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C = Ke " N(d)
P = Ke N(~d)
1 / X)=0"/2T
where, d = 0frr ' X) (2.2)
T

N(DI: Cumulative Normal Density Fuction
K= F(CouponH —CouponL)/m

o714 C, & 7] T 9 Digital Call §4¢] 7}%), P& %7] T ¢ Digital Put 249 7},
r& 7938 olA&, [+« Forward Rate, F & HUFH, m - QA7 o|AAF 3IFE 9n
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o) 24X 7 D If 3.75%<CD91<5.75% then 6.7%, Else 2.0%
HEA 20%

ANZBel| wet 2] o|AAFHE AAste Ve e A o|AAFY AAHAG 3
A= o] Range Notex TH7] 3ol ErHo|&0] 67%01 aAFE A< 11709 Digital Call
w/AA ek, 1171 ¢] Digital Put /A ke G E olsfd + Stk & 1& AHad 19k g
A A G 2 gAY 7HAs B Fa ok A4t AH8E CDEE9 "9 Spot Rate&
2003 1€ T4 Swap Marketd] HFSI7HE AHEste A4S A58 E FElojy o=
BE 370Y @99 Implied Forward RateE &4}t

(& 1D Black 23 & o] &3 YA 49 7IxAL

Swap Market Data Call 7kx| A2 Put ZFX] A&

Total

a7| Spot Rate Forward X N(d) Call X N(=d) Put
0.25 4.30% 4.30%
0.50 4.34% 4.38% 0.0575 0.023 2.65 0.0375 0.152 17.49 20.14
0.75 4.38% 4.46% 0.0575 0.060 6.84 0.0375 0.180 20.49 27.33
1.00 4.42% 4.54% 0.0575 0.100 11.25 0.0375 0.196 22.04 33.28
1.25 4.46% 4.62% 0.0575 0.138 15.31 0.0375 0.206 22.86 38.18
1.50 4.50% 4.70% 0.0575 0.172 18.91 0.0375 0.212 23.29 42.20
1.75 4.52% 4.64% 0.0575 0.173 18.77 0.0375 0.251 27.21 45.97
2.00 4.54% 4.70% 0.0575 0.197 21.16 0.0375  0.255 27.34 48.49
2.25 4.57% 4.76% 0.0575 0.218 23.13 0.0375  0.259 27.46 50.59
2.50 4.59% 4.82% 0.0575  0.237 24.79 0.0375 0.263 27.54 52.33
2.75 4.62% 4.87% 0.0575 0.252 26.12 0.0375 0.267 27.64 53.75
3.00 4.64% 4.92% 0.0575 0.267 27.26 0.0375 0.271 27.66 54.92

Total Premium 196.18 271.01 467.19

7X% 74 A9 Spot Rate Curves 7d&Fsta St oldg ojA-&9 7|3t72x wZo
“*717} Al 2 Digital Call 49 7HHE 2 e Yehtrt w7 dojds= =
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st Digital Put FA49 7HXe w7 #ugs =& #s Za AR AAsEe
Curved] EA0 2 Q3] w77} ZojAgets FA7Fx9 Z71Z 0] Digital Calle] 7ol H|
3 2 ¥ AL = F 3t
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wolth. W 7]E=e7k 7ENBIE A Curve Ro® of wopxitkd put $49 7M1=
O 7192 7172 2718t ARZe7) shgsitels Range Noted] 714-& Q38 shest
= Negative Duration®] @4& BY F Aok HZ 7IE529 s W7t 492 w3
& Range Noteold ol @ @4l FE8 AL gl of7lo] talAe the Heln £
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5. o4& WEH F

o2l

%A ol Ao WEA 2
S WS 3 2 FBL W] WA o)A4E WEHL oA FAHT A
shezhe Range Notes) A4 7ol A g4o] A5 wFol AHEE Fa% ol%7} of

d o+ itk

C

U272 vl & Black 28L& WEA
£3le2t= A A, Range Noteol

wAEY A zolH, &
A olAed WEAHS F4 T3 22 I oE Wt 11 Afele Fa w7t S A
ol 7] Wil A4 FAZAE AL 98 94dd WEd FAAE e A
Agats AL vt Yot o] 2uF WEA Y 7|7 F2(Term Structure of Volatility) S 334
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49 71T 2E FANI7E dA 47 Wil 9Yd WEA
}x

