l1che fIFHE

Money Market (| i # 3#) vs.
Capital Market (F* & & 3#-)

T

Interest Rate Futures

[
» Financial market are segmented into money markets and

capital markets.

= Money Market ( f " 7 3#)
---- Short-term, marketable, liquid, low-risk debt
securities.

= Capital Market (3 & 3-)

---- Longer-term and riskier securities.

Treasury Bonds, Notes and Bills

= Treasury Bond: A long-term, coupon-bearing
instrument issued by the government to finance
its debt. (10yr = )

s Treasury Note: A mid-term, coupon-bearing
instrument issued by the government to finance
its debt. (lyr = * =10yr)

» Treasury Bill: A short-term, non-coupon-bearing

instrument issued by the government to finance
its debt. (k = lyr)

% 3t ¥ 0 4 (Day Count Conventions)

[
= Day count conventions vary from country to country

and instrument to instrument.
= Actual/365: Money market instruments in Australia, Canada.

= Actual/360: LIBOR for all currencies except sterling.

= Actual/365: LIBOR for sterling.

» Actual/Actual: Euro-denominated bond.




TPty e ] (Day Count Conventions)

EY TR SIPCEE X
PR - I RELXIY £ e
w X ALY k.
ST TR XS
Y PR EE T R
= Actual / Actual

n U.S. Treasury Bonds

= 30/360
= U.S. Corporate Bonds, U.S. Municipal Bonds
= Actual / 360

= U.S. Treasury Bills, U.S. Money Market Instruments

Example : Actual / Actual

s FLAEEF LY R G

w BREBFEAELFE S R Actual/Actual® 5833 X i o
BREH I 8% FLE i - =3 3/1 22 9/1 Foko
FRAE 3L T/ P2 MFEELSL?
e 31~ 91 D 3x4+30x2=184 ( [3/1,9/1) )
s 3/~ 73 D 31x2+30x2+2 = 124 ( [3/1, 7/3) )

Z 40 124/184 x 4% = 2.6957 %

Example : 30 / 360

Bk & B2 30 % » & & 360 % o
BRESTHHFLEX > #F 30360 3 E <
froo B R JIF 8% &AL EL L - = 31
B9/l ek e 3/1 2 1/3 PR HEX

« 3/1~9/1 > 30x6=180 ( [3/1,9/1))
. 3/1~73 D 30x4+2=122 ( [3/1,7/3) )
Zd 0 122/180x4%=2.7111 %

Example : Actual / 360

 FLTREAETE S ERR 360 %
s BRETEL 8% R B A
= HF90% > F L 1 90/360 x 8% = 2%

 HF- &> F 4 1365/360 x 8% = 8.028%




K & % (Treasury Bills)

w o THIE R - &I T K
LR PIVAN SN S
= 91 days, 182 days, 52-weeks.

N Ll AR AR Rt

e

R R % 3% i (Quotations for Treasury Bills)

|
R % - 48 7 pEIRF (Discount Rate) 3F i
FE % ehX #5358 2 1 Actual/360 -
FEA L B E - EDPRELFEH L F$100 0 ¥ g5
FH 6 A IA B $945 0 86 Hig- E L -
B m R 8100  nFEHFEF T8 Y ARE X R
£ 1 & (Cash Price) » P £ R L % «73F § (Quoted
Price) » R Y & P enff (238 40T

Y=100—-P x (n/360)
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W R % 4% i (Quotations for Treasury Bills)

|
s B Ol-day hRIE X o dFH 8 RIM A S

Y =100 -8 X (91/360)
=100-2.0222 =97.978

» Quoted Price 7= ¥ SR 5 & 1“ pEILF > 23 ¥ LR S HF
BIL X chdf o o S e g rfp s &

2.0222/97.978 x 365/91 = 0.0828 (# 91 % 45 f|- & ) -
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Fofr2 § o048 § (Quotations for Treasury Bonds)

|
n FRFCRS R dit Y 2 5 Actual/Actual
n FRFAF G EE $1003F G R E = 51/320
= Quoted Price =90-05 > # 77 & & §f $100 enf ¥ > 3¢ % 3
90 + 5/32 =1$90.15625.
mEE E‘,f.%#?fﬁ CIRERBBRFENTIEYL -
= Quoted Price = Clean Price
= Cash Price = Dirty Price

