA-!\1.-J/t~. 

:t! (whole-yield model) , .i.. ~!\ 51'":fJf:it Jt)J ~'j ~ ~;fI (forward-rate process) , *- if;:-kP T : 

dr=9(t)dt+pdx ClS 

3 

dr=prT dX 

)j-- ;fJf~'] :fl ~ 1't. (variable-rate, VR) Q!:I ~'iC ~ , ;fo ~ 69:f~ :t! "f -1-*Constantinides llt Ingersoll 

( t 16 ) *J.t, jl(tlJo t*;fJi, it.} ft ~ it 1I:f~:t! Cox (-1- 17) , Cox llt Ross (-1- 18 ) ~:l:0 

6i] ;f~ :t! -kl1 T : 

dr=ordt+ prfldX 

;fA-!\ @ it ~ ~"·ti (Constant Elasticity of Variance, CEV) ;f~:t! ' CEV ;f~:t!.J4 Dothan. 

:t! ' Brennan-SchwartZ:f~:t! llt CIR-VR :f~:t!:tf :f~Hx it.} rm if 0 

~*1;-...ti!fJfit~it.}:f~:t!, "f1RChan (-1-19) a!J7t~-kl1T: (f!r~'j}f] dr*-~#. 

:f~Ait~ ) 

dr=o("f+r)dt+prfldX, dX - N(O,dt) 

f~ 1.!.! *M "I 0 {3 

Merton 1973 0 0 

Vasicek 1977 0 

C1R-SR 1981 1/2 

Dothan 1978 0 0 1 

GBM 1983 0 1 

Brenna-Schwartz 1980 1 

CIR-VR 1980 0 0 3/2 

CEV 1976 0 

4\.1P'l:f~.:t£t Vasicek llt CIR :f~ 12 69 &t~~'J !f:f~:t! ' ~it ..ftit ~0=0.3 ' 1tit~'J !f'Y: 

0.07 ' ~f!J-1-"p=O.OOI ';~IJ-f:*r,,'!\ dt= 3~5 =0.00278 ' 1-t.:!J.'X E !\JtJ:~1ft.6i].iQIJ 
1.,1; , of!] "*td'J ~!\ r(0)=6% ' 4\.11" ~f -It 3 if-- 1,080 f~ titiQ·J 1.,1; :f~.tJk 100 1~ fit.#'t ~'j ~;fI 3Ut 
#- fIl 1 llt 2 ' 3t ~f fit. #'t it~ ~;fI (random walk) ~t fIl #- fIl -=- <f J.'X ~t f~ ~'J !f ~ fMt 1fj , ~r 

#- Vasicek :f~:t! <f ljst 0=0 ' p =0.0192 ' ,8=0 mfIl"f ~\1 ~'j ~ ;fIri! at M6i] ~ 1't. 'ft 1fj , :f~0 

12 1tJ'"~'J!\ : 
dr=0.3(0.007 -r)dt+O.OOldX 

dr=0.3(0.007-r)dt+0.00l~-;-dX 
dr=O.OOldX 
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~ ~~{ V asicek ~ CIR i~ ~*I¥!. ~ it~ i~ ~ $v :f.t;t , rfTJ CIR i~ ~ <f i'P¥-~ >fjUt-J ~ fh 5l~ 

Vasicek i~ ~ $v Ij. , *At # 6!] H-W i~ ~ ~Hk· ;#-~It~ Ita!] ~;t , ;#- Ji:.;f: 1M.:i~ A 1t 
~ , ;#- *- *- t' l~ a!] bJf 1t <f ~*Uf JtA. ~ :fk 4ft a!]:fll if'- I¥!. ~~ >f¥. 0 

.#"~;ta!]~~.'Ufm••~~.A*~••a!]~.'";#-~;f:I~~. 
II m a~ i'l if'-I¥!. ~:l~ A ' ~ 11'1 Uf iHfl ifn~ i~ JiHl\' ~Jf .if{.1lf i1i l>A m 0 

*- sp 11- ~:H~: foUIl;if~ if'- ( fir 4f. ) ;ij" ruJ a!] ~ ~Hd: i!Ii,,'1 ' ~A~ fir .»1)f (bond futures) , 

fir .j}!{f:ffi (bond option) , ;if'l if'- ~A~ (interest rate swap) , i~ if'-.i.f!t (interest rate cap) , 

i1 if'- T f!t (interest rate floor) , i'l if'- &! ra1 (interest rate collar) 1f ' it~ iit 1. ,t! i!l'i £ a!] Jt 
ft ;fa i IJ if'-:l~ 1!.! ;ij" ~m6!] ~j 1~ 0 