® Historical Volatility
® Bond Market Implied Volatilty
® Interest Derivative Market Implied Volatility

Historical Volatility= & JHE #A AAE ARE ol &3ty 7&=8Y WA
drolty, #A AAYE A5 T HFoRFE T3 WA ALY = AT HE2
+ EWMA, ARCH, GARCH&# #Ze°] ¥4 Aud WiEc] AHEHI Utk AAYE ARE ©
&3 W58y FAAe AAdMT AFHATH ojpge] & ¥HY B HiAY F
HAAE P ER o7 e YA 27k ol s gk dotR izt g

o

Bond Market Implied Volatility

Bond Market Implied Volatilitye= 12 A& A7tAo] WA= e ojA-& ¥

n gtk Range Noterh Aol 4 3] ARftd Add A7 HH0RRE 253 §49
7HAE EEsta o7)d WAEY gl WEAHSs FAST fAE 729 Range Noted] 7
AZAAR A Agste Wolth WA HEAdS FAHske AL tad 2ok

e

Step 1 : &&AA7EA 9 Ak
21 QDS MFstd AgAN M4 WAEHY e & 49 7HAE g3 2

o

(Z DigitalCall Z Digita [Pt) : PremiumBond _PRangeNme (4'1)
91 Aol Premium Bond® 714 & ¥Rl 1AFHA S YIMOE (A AT + o=
2 o|gA T3 Premium Bond®] 7}x| o4 A Range Notedl 7kA& A7Hstd = F47}

g 78 & Ak

A gk
Jo] g FTHE &S & 4 9t} Forward Rate
g gomzg 2 (2 2) A
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Total Option Premium =) .C +) P
where, C =Ke"N(d)
P=Ke"N(—d)
dzln(fHJ/X)—Uz/2t 4.2)

ot

N(DJ: Cumulative Normal Density Function

K= F(CouponH —CouponL)/m

Numerical Example 2 : YA H&EH AL
Range Noted] AZAH7} TAHNS W) ANZAY 7HHAC2RE ojAE FAHY WA HEA
S Fote TAAHA BFe AHEia

(¥ 3) Range Note(LG7tE 9823])¢] AR

2003-02-04 Range Note A& A#HfA R

5T LG7I= 9823]
g 2004-09-30
ojzAAF =3

If 4.15% =< CD91 =< 6.10% then 6.10%

Else 1.00%
N A=A A) 10121.80
Y] a2 YIM 2.09%
®HEE 6.10%<% LG7tE 1A= 714 [B) 10219.45
WA A7 B-A) 97.65

2003 2¢¥ 4%, Range Noteq! LG7I= 9823 Al™ A7zl 7122 10121.8001 A=A
o} o] AAY T 20049 92 30UFEREY] ¢F 19 8/ E)olH o|AAF 2L HY &
3ol vet e vrek 2ok 397 LGt 1TSS YIMES Al B4 5.09% =2 3
7}E1 itk Range Noteol WAl® EHFE 6.10%2 Premium Bondel mlg dF&5ES YIM
509%% &AstA =W ik 10219459 ¢] €t wr2bA Range Noteol WAlE w49 <714
£ Premium Bond®] 7123 A& A#rFAY xbo], 10219.45 — 10121.80 = 97.65¢0] HAt=

A% 44 ¢ % Uk

delAes oldd AFS T FH A HEHS
Range Note¢| 7} & B71& 4 Ut
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(& 4) Implied Volatility®] A4+

O|ARAFY &) Spot Rate Call Put Call + Put
2003-03-30 0.15 4.43%

2003-06-30 0.40 4.47% 0.00 9.42 9.42
2003-09-30 0.65 4.49% 0.01 13.50 13.51
2003-12-30 0.90 4.51% 0.07 15.70 15.77
2004-03-30 1.15 4.53% 0.30 16.99 17.29
2004-06-30 1.40 4.55% 0.80 17.69 18.49
2004-09-30 1.65 4.57% 1.11 22.06 23.17
HEA 9.24%
Bond Market Implied Volatility °lg 474 (W 97.65
A FA7HA B 97.65
Zko] (A-B) 0.00