Cash Price = Quoted Price + Accrued Interest Since Last Coupon Date
|

YA Kth (k+1)th

|
I
3
Coupon P Bk Coupon
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FCRp e ff e03F i (Quotations for Treasury Bonds)
|

.ié@EEIHOEWMiHﬂioﬁaﬁin%o
Bkt 2 i 2003/3/5:03F § 5 95-16 0 Rt i % e
A i l‘% w9
w 1/10~7/10 # L8 B % dc: 22+28+31+30+31+30+9 =181
w 1/10~3/5 % L4 BF = 4 0 22428+4 =54
w 3FH 1 95-16=95+16/32=95.5

% 4 1100 x 5.5% x 54/181=1.64
#F $100 H2 & : 95.5+1.64 =$97.14

= % $100,000 0 % 0 & 5 $97,140

13

FCRp e § 8§ (Treasury Bonds Futures)
|

-JI}”T FH LR BEDEDNFDE CBOT =
%
PP P R RBESFFRES BIEE

» URBPHFOR - A LA ZFEGFHPF AN
15 & -

s MREPHEHE - LA R EF T 15 EpAR
HEHR o
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FCRpe § 8§ (Treasury Bonds Futures)

R P Tl B R S LS EET
NRABBE T LER E - B LR RS
e

s TRBYFLEBRIE (FPH) o
m 2H (FH) 713,69, 120
- TR E B &% $100,000 -

15

FORe T Hp B4R

n B FARR G ARk o
= 110-03 =110+ 3/32

X6 35 5 $100,000 0 F B F G HH
%4 % $1000 -
100,000 + 100 x 1 = $1,000

» B E
%

$1 /]
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Interest Rate Futures Quotation

Interest Rate Futures

Treasury Bonds (€BT)-$100,000; pts 32nds of 100%
Marh 11205 1207 1107 1 -1 T8
Joe 1204 1204 1LY M2 -1 7480
Treasury Notes (€87)-$100,000; pts 32nds of 1008

March  107-280 107295 107-215 107-260
June 107260107270 107240 10720

5 Yr. Treasury Notes (CBT)-$100,000; ts 320ds of 1004
March 105090 105100 105045 105075  -2.0 1425917
1A lreasury Notes (€BT)-5200,000: ts 32nds of 100%
March 102042102042 102015 102425 17 770083

30 Day Federal Funds (cB7)-$5,000.000 100 - dally avg

Jan UP0 UMD U0 W
Feb 94755 94760 94755 94760

1 Month Libor (¢ME)-$3,000,000; pts of 1004
Jan Q46775946800 946775 9A6TTS
Fob  AGTTSOA685 004775 G485
Eurodollar (cME) $1,000,000 pts of 100

Jan 54,6375 94,6450 H 75 946425
June 948250948300 947750 947900
Sept 95,0000 95.0000 ')Na:)n 94,9550
Dec 951300 95.1300 95,0700 95.0900

120416

05 2350
0050 16150

1246

0400 1414973

=0500 1,346,082

(450 1316179

[ & 4% ¥]+ (Conversion Factors)

RPN Rl T S ﬂhﬁ;ﬁﬁg$

BRI o Flot o - ﬁﬁmﬂf’U‘TA % nrﬁﬁp%
ke i o |11€".f‘r§? B REEr RO FEY
BRI D G i F B (TS ) 0 g
LEREHREDGFH P DR

A x1.2 B ERE AR

x1.2 ki

#H =120Q
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[ {# & ¥]5+ (Conversion Factors)
|

s B LG AW AR S 90-00 0 @ BN gk
?‘?éﬁiamw*ﬁﬁﬂi§1% 3%
S R IR PRt
W ST T

90 x 1.38 +3 =$127.2

CEECE LTS AR TRC R Rl
$100,000 » A% " 4c » 5 © $127,200

Treasury Note Futures &
Syr Treasury Notes Futures

|

Treasury Note Futures ¥ 5yr Treasury Notes Futures
EIR PR & R

Treasury Note Futures e7% % ] i % & F 5 § 8
6.5~10 & o

5yr Treasury Notes Futures 7% 2 3] f ¥ & Jf i § &)
BF4~58& -

Treasury Note Futures ¥ Syr Treasury Notes Futures
1% 2] 7 3% &2 Treasury Bonds Futures 4p i1 » F]t &
T HEAL Treasury Bonds Futures =72 2] % 3%