(-}fI~MR (bond futures) 

»1 )f ~ - ;ft ~ i1!-1t a!] it JtJJ ~ ~9 (forward contract) , 'R ~;fa t ~ M ;t1l. *- *- ~t .it El 

»1 "x $ - #" ;t ft ;U\- 'R A ( ~ t l:I:: ) $ - 4t ;tIt-:f: a9 ~ a9 i!Ii £ (underlying assets) , "*11 *­
Ji:. - i!l'i £ ~1t. ' J1HJi. $v fir 4f. JtJJ)f , h ;~Ui:. - i!l'i £ $v 7Hl. ' J1HJi. $v 7Hl. »1)f (currency 
futures) , '!In *" JI:. - i!Ii £ $v 1{ ,{ £ ' j!IJ >fJi. $v 1{ ,{ ,,'1 $Jj)f , - -At j!IJ i! >fJi. $v i!l'i £ nn Jt 
(commidty futures) it.»1)f ~;ij" AAJi.$v i1 if'- »1)f (interest rate futures) , ffil $v fir.0 

69 it i~;fa i'l !f.;ij" ~j 0 Jt. t' i~ if'-»1)f 69 ~ 1Il~!l ' ~~~ 't JL ary [~JJ*-.»1)f (Treasury bills 

futures) , ~ If. f!t • »1 )f (Treasury notes futures) ,~ If. it • »1 )f (Treasury bonds 

futures) , ~ 7~ ~ ~ ~f; et iffl i! )f JtJJ)f (Euro currency futures) , Uf '*~ ;t »1 :.{f !f!. nn Jt 
(certificate of deposite futures) , .:M..4f:ffi jtJj)f (Mortgages futures) 1f 1f 0 

(::)fI~iljltl (bond options) 

j}!;jfi.fi (opion) ;;t-;ft·M1.,t!~.i. (derivative security) , ~t;ij" A..;ij";ftii'J1l.*-*-$­
&»1M~'~h;ta!]ft;u\-'Rt-;tIt-:f:a!].a!]W,{'h*"Jl:.W,{~i!l'i£~.f!t'm. 
$, M~ f!t j}!;jf;fti (stock option) , h *"Ji:. Wif $, ~ 1t ~ij It j)IJ $, M~ f1Hij Itj}!{f;fti (stock index 

option) , "*11 *" JI:. Wif $, ft. ' Qlj $, it • j}! {f f~ (bond option) ~ ~Ji. i1 !f. j}!;jf;fti (interest 

0rate option) j}!{f;fti f~;fti ioJa!];ft ~ Uf ~$, lY f~ (call option) &. t;fti (put option) • 'R it~ 
f' H-;ij" A.. 'R A. a!] W'{.t;fti i1 ; rfTJ t :ffi ~ f' ~t;ij" A.. t l:I:: ~ ary ;i if a9;fti i'J JU/- • llff0 

ffi~ Uf "X1~AH1 (exercise) at r,,1 a!] ~ M -:it- $v ~ Aj}!;jfffi (American-style option) &.et}\. 
j}! {f it (European -styIe option) 0 ~ A j}!;jf :ffi Uf 1l. il] $Jj E]!lir ( *" ) a911: 1ii[ - ~At ~9 • Ifq 

etAj}!{f:ffi.~1l.~»1E]Athoa.~~~~~I.tj}!{f~~A~*Jlt°j}!;jf.~ 

.i.6ffl.a!]»1)fa!]~44£~4;#-j}!{f.#;ij"~;ij"ffii1(rfTJ~;ij"A.)~lYA$af 

if·¥h~~ft~;#-Athft4*,#;ij"~Uf~~Athft4'RAftf!t'rfTJ~~ft~~. 

hft;u\-*'I;fti#;ij"A..~~.Jl:.ffi~'ffilJl:.j}!{fffi#;ij"A..a!].~R~;#-.'RJl:.j}!•• 
a!] • i'l ~ rfTJ e. ' it;fu JtJJ ~i ~ - i;' a9 ;f11 »1 )f AA "A • ;ifIJ!f. j}!;jf ffi ary ~ I ;ft ~ ;ij" ~ If. 4f il0 

;jf:ffi (T-bill option) • "h ilt j}! {f. (bond option) , "h flt:itJl )f j}! {f it (option on bond 

futures) if 1f 0 

8~1j~~~~ (interest rate swap) 
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0 

f!f.f.ft*1"1 ~ 46 tif 85 -'f- 12 il 

~~ (swap) ~ - fi ~ ~j , if..:7 M t: {i :1dUry ,!jt 100 at fh, i*l-1Jt JI:. ~~4 "'J ~1t ' ~~4 