Interest Rate Derivative Market Implied Volatility

Bond Market Implied Volatility= HAAe] A7tz RE F3l7] W&o Hd AF Z
PSS g7 | FAREAGL Aol gtk gy fEAol Be Aol AEE]
YEte A, Adde H44 ong Bdsor dvke H S vyl gtk oldd wy
< FEI7] YA AEE= WEA FAX7F Interest Rate Derivative Market Implied
Volatilitye]t}. o]a+-& Cap, Floor Aoy Swaption A&} & o|A-& g AAE A& A
= gRtd o g 7HA ST Al BE ojA-E Y] MEAHoE UMY wEel AR HrtAEY
ojzkg WA et ZIE AHACE #EY 5 e Ao At ofHe IH6L &
FHIF AFste 93} ojAE AR F A WMEAH IUME HYFa o &2 9%
23fo] TABHE= o|AE Cap, Floore w7 iz HEA F7boln, Q222 PREBON
YAMANE®] A|-gst= U3 o]z& Swaptiond] 71 uiul= WHE5Ad s7tolth o3 ®
A s 37HE A4 02 o &sta] Range Noted] 7HAE H7td & glon o
A& FARE AR G F5A0] FREA BE v AL At

(33 6) ojAe FAGF AZe ojze WEA 27t

2 DGTS Govt  KEBK 2 IiTsMessage
19:55 KRW CAPS/FLOORS VOLATILITY PAGE 1 / 1 19:58 PREBON YAMANE ASIA REGION PAGE 1 / 1
KOREAN SUAPTION VOLATILITIES
DESCRIPTION BID TIME TERM BID ASK TIME BID ASK TIME BID _ASK  TIME
CAP T Year 2 Year 3 Vear
D1 Year 15.0000 18.0000 1/28 P/#FLI D 2.5 15,5 11:38]19 3.0 16,0 11:38[2 13.0 16.0 11:38
22 Year 15.0000 18.0000 1/28 ain|a 12.5 15.5 Bi12[ 1B 13.0  16.0 B:i12110 13.5 16.5 8:13
3 3 Year 15.0000 18.0000 1/28 EM |3 12.0  15.0 8:13( 1 13.5 16.5 8:13|1 14.0 17.0 8:13
44 Year 14.0000 18,0000 1728 1y |4 13.5 16.5 8:13| 10 4.0 17.0 8:13/1 14.0 17.0 B:13
55 Year 14.0000 18.0000 1/28 2Y |9 13.5 16.5 B:i13(19 14.0 170 B:i13|1) 14.0 17.0 8:13
EREN 13.5 16.5 8:13 M 13.5 16.5 8:13|¥ 13.5 16.5 8:13
FLOOR SY[D 12.0  15.0 g:14[ 12,5 15.5 B:14]19 12.5 15.5 8:14
B 1 Year 15.0000 18.0000 1/28 T Year 7 Year 10 Year
7 2 Year 15.0000 18.0000 1/28 P/FL] B 13.0  16.0 B:14[ @ 2.5 15.5 B:14]1) 12.0 15.0 11:38
8 3 Year 15,0000 18,0000 1/28 ERE 14.0 170 Bi13[ 2 14.0 170 Bi13|M 14.0 17.0 8:13
9 4 Year 14.0000 18.0000 1/28 M |1 14.0 170 8:13( 14.0 170 8:13|1 14.0 17.0 8:13
M5 Year 14.0000 18.0000 1/28 1Y |1 13.5 16.5 8:13| 8 13.5 16.5 8:13119 13.5 16.5 B:13
2Y |1 13.5 16.5 Bi13[ M 13.0 16.0 B:13|4D0 13.0 16.0 8:13
ERmpt 13.0  16.0 8:13( 13.0  16.0 8:1414) 12.5 15.5 8:14
SY M 13.0 16,0 11:35] le.5 15,5 11:38|4 12,0 15.0 8:14
KIORER £F EXCHANGE SRNIK