20




[ F b 3 7+

w KBTS BEXR ii&a‘,‘e‘ﬂ}*——tﬁﬂﬁxﬂxﬂ:é 6% °
n BRBEFEFDEGJIFE 6% Flt 0 BHRREF X DI
Eza’v*ﬂwm¢%pmmo
WONBESIEIEDE-3 SRl B
3/1.03 +3/(1.03)*2 +100 / (1.03)*2 =100
-iyéiﬁﬁﬂﬂ’ﬁﬂﬁﬁﬁ%éwiﬁ’ﬂ§$3®ﬂ
SEE 3
s FFPEF20EX 2B D FHFYPFAELL 20
s FHYPF20EX 4B D FHEHEAELL 20E x 3B

21

| ol RS

|
B FAR S B RS 2082287 0 £
F1510% » # 4% 51+ % 1.4623 -
» AFEFTHHF 205 -

40
> 5i+ 10040:33146.23
=1.03'  1.03

F Xl K
R F 6%

- f3% 53 = 146.23/100
= 1.4623

22

‘ oo B U B
|
n BRRRFAFOFEPEL20EX 430 0 B {5
8% R+ 50w ?
n AEHFFPFL20Ex 3BT o

-0.3m 0.3m 1.5m

I R
4+ =$125.83
Zl 03| 0340 T 0.9m 2.1m

Now

 HFABIFRIB 0 3E T 4FRE R
1.03 = (1+R)? D R = (1.03)05 -1 = 1.4889% Ba X 2
. 4 40 1 125.83/1.014889 = $ 123.99 (Dirty Price)
. ;}r“f_’% L $2(=4x05) > 2 £ 1 $121.99 (Clean Price)

. B3 1 1.2199
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™ ¥ ehif ¥ 2 3] (Cheapest-to-Delivery Bond )

|
s g T%: -
(Quoted futures price x Conversion factor) + Accrued int.
m PEF A
= Quoted bond price + Accrued int.

ET

m B B X

Minimize (% * - & i )

25

Example

|
= Assume the current futures price is 93-16. The cost of delivering
each of the bonds is as follows:
= Bond 1:99.5—(93.5x1.0382) = $2.69
= Bond 2:143.5-(93.5 x1.5188) = $1.87
= Bond3:119.75 —(93.5 x1.2615) = $2.12

» The cheapest-to-delivery bond is Bond 2.

Deliverable Bond Quoted Bond Price Conversion Factor
1 99.5 1.0382
2 143.5 1.5188
3 119.75 1.2615 26

t+ 2 % K& (Wild Card Play)

XEPEEP L BEERFT L 200
NFEPEBREIFERFT S 400

BN A ARBH P 0 Fp SoabihiE 2 B
oM PE ST = 8000 — i BE g
pen B E A o

Flot ) R AW L E T E D mL s B
Lo F 2B FERRTE MBI LF AT
VARG AR EE AF S BN H S et
‘E’Jjj%?x] o pb ﬁi\l%%;_; SO AR S
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I T B e g

s FEHPEERALTIE > F e 730 RN
% -
= P
. LG E
BRSNS R LFRT U T f?i‘&ii’f
Q%JBEPET’FI'Jé‘i\ﬂPErﬁm THW S
F = (S-I) x exp(rT)
.F:Fﬁ%ﬂy%ml&ﬁi%x% (Cash Price) °
2 S HEmAERHY o
W EEGEFHTGE S P L R -
mrl ERETIE 28




Example 6.2: (1)