~ ?:.j.:i. ~ e?..tk ~ fi ' - fi ~ If I\l} ~~ <Currency swap) , n- fi it~ "'1 .:fl. ~~4 (interest 

rate swap) :il~~"6ry11.:fl.~~;f4~ Plain Vanilla Swap , f!P:il~M;, :il.t.*6!J111.:fl.~0 

Mo~.:fl.~~~f~-..:7~OO~~.:fl.6!J•• 'n-~~~.~.~.. '~..:7~ ~ 
JI:. ~~4 ;t<j,~- ~1t6!J:t! ~ , t?p -..:7 miii ~ 6!J "'1 .:fl. ~~~ .6!J, n - m • 6!J 1~ .:fl. e~ ~ 
iii ~ 6!J "'J.:fl. ~~ 6!J ~ EI 6ry?l. ;~Ft J!.lUJL.i!!: 111 .:fl. Ji(. FIt ' n -..:7 di1if ~Of ~i: m~1. fiC. 
11 j;i rtii ~t 1~ "'L~- ~ ~ 0 "'J.:fl. ~~4 -tP 1'J.:fl. ( 11r ~ ) i!If ;ff{.:i. ~ f: M1-t ?l. ~1i::t .:i. ~ ?l. ~ 
~i1f (-it)~tJp jllj ~ ~~i1f (CM£) , ~tJp i!lf;ff{~~;Jf (CBOE) ~~) , rtii1'1.:fl.~ 

M.R ~if..:7 't A..~ 'h ~ M;t f!p Of i!1t JI:. 7H·J.:fl. ~~4~ ~~ 1'1' ~ fJf~ 6ry ~~4i!lf~0 

(Swaption) , t?p ~ 6!J 41J ~ "1.:fl. ~~4 ~ ~9 ~ i!;ff ~ 0 

~~Ij$J:.~R (interest rate cap) , ~1j$""F~R (interest rate floor) , ~IJ$~ra' 
(interest rate collar) 

"1.:fl.J:..FIt~-fi"1.:fl.~#.9' t..:7Mt:?l.*-*-,lj!;atr"" 't;t1.$j~,!jt?:.9~6H'1.:fl.1j<.. 
~ (strike rate) at ' fr..:7 ~1t Jf ..:7 11.:fl. $j ~?:.j ~ 1'1 .:fl. ary ~ 17)- 0 1'1 J:.. flt.:i. -t- ,Iij ~ ;JL.i!!: 1{f 

#. ary Ji(. FIt ' t?p ijt ~ it #. ary 1'1 .:fl.?l. ~ ~ 6!J i'l .:fl. 7)<.. ~ ~~ litJt ' i'l.:fl. fIHry fr ..:7 M;t ?l. *­0 

*-,lj!; 100 at r,,1 ' ~ 1'1 1j<.. ~ i~~ #.9 ;t 1'1 'Jl'l fr ..:7 ~1t Jf ..:7 ;t.J .:fl. i~ ~?:.9 i'l .:fl. 6!J .g~ 1B'- ' 
1~ .:fl. r flt.:i. ~ ,Iij ~ 1;f- ii: :il i~ ary 1'1 .:fl.1!t j;i , f- -ill 1;f- FIt 'h ~ Of Jf -100 1'1 • Fit' tR: ~ :ili~ 

~IU§lt1 11 • 7)<.. ~ , Of .1;f- Jt.1f i:- 6!J ~Ii ~ 0 JI:. 71- ~ ~ i1f ~ 6!J 1'1 • 1& 1b1 (interest rate collar) 

~?:.j , Jl:.fi ~ #.9 7Ht 1;- 1'1 .:fl. J:.. Fit & ;t.J .:fl. r Fit rtii ~ , it 1'J .:fl. 6ry J!. Ji(. Flt1t~ J:.. Flti~ .:fl. & 
r Fit 1'1 .:fl. r,,1 0 JU"J. 1& r,,1 ~~ Of mJf -{!!l 1~ .:fl. J:.. fit & fr ~ -100 1·J r Fit ~~~ JI:. 71­0 ­
~ jllj *1t~tft ~ 1'J • J:.. Flti!;ff;ff{ (caption) &1·J • r f~i!;ff;ff{ (flotation) ~ ~?:.j 0 

~ " fir ~;t11ll~~ -5J'- *Jf" 