Fu=tralis €1 29777 B0 Brazil S5T1 3098 9500 Furspe 44 20 7530 7500 Torany 19759 SonaT0
Hang Kong 852 2977 6000 dupan 51 3 G201 8300 Singapere 65 G212 1000 1.5, 1 212 318 200D Copyrighi CU03 Bloowbera L
257596 0" 11 F e 03 19758

5
22
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6. Range Note2| Duration

WA o s FHolde ojag Wl g MAtA Y NAEE gt FHoldE oA

& CurveZl $H43] HHasta W7|EE o|A-&o] FPolsddthe /M MEOE ALEHE
74 Aol7] wiEol o]x& Curved =¥ 3HSteepening, Flattening)ol <Ja FFs we
Structured Notedll= 2 -go] €42 %A Yutxo|ty 53] FRNd| FHolHde 7Mde 283}
HH 7lEaE Wstel tid AdrtAY g sE onjsteA, TPA YIM #sto] gk A4
7HA 9 MRS ousteA B sfof str] wiEel Ty waEoldol AME + AUk
T AT A FEoldAHE durEl AR AMEE ¢ gled AeE JHEAER By
o @zt AE o #S UEd 5 Utk mehA FRNO wdlolde] Ads A& =
B3 Fostoll A AgH o Z A T

o e

o] 7] = Range Note®] F# o4& Implied Forward Rateo] ¥ 3}o] th3s+ Range Noteo] 714
A== A oska Range Noted] walolAde] zke SA< ¥ E AL Forward Rated] ¥3to]
e I4EE Aog o] fr= Range Noteol WA= o] ol& 34 7]2A4te] Forward Rate
o]7] w&olt} T Eo] —EJE s sh7]191s Range Noteol WA= o Qe A=A
(Premium Bond)¢] YTMZ Forward Rate?] ¥sto} FdstA &A1ty 7H4 3ttt & Implied
Forward Rate7} gh7]ol A#glo] 10bp AHs3tH Etﬂi/\}«] YTMZE 10bp <s¢the= 7H4 o)t
%4 Range Noted] 7H4 & tha3t o] ¥dE F U< AHEYT

Py =By =2 (P, +P.,) 5.1)

%, Range Notex 9439 TEZESZ UHF¥ 4 3lo==2 Range Noted F#Elold
Premium Bond, Digital Call, Digital Put F#&lold e 71EHFolgdtn & + Yt}

_r [S(exD) S(ExD,)

RangeNotes PR geNotes PR geNotes
angeNotes nge angeNotes .2)
= P”B xD —M
P " P

RangeNotes RangeNote

2 (5.27F 978+ vk Range Noted] w#lolde] 1T FaloldA 4 TN
AHF 7EA st gk FAC JHAMEh] Theddolges Aotk A (.24 B A
Range Noted] ¥H7]17} vlnd Zrobxl WAl| uA G A9 Feloldo] &AL #E& 2t &
o] At-The-Money Arejoll doix &4 el 2 wj& Negative Fdlo]4o] U F&
.

N

30 2 rlo P

]
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Numerical Example 3 : Range Noteg] & o]+

o 2o w8 24S JA 9 Range Noted] 712 RIZb=E 2003 29 199 Al
A AT EA

TASH - A AAA

gk7) : 20054 10€ 14

AZE o] AAF B 48] (7RE ol EA)