Calculation of Treasury Bond Futures Price

s BEAEREYE By AF XS pRY $120
E5 fl% 12% @RS 140 g GT1F 10% &
et SR 2 p & 270 (=0.7397y) B {5 -

m The cash price of the bond:
120 + 60/(60+122) x6 = $121.978

m The present value of a coupon $6 received after 122 days
(0.3342y) is: 6 x exp(-0.1x0.3342)= $5.803

Example 6.2:

Calculation of Treasury Bond Futures Price

. ”|Fhe cash futures price is:
(121.978-5.803) x exp(0.1x 0.7397)= $125.094
» The quoted futures price if the contract were
written on this bond is:
125.094 - 6x 148/(148+35)=$ 120.242
» The quoted futures price is: 120.242/1.4 =85.887

Coupon Current Coupon Maturity of Coupon
Payment Time Payment futures Payment

[ I I I | 30
60 Days 122 Days 148 Days 35 Days

Coupon Current Coupon Maturity of Coupon
Payment Time Payment futures Payment
1 1 1 1 2
60 Days 122 Days 148 Days 35 Days
Example 6.2:

Calculation of Treasury Bond Futures Price

= QP = Quoted price of a Bond traded, denoted by B.

m CP = Cash Price of B.

m CF = Cash Price of the futures price on B.

= QF = Quoted Price of the futures price on B.

» F = Quoted Price of the treasury bond futures price.
QP 2 CP 2> CF 2 QF 2 F

The quoted futures price of treasury bonds is F
rather than CF and QF.
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o E %U (Eurodollar Futures )

|

s BERBNADEAGFH LI BTHER

R B EAGEFEAF ST E A T -
FELF TR e o A & LIBOR 1 %
i

-piw’—@”wm@” LA
AR BRFLEDNIHE - B
TR EATHGE -
% CME (Chicago Mercantile Exchange ) < % -

32

AR
E A L= B

Fm. _Lx+
\\\wm-




W E P %U (Eurodollar Futures )

|
mREY

» £ E:03,6,9 12 % i

s BiTe B (2F0)
m TP RE DL E B A 2004 5 T orLiE iR
peEH e 2014 = B Y B E s A

F oo
w DR AREY R BRI o
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W E E (Eurodollar Futures )

|
.ﬁi%ﬁ@:
Q=T HFEY > ZZB TP FHE YR PR
% AR HiG %o

s (100-Q)%=R% %77 & = B 44| & ehe i

TS IER

o R E AW e LA R G E o P E A
W ehnF A B HE
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W E E (Eurodollar Futures )

|

s A EAY LR AT E o Fw
MEA Y DT A T T H -

BT HE Q=96% > TP hE G LFLN
AR AT EE 0 K 2 B AT - ehiE
4% (100% - 96%) F4c (121 96% § » = " & $1
g dp iz H) e

o B FHARE Q=96% 0 & 7Y p L FaEdn
RARF AR R 2 B AF - S enE
4% (100% - 96%) & (12 96% § H1= i 2 4 $1
R E) s

~
N

o E %U (Eurodollar Futures )

. g%irvﬁ i 1 0.0001 =0.01% = 1 basis point (bp)
m X Bt E 2N Actual/360
s - v 30 (90-day) BVE R ERFIGH T R L4
FAKRE- 3B HF > $ 1 million iz i fl1F o
n EIE A TR F R% 0 %k () &
$Im = B * (R%=100%-Q% ) »
. CEIMEHFA 0T L GG ] R% > % $Ilm =
B (R%=100%-Q% ) -
m #rRAEIL .
m F Q% #He 1bp o 1% R% & o % 1bp » & .9 & %6
$25 -

$25 =1,000,000 x 0.25 x 0.0001

36




W E E (Eurodollar Futures )

|
n BHIP BRI l% QK 97.12 + 2 3 9723 -
w R éz‘v‘n 11bp =97.23% - 97.12%
w RSRE A L B $275=11bp x 25
w CEIEELFT A HEA $275=11bpx 25

n ERERFTA=F O FHE =S (B

B QA T B EY F RN RE » o B
w BHIL TR BB E T URE S (5) Ao

EA .
n «":F;“’Slf_’_:b’i? A =§ I E =D
. g;;%,i Q~ ERERRVEr 1] }; PR ] rrn},f
R [ 1 @ﬁp% —auﬁuﬁmﬂ