H~~~U$.m~ 

YAr*1'JIfl 'tn&lf~Jt~'-tJf 10.f$}j6!J{Ir~itili' ~i~Jl:.1t~di1{li~ 1,000 7t.' ~di11'J 
.~~ 8.4% ' +.f#.t.~--;k ' ~.fU}) El Bt1tl!ary{t1li~ 1,000 7t. ' .:it~Htrfi;ij}J:..i!,tff~t 

.~- ary ~Ji(. FIt;t'l .:fl. ~ 10% ' ~ ~ di1 1'1 l-1~~ rfi;ij} ~t .~- ~ ~Ji(. Flt1·J.:fl. ' JI:.;fi 1t ~;ffi. ~ 4A- it 
{t ~ , -it) *' di1 1'l.~- $j ~ rfi ;ij} It .~ 6ry ~ Ji(. FIt i'l.:fl. ' JI:. fi fir ~;f4~ ijji 1I1t ~ , .t. ~U; ;t 
6!Jtt1A' ~~Jt~J:..i!;Jflt~f{a~'-..:7;f.L~\6!Jif:$1A (f!pdi1{A) ~ 2=1,000 ' fJf~6!Jf~:t! 
*-tt*--:F-ilIr: 

r=ln(l + 10%)=0.09531 
K i(t)=1000 x 4.2%=42, 1 SiS 20 

ti=0.5,1.1.5 .... 10. T=lO. n=20 

{:it (4) ~t Jf. 6!J .~- 1t{li~ 
20 

V(t)=eO.0953W-1O)(lOOO+42 L OO-t)HU _t)eO.0953100-tf) 
i= 1 f 

*JI:.~ ~.~6!J1I~Jtat~.~ieo 
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tl- T *- "'" ~Jf 1 0 ~ Jt;] {(.J $.!tc ,~-ft ~ , p~}f $.!tc ,~, ft ~ {l] .i. ~11 J5 E!p ::f of ;fi .+3; :tIl -+ ~ 10J" * 
F*" ~ fh ' tt)f:t ~1!It. "f IJt i'J 00 {(.J ilj Jt;] ~t~ -+ -k!1 ..1:. 191J ' ~ 11" ;# ~ fff ~ didt!. ilJ 1f 000 it '0 

ilJ jtj] Elft l!11' it!. ilJ 1f 000 7t ' 1fHt ~i1 Jlil it;t it ,@.' {(.J $.!tc Jil.. Fk:t'j -+ ilJ 10% ,JI:. '*It -YHt!. ( ~p 
dO {tt ) $, Z =1,000 ' fJf Jj":taIJ .$-it!. -.F -k!1 T ' 

r=lnO +10%)=0.09531 
T=lO, n=20 

1tt(2) J:U4) it J!: {(.J ~ ~ fff ~ft {~ilJ 
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-kn *- ~Il ~1 Jij &t~ 11§ >l.V~_.t,.j i! ' .:it ~kA~~ tf {Jg *".tt;~ Ji. 7J >lI A 03) J.i 04) ~ 


0=10,
-9 

fJ=O, 1::-0.3, 71=0.021, ,\=0 

I!p rJT :iff It fJIJ ~Il if'.;~ Ji. &t ~ 7J >lI i\ iI" r : 
dr=O.OOl • [-;dX+(0.3· r+O.021)dt (26) 

~M~#.'R:iff••~••fJIJ~~'~~~~~••~~r~•••~a~~Ji.OO 

J.i 07) i\ fJIJ - ~ JW ' 
V(r,t)=Z • exp(A(t;T)-r • B(t;T)), 0 $: t $: T 

ffl~M*-~*M.~~~'~~~~~~fJIJ*.tta#.~~~fJIJ~a·-.~*.ttfJIJ 
~~~M*.~.fJlJW#fJIJ~#'-knk7J~~~.mfJIJM*-,~.*".tt.*M~1 
*'ff.*#~~.'~k.:it~~~•• D 
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±A~~~~~_~fJIJ~W~~'~k'~~tm~~.t~fJlJrm~~~M~£fJIJ 

~~'J.i~~~Am~.~Wtf~±fJIJ~~~t~~'-knk7J~~~.~~fJIJ~~r 
~~A••fJIJ.4o*~~••~~fJIJ~~~ffm.J.i~.fJIJ#.DY~fJIJ*.tt~ff 

*S*.~~.M.fJlJk*••J.i~~~~~Dk*.~tf~~.fJIJ~~••~~~ 
m,#~~~a~#J.i.~fJlJm.°ft~-oo.CJ.i.mmfJIJ~if'.~~J.i~~~~ 

r'~~M±~A£fJIJ~~*~~*~~fJIJ~~7J~o 
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