1AAF 24 0 If 435%<CD91<6.50% then 6.5%, Eise 1.0%
4 0 15%

o

7] 1A= A YIM @ 5.05%

[

® 6 6 6 0 O
O

offt &

2003 29 19¢ Ad9 CDEElY A452d Spot Rated} Forward Rates 179 At 2
o] ATt BAY CDIY FEE 454%=2 71228 WYY 33 4.35%] wl$ 2H 3
AN} o]} 22 Datag o]&3te] Forward Rated] ®s}ol|l ojgt §A471x9 H3lE e
W Aol 2”79 Bolth. 1879 B BAY wE FFo| w9 wolA Digital Call w4 7}
A& g @ ubd Digital Put 49 7 vl ¢ £& 43S Wwysta ok &, JEF
g7t s welaEd W 7hA Ve Wste] tidk Digital Put sA7HA9] 7]1E&7]7}
AGE 2 gz 59 o= Pute] dEp) Ade AL Jujdth /1EFEs 10bp A%
stAl =™ Digital Put 342 7Hx= 496YollA 431¥9 0= oF 65¢¥0] slehslH, Digital Call
v 7HA = 4T A STHCE 109 sttt ol R WaALe] YTMo] WstA] Fgtth
W 71EFE 9 10bp A5 2 23] Range Noted 7}Zo] 65 - 10 = 55 ZF713th= A&
i},

¢

M

(a¥ 7 71259 Wt B WA FA7ER 9] W

—Spot Forward
5.10% Digital Call 7%l Digital Put 7}x|
5.00% [ 1e0
4.90% | 1000 1
4.80% | 800 +
4.70% 600 -
4.60% | 400
4.50% 200
4.40% ‘ ‘ ‘ ‘ ‘ 5 w |
000 050 1.00 150 200 250 3.00 -1.00% -0.50% 0.00% 0.50% 1.00%
A. Spot Rate$} Forward Rate B. Digital Call 7}x]¢} Digital Put 7}

I¥89 Av 7lEwd WSt didt nAFYAY A Hsteh WA A F7HA HEE
SAZMA 9 71&71(A2E)7F IR ZE A 7HA Y 7127 |(NA )] Hg) w$
g ity ¢ 1989 Be 7IFaE Wslel oid Range Noted] 714wt E
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(2™ 8) 715 ¥sld uwE Range Note] 7143}

N

TR (BY) WA Sdel EIH|(2)
1600 1000

10800 | - 800
10400 \ 400

+6266 200
-0.40% -0.20% 0.00% 0.20% 0.40% -1.00% -0.50% 0.00% 0.50% 1.00%
A IAFYANY 7HA S FATHA B. Range Note¢] 7}

flo

W gloh 1989 BollM W3 & & e A FE7F 48 7% Range Noted] 714
T Asstn, Fg7t 88 49 Range Noted] 7HX % 3stgtattts Apdolt) o] g 7o
Negative welold& 2 olfre AEd ukeh 2ol CDIIY FEsTol 7IEadY st ¥
Aol wig- ZH oA Pute] 7HX7F AA W] W&ot Pute] 7HA7E AXGE A
Range Note 7}x¢] stghg oulat=dl w8l toz Q3 uAHFA Y 7HA] e
= Put 7}x9] FeES FA71A £33 A Range Note?] 7} & 3letslAl ) W& 7]
FFEl7t At dols ATMO & Putd] 7HA7F 543 steetr] Wil 1A =2 A9
1% ¢S AEolA Range Noted] 7}AS AH<3lA] Hth

f rlo o

of

o

e 7)Ewel e St AvE 435% Rk AnE o9l @ AP 2= e e
9] (Lower Bound)7} @A1<] 4.35%%.t} $-& w] Range Note?] 7}x19} Put 42 7Fx]71 o
(g 9 71£389 a9 Hslo] wE Range Noted] 714 3}

RangeNotes(Z} Digital Put 7 FxI(?)
10550 600

10450

7 500
10350

10250 4 400

10150

4 300

10050

9950 5 200

9850

4 100
9750

9650 L L L 0
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
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A& l"iofl-m_ Atk s Mol gtol FobA A Range’t 71d4E Put #419)

(79 10) 71&= 2 ¥3te] =& Range Note F# o] W3

8-6
7
© 60 f
o
UE
4.0
20
66
-1.000% 0.000% 1.000% 2.000% 3.000% 4.000% 5.000%
2o & [ B4 5}
-4.0 i
1y Felx FelolM
Call Delta
-6.0
Put Delta
Range Notes &&lo|M
8-6
A. 7158 3d}3to] 4.35%%1 Range Note9] F#Ho]d W3}
8-6
7
o 6.0 f
o
UE
4.0