4"“’-@‘-4\

W E E (Eurodollar Futures )

%—.ﬂ"ﬁﬂ%i’”/];ffl)?v @1713:7»_"#% FlEpw B B FIR
o R ARF fp pIni o

I HREY RFREE R E N
1,000,000 x [100% - 0.25 x (100% - Q%)]
=10,000 x [100 - 0.25 x (100 - Q)]

EERTA EAREL L R

. —'T:v_fr‘f_"’_i,’l?’\ 3’-"]1}: AL 3 jﬁ—fu] o
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W E E (Eurodollar Futures )

I
s P EGEpaE > Rp RO BT -
= Date 1: P1 =10,000 x [100 - 0.25 x (100 — Q1)]
= Date 2: P2 = 10,000 x [100 - 0.25 x (100 — Q2)]
= Date 2 £ %= e ¥ ¢ 10,000 x 0.25 x (Q2-Q1)
= Date 2 @38 = ¥ ¢ 10,000 x 0.25 x (Q1-Q2)
. B Q% b 1bp (22 Q %% 0.01):
n ﬁP'];' KI"' +$25
n ﬁﬂ% TEER ol - $25
. $25710000x025><0.01
m BRZOFEF LY O REp R
E‘J“Jﬁﬂ Pifs— xRy AREBRIM/E o
39

Example (1)

= 2007/1/8 » i;}:* A #-%2007/6/20 F 2 $5m
B2 ,\_i pé,:ﬂf —rng,q‘]wtﬁ;};ﬂ;i
HA o lw: 2007/1/8 en= B * Fi¥ E ~ )
baF 5 19479

n B RG CRFTAEN SO EINE 1
Gar Al e

w % 2007/6/20 > % BRI 0 B HAIF 5 4%
(=R) > &7 FaHRE 5 96(=Q) -
FFEADPUE 5 o

10



Example (2)

= 2007/6/20 |8 pF - £ T~ 1 $65,125
s J135 4% H175 2ol ~ ¢+ $50,000 =5,000,000 x 0.25 x 0.04
o pRnifer ¢ $15125

= & £ $5,000,000 > 1 & 4z » $65,125 » & 7% i A& F
521% » ¢+ 4p b4 2 2015 (100 - 94.79)% -

$ 65,125 =5,000,000 x 0.25 x 0.0521

41

%\,’}imﬁp% VS. 3:§ F’f] ‘wa'
|

s HHEAY P HRPNIREI VY EARE - F
e /il s o
S mﬁﬁ}; > PRI (

» FY ISR D iﬂp < (

. ﬁ/’w"i’b?}'%”fﬂ % ’fﬁx%‘

s BHHIF BRI - ~<fs§;é:
4 ga‘*rIPU,LTIA HIFE -

Futures Interest Rate )
Forward Interest Rate )

-+ _4\
qut «L:L

B/EK  w/FE
Now A4 p EY ¥
| | |
T1 T2

42

e IE R

R Rl tlE R RIS J#M °
R —‘*& EpE B AIF —k*“jﬁp—f
B OHAATE Y L B (Convexity AdJustment) FURIS

P

1
Forward Rate = Futures Rate - EGZT]TZ

= T, : Time to maturity of the futures contract.

= T, : Time to maturity of the rate underlying the futures contracts.

n gk EREP I FREHREL o

w DN ap B E Y Py L.

43

Example : Convexity Adjustment

-uf»;{ EDHIFREARELS 12%

NEDD 0 R E S AR
5940 Fpt > T1=8,T2=8.25>

Convexity Adjustment =

(1/2) x(0.012)"2 x 8 x 8.25 = 0.00475

44
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Example : Convexity Adjustment

|
» Futures interest rate = 6% per annum on an

actual/360 basis with quarterly compounding.
= This equals 6 x 365/360 = 6.083% per annum on
an actual/365 basis with quarterly compounding

» This equals 6.038% per annum with continuous
compounding. 6.038% = 4 In(1+(6.083%/4))

= The forward rate is 6.038% - 0.475 % = 5.563%
per annum with continuous compounding.

45

FIF’EF%\U?:% :ﬁ*ﬂﬂ’f}r?

n B R A TS
F”qu?,ié" X o

m ERFERt ZEOYES

£y R [T1, T2] 8

S (Rp—Ryp)x ...

» R AR R R S
X TS RK
RIEE  B/FE

Ry Re 4245 p 24P
| | | |

n }%,I}‘]J -
s JIFHFERBEFE - BHID 19— =
By
s RER I TL S5 2 & 9L T2
BE o
46
R 7I-
1
s XY REDFRFE > IS - =
B oo
s PFEA S R R AR 2T RS AflE G
. éfﬂ*“”ﬁ R i HE ]f]ﬁ'}\ , '/g-?-uﬁ’sf'ifﬁ'f']i}'fﬁ;ﬁ

v L e
Flpt oo Tﬁﬂka— g ,E]_rj\ﬁ;‘&lf‘jﬁp«f T g

* > r’;nzﬂp% %ixiﬁﬁu;;jfﬁm
1—(%“3fﬁ}3’f ’"‘ °

b s F Lﬁp%,—f

0 t

T1 T2
a7

%Ll }r’f';]z 9

48
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S fIF2 2 Rt ffeE (R - Re)

CEBEGE T2 BF 4RI TI> F5 Ry 1o
STILATILGEE 0 F )] o

[ T2 (Duration)

|
. T‘—f‘gﬁ};ﬁ&{iﬂ’%i\%f”ﬁ AR AERENTEE
AT apE Ry .
L l’ﬁ;‘:f?é}ﬁ_ﬁﬁ?%&tl”ﬁ m_%(,},l)\ Ci, f%é‘;f%’ﬁ;B,
FEE Sy GREHFH) R
n
" SR B=2 g
=

n -yt
Duration D £ Zti Gi€
i B

s R T IR AR AT > U AR
BRES G S R

| ()
| n
i %5 FiAf B =2 cem Bt oy foi
i=1
e AB (&)
fir 1) Ay—(;C.e ]( t)
[R5 A B
" tc,e
AB |Z:1 i~i .
B |0 B |4V PAY

50
| BEHE DI (2)
|
AB
——= -DAy
B
AB = -BDAYy
s ARV UK EE SRR A B S E
=3 L] R
n FERRREFAVEGEREFEF o -
52
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Calculation of Duration

Suppose the yield rate on the bond is 12% per annum with
continuous compounding.

Example

Time (y)  Cash flow Present Value Weight Time x Weight

|
o d FAF A, B=94213> D=2.653> F| :

AB =-94.213x2.653xAy =-249.95x Ay
= % Ay=+10bp (0.1%) > AB=-0.24995 =-0.25
s Ey=12% dy=12.1%
Sxexp(—0.121x0.5) + 5xexp(—0.121x1) +5xexp(-0.121x1.5)

+5xexp(—0.121x2) + 5xexp(—0.121x 2.5) +105x exp(—0.121x3)
=93.963

AB=93.963-94.213 =-0.25

Ti Ci Pi=Cixexp(-Tixy) Wi=Pi/P Tix Wi
T1=0.5 5 4.709 0.050 0.025
T2=1 5 4.435 0.047 0.047
T3=1.5 5 4.176 0.044 0.066
T4=2 5 3.933 0.042 0.083
T5=25 5 3.704 0.039 0.098
T6=3 5 73.256 0.778 2.333
Total 130 P=94213 1 D =2.653
53
sl L2 L4 - A . .
‘ 2 icis 3 AR (Modified Duration)
|
o A R EFy LER A Fre i E gl
m=% o P EEPEPE R s
n y —m
B=3c (1+—) ,
i
i1 m
n —mt; —mt;
>t (1+yj .G (1+ y)
= m m
D=- =t
B - B
i . D
Fislie s TR D =
1+
m 55

54
/' 3 ~
| e
| . “mt
B=Zci[l+%] CEHEEE Sy BT R E]
i=1
n y -mg
n Cmt-1 72 tic,[l+—j
Q:—Ztici[ulj S m
Ay -1 m 1+
m
B2 1) % s B2 RECE o
n y —-my
AB _;tici(“ﬁj b
= Ay = -——2ay
B B[Hlj 1+
m m
=-D"Ay
D i £ {5 o5 i T 5 W) ( Modified Duration ) 56
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PRSSCNER & N sl

|
AB =-BD"Ay

L2 =-Day, y 55 R m

n lerfg ,; T r/;}—g,’dl L ,%ﬁg%fhp AL bta,F
*’]( _1 %ﬁﬁvmﬁ’wfﬁg 4 o

n FERRREF AV EFIREF IR RS

57

Example

!