\

2.0 f
0.0
-1.000% 0.000% 1.000% 2.000% 3.000% 4.000% 5.000%
2o L | B4 5}
-4.0 )
1y Felx FelolM
Call Delta
-6.0
Put Delta

Range Notes &&lo|M

@
D

B. 71389 3}gte] 0%<] Range Note?] JrdlolAd 3}

A

_

24 dete] WsigA o,
g4l A= Range Noted
50bp 7tF ‘dEstAl W ThA

9

39108 Ae =8 Wt mE uggEA Fuold W
Range Note wd#lo]d W3S HoFErh oA HXo] 3
FEloldol 4k -310E MM FE7F @ FEAA

ol go

I po b
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Fe wHoldE 2 Ate A & T Utk &F9 FEHIN-1% ~ 1% thaiA Range
Noteo] F#lo]ld Ws =YL Digital Pute] 2e} W3l mofat Ao Fd3dit o= 7|&

o} skt Sk W Awe AeolA = Range Noted 7}7-31‘?3§‘r°ﬂ S %
2912 WAHol 9l& Digital Put §H Y-S vt & 87t @ FFAA 2%7HF A
o] Range Note 7|&wel9 3 sld =24 HH R = Digltal Call A< de W
93} Range Noted] o] Wal7l A HYd oS zHA =t

ﬂﬁﬂrlr

ml

13109 Be ©E BEg 24L& SYsAT JIEFd Y st evE 0% A9 waEelA
H3lE HoF1 Aok 3 97F 0% Range Notex Digital Put g4o] WA= o] A &
o Aololx FH ol w3l moko] Digital Call 34 Hete] mkat Ao FUF AL B &+
Aom FHoldo] dg #e zZteth AR A2 Range Notesd] FalolXo]l &Y w719
1A A wFHold Bt & £ Atke Aotk dA 71w E7t Upper Boundel <3 shA
9 YA Call Optiond] 7}x)7} #AAA Hf—tﬂ o] = Range Notes 7}49] 3s}l&& oju|git)
oy g F&olA w7t AsstA HY 1A A B2 7HA st & Call Option
o] 7FA7F A53t7] Wil Range Notese] 7hxl& iAoz o @o] stgstA e Ao

ok B R o]y A3l FE7} stFEtd Range Notese] 7HXE AUidoz o @ol 4

7. 937X : Step-up Range Note

Step-up Range Note= W2 o w3=7] A% Range Noteth. 7]&¢] Range Notew
Z1Z2aele W7F o7k WekA] 23l Al&E s F2O|A|E Step-up Range Notew R
olHel 7lEwel9 Rangert WolAle 7z Adoltt. 53] w9 w&S st i3
Hele %2 A5 Digital Put FA AAR HZ FPH= o7k 51 Yok Step-up
Range Note¢] thiEZQl o= v 2o

Step-up Range Note 9% o] 1 : S}H8/97} 0%9 75+

e o 0o o
T o
)
[=p}
n

° XWTSL éZﬂ : 2‘1‘ il le}xl:l‘" A gL DY =27t v Wl Abolo] &

197424 0 0% ~ 5.30% | 2974A - 0% ~ 5.40%
3A7A 0% ~ 5.50% [ 4d7EA 0% ~ 5.60%
SA74A 1 0% ~ 6.00% [ 6 d7kA - 0% ~ 6.20%
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Step-up Range Note ¥ o] 2 : 3}t 97} 0%0] o}Hd -+

AL AA FHEAL
k7] - 3d
Bae) 20039 19
oA F 21 4 FYYAY CDIY =87t o B Atolol EA8tH 6.55%, 1
gz o 0.1%
71Ead e WY
1@7tA : 3.75% ~ 5.40%
2W7A - 3.75% ~ 5.60%
3W7HA : 3.75% ~ 5.80%

o]# 3 Step-up Range Noted] 7}x#7b= dubz 9l Range Noteo] 7Fx%71 whist Y3}
o O 2 gAY GATPA(X )] sld Wl AAF D) HEEHE VEay A

(Upper Bound)Z H}E o)t}
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