Ff 5 R 94213 F FHRF 2,653 X &47

Fl- = e £ 5 y=12.3673% |13 2 is c7z

FHRED* L

D* =2.653 /(1 +0.123673/2) = 2.499

Flat o g (EEAFFI- =) e i 5 H 10bps >
‘ﬂ%%T%:

AB=-94213x2.499 x 0.001 = - 0.235

FEB RS A D93.978=94213-0.235

58

Dollar Duration: D**

|
» Dollar Duration D** is defined by
D** =D x B

s AB=-D**x Ay
s Dollar Duratlon#u’; W EAE SRR 1%
BE GRS ($) Fut MG -

59

[ % X 3 F 2 & 1 Duration

|
R PRLET T AHG T 55 Fos O 57 e
TR P ZBi

[@%lﬁ % B, ¥ Duration £} D, >
Fl Iﬁ L F/}FIJ Duration D, &40 ¢

B.
DPZZWJ%if“W: T

>,

=1 60
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% % 3 F & & v Duration
*

 FHFes
PR EREFRERE Ay
& 58 % o AP
- =
m F5YElE 0
EF®EFEAE > Ay=Ay -
my EEE

61

[ L4 (Convexity )

+ Duration % if &
ghhg R ] BF

Y X AB
& Ay =

s FERFTEEXEY-
® 4% 48 F Duration °
Flt g Ay R R %
SRR RFTEEYE X
FiLLEER X o

Ay

62

[ L4 (Convexity )
|
Ay ®pAEAaE T X
¥R EkG R i
BB FE TR L X R
I
Y=+ o

AB

B

Ay

CRERFTEEEEHF L
7 %4 J& 7 /& Duration > i?
/8% J& Convexity °

63

=< » % 2 = A N
pAY | R T e s ¥R
(Hedging Portfolios of Assets and Liabilities)

Duration £ § e 32 Duration 48 ¢ » M2 L5 5 %
#p @ fe ¥ (Duration Matching) & X 5 2 & £ &
(Portfolio Immunization) °
= 7 Z : Long positions in bonds
» f ff : Short positions in bonds

= 3 Yieldcurve T (748 +1bp » T A f F Fd 44 o
. FATH
. R

64
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n P AR S E ST AH DK
o R FEREFFF AT EHE
Fl g T B ST
RGEI BB R VRS SRS
B Al LIS T2 L AR R

TR mlp I F TR
§ ;

65

LR AYFRET > JIFY FRENFR S

= Notations :
B JIFH P LD E (B FADH LR E)
» Df: &8 3| PF > 8 | 0T A 5 Duration e
P KT L ARG R ¥ R
5P AR o
» Dp: 3G PFEL > L F % & «h Duration
m T 3 3K Yield Curve T T o

66

by R *EF-_"L‘ ’ 'l’ﬂ < p Fi“ﬁ‘ﬁ‘ﬂ})}- %

s B K E R T E R Ay P

= AP=-PxDpx Ay
= AF=-Fx Dfx Ay

= Duration-based hedge ratio or price sensitivity

hedge ratio is N*= (P x Dp) / (F x Df)

67

by HWERET o AIFPERBIIF R &
|

« N* gt Po F & el 8 i
= AP=(AP/AF)x AF & AP/AF=N*

= [t makes the duration of the entire position zero,
i.e. duration of ( P+ N* x F ) is zero.

68
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B FEXHEE S RS PALFRI- T ET
i § 2.2 2 % (Cheapest-to-Deliver Bond) > 14
2 % % ¥ Duration o 72 (S 7 i L B ik
%’W¢7&§ﬁﬁmwo

Ry LI pe P PREHIGFH R

( Treasury Bond and Treasury Note Futures
Contracts )
Rl r e &* g% ~P L (Eurodollar

Futures Contracts ) ©
69

| 2R %7

] “f’]

FPHE L/ =
R E
= o
R IE
i o

SRR R RN

i

bl

70

BXEF L g

(Hedging a Bond Portfolio)

82 A LKA FWSI0m f XM F L BREA KIB
3 mﬂf | b o IF;»;(;’ZJP X F & & ehDuration=6.8 £
'F‘ SR A gt 2}?% #p E—%F.Li@j’ VR M o BRI 127 FHp e
ﬁF};:ﬁ?l}: 93-02 - d B FEREFT ViR in\’i"lﬁ)’m
Duration =9.2# -

$oif #% U #ic 0 N* = (10,000,000x6.8/93062.5x9.2)=79.42

FIpL o % i~ .’% X g ;r'ra*rsf* 719 o

B 8/2~11/2 2R A peiE TR

s FERFELEEE LT $10,450,000

. B FAEH 5 98-16 F Y p. 4 79 x (98500 - 93062) = $429,562.5

= Net Change: 450,000 - 429,562.5 = $20,437.5

71

S RUE

#0 R

%2

){l’fj,?&:{
B Jmlm
9% > & B

& BB

<O

B 4
R

g

Y

4

B $15m A Aefl L

LETE L

(Hedging a Floating-Rate Loan)

% 7 7 1-m LIBOR +1% -
R A A St

LIBOR % 8% »
EEREE DG

ARl L

RS
&

| |
4 5

I
6

Eiv
*
|
|
7

1L

£

PR AP o 30 el E & $15m > 41

o

72
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8 ) & A g
(Hedging a Floating-Rate Loan)

" %2%‘3 I FAETRL (57 ) 4B 5

PR SR R o

= f§ 3% <1 Duration = 1 month = 0.0833y

= 3K June Eurodollar Futures contract £ P 4R i % 91.88 o #]
S5 &8s 5 1 10,000 x [100-0.25%(100-91.88)]
=$979,700

= Eurodollar Futures contract sr{&cH8_= B ? gov F ~ 2.8 33
ENLILS P
Duration =3 month = 0.25y

w SR BT R ERE 5

N* = (15,000,000 x 0.0833) / (979,700 x 0.25) = 5.1
CRECRAIE I R R LA e 73

8 ) 3 18 4 g
(Hedging a Floatlng-Rate Loan)

[
= 5/29,1-mLIBOR % 8.8% 6" # j4F§ 91.12 -

O AR S

5% (979,700 — 977,800) =$9,500
or 5x25x(91.88-91.12) =$9,500
w F1E IS 8% H 4D 88% 0 & AL L e
15,000,000x 0.008 + 12 = $10,000

S I R ] L4 1 $500

74

1 A s

(Hedging a Floating-Rate Loan)

3 g e (67 ) 4 i@ 7

PRI SR

= g3 Duratlon = 1 month = 0.0833 y

» B3k September Eurodollar Futures contract 4 P 3% i %
91.44 - Fpt > £ 9 5 1 10,000 x [100-0.25%(100-
91.44)] =$978,600

= Eurodollar Futures contract ek eng_= B ? g 3 ~ 28 %
R P
Duration = 3 month = 0.25y

n RFEND eI TG RREGE 5

N* = ( 15,000,000 x 0.0833) /(978,600 x 0.25)=5.11
CRECRAIR I | R LA R -

B ] 5 18 A g g
(Hedging a Floating-Rate Loan)

|
m 6/29, 1-m LIBOR % 9.4% » 9" #p %,“ 3 f%', 90.16 -
LR U L A L

5 x (978,600 — 975,400) = $16,000
or 5x25x(91.44-90.16) = $16,000
o FEAIF 8% H AT 94% 0 2 AL L e
15,000,000 x 0.014 = 12 = $17,500

S 0 I g ] B e T $1500 0

76
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Exercise

= 2,7,8,9,10,11,12,14,15,17,18,27
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