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LIBOR = London Interbank Offered Rate
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10% 7 $100 - -
: $100 x 1.1 =$110

: $100 x (1.05)"2 =$110.25
: $100 x (1.025)4 =$110.38

$100 x (1+0.1/365)365 =$110.52
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I F el £ (Measuring Interest Rates)
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‘ i § 48 41 (Continuous Compounding)
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m lim (1+%jm =exp(R), rlniirl(lwtgjnm =exp(nR)
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s EAF I m ABITA E LA 0 TR A
Pin & cijc & 5 ¢ exp(nR)

m HAr @ FAE A N 0 $100 0 & f1F 10%
- & {64 F ¢ 100xexp(0.1) =$110.52
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Example 1

» Consider an interest rate that is quoted as 10% per
annum with semiannual compounding. The equivalent
rate with continuous compounding is

2
(1+ %) =exp(R,)= R, =2In (1+ %) =0.09758
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Example 2

m Suppose that a lender quotes the interest rate on loans
as 8% per annum with continuous compounding, and
interest is actually paid quarterly. The equivalent rate
with quarterly compounding is

£1+ %) =exp(0.08/4)

— R, = 4[exp(0.08/4) —1] = 0.0808
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= % 4 % (Zero Coupon bond)
s NEGITRFE O DPFEE YL £ PF A ER
FI& -
s BRE2EDELF L B G £ 37 $100 0 £ 4~ 2 $90 471
# 7 0 P8 prEF R $100  $20 T 214 e~ |
= (/F4) &% (Coupon Bond)
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‘ % & 4] % (Zero Rates)
|

= n-year zero rate = n-year spot rate (T 1 % )
= n-year zero
= n-year zero-coupon interest rate
= N-year zero rate ¥ — 7@3‘,\ FARPE o LT A N EHT
|
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» LIOBR % & 1% & s (LIBOR Zero Rate Curve)
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% 4. 41% (Zero Rates)

|
w BEFLEG $100 en 5 #HFALGE L A& $77.88
Bl b-yr EAAIF A

100 = 77.88x exp(5R)

=In(100/77.88) /5 = 0.05

s FLREQL mor AGIRRE - BR D EHF LGS
& re R 5 #en $l> A4 pE:

1xexp(-5R) =$0.7788 or 1=%$0.7788xexp(5R)
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# % 3= (Bond Pricing)

|
n xf;grk—',— 2 £ Hpenid 47 7%
Lol 6% -

LIRS e S I o U B gl

» £ o £%F $100 >

% (Table4.2) » f (5 £.5 o 4 o

Maturity (Years) Zero Rate (%)
0.5 5.0
1.0 5.8
15 6.4
2.0 6.8

1% 4
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Bond Pricing)

100 > & & 1% 6% -

3e—0.05><0.5+3e—0.058x1+3e—0.064x1.5_|_103e—0.068><2

Maturity (Year) Zero Rate (%)
0.5 5.0
1.0 5.8
15 6.4
2.0 6.8

=98.39
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| ¥ 4cF % (Bond Yield)

I
= A bond’s yield is the discount rate that, when applied to all cash
flows, give the bond’s value equal to its market value.

3e V05 1 31 4 3¢ V15 1103e V2 =98.39
= Bondyield rate ¥ 4R & ff % 4% T H I ek 39 U 5
3e¥45 4 3e¥ 4 3705 1103 =98.39eY?

w BiEEFE (trial and error) » ¥ R EF F X T F Fy=6.76% °
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\ Z & Jz ¥ & (Par Yield)

AFBERJIF > REFEPHRENY

o THELEGIZEF c=6.87% -
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n BRAS F T @Jﬁw IR fﬁ %
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4o~ 4 (Table 4.3) -
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Method) # & % i & ;; %\

Bond Principal ($) Time to Maturity (y) Annual Coupon ($)

Bond Price ($)

100 0.25
100 0.50
100 1.00
100 1.50
100 2.00

0 O O o

[EN
N

975
94.9
90.0
96.0
101.6
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Maturity (Year) Zero Rate (%)

0.25 a
0.5 b
1.0 c
15 d
2.0 e

22
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97.5xexp| 2 12100 = a=axin[ 22 |2 0.10127
4 97,5

Maturity (Year) Zero Rate (%)

0.25 10.127
0.5 b
1.0 c
1.5 d
2.0 e
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94.9xexp b =100 = b=2xIn 100 =0.10469
2 94.9

Maturity (Year) Zero Rate (%)

0.25 10.127
0.5 10.469
1.0 c
15 d
2.0 e

24
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90.0xexp(c)=100 = c=1In (%} —0.10536

Maturity (Year) Zero Rate (%)

0.25 10.127
0.5 10.469
1.0 10.536
1.5 d
2.0 e

25

4 x e—0.10469><0.5 + 4% e—0.10536><l +104 x e—dxl.5 — 06
= d =0.10681

Maturity (Year) Zero Rate (%)

0.25 10.127
0.5 10.469
1.0 10.536
15 10.681
2.0 e

26
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Bx 0 1P05 | Gy g 010 | 5 g 0L ()5 072 — 101 6
— e=0.10808

Maturity (Year) Zero Rate (%)

0.25 10.127
0.5 10.469
1.0 10.536
1.5 10.681
2.0 10.808
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‘ (Treasury Zero Curve)
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10.681 10.808
10.469 10.536
10 | 10127
2184 E\ﬂj e ()

9 L L L L

(6] 0.5 1 1.5 2 2.5

28




‘ iz dp ] 5 (Forward Rate)

|
n FHIF AR A RE BRI 0 v A

gd pwmeanE LI Forda D kho

100x exp(Z1) xexp(F1) =100xexp(Z2)

1-yr Zero Rate 71 1-yr Forward Rate F1

I ] ]
I T 1

0 1 2

2-yr Zero Rate Z2
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RS TR 2 I

|
s fa,b,c,d.

Maturity (Year) Zero Rate (%) Forward Rate for the nth year

1 3.0

2 4.0 a
3 4.6 b
4 5.0 c
5 5.3 d

30
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L d R LIS R (2)

100 x exp(0.03) xexp(a) =100 x exp(0.04 x 2)
= a=%

Maturity (Year) Zero Rate (%) Forward Rate for the nth year (%)

1 3.0

2 4.0 5
3 4.6 b
4 5.0 c
5 5.3 d

31

RS TR 2 I R )

|
» &b

100 x exp(0.04 x 2) x exp(b) =100 x exp(0.046 x 3)
= b=5.8%

Maturity (Year) Zero Rate (%) Forward Rate for the nth year (%)

1 3.0

2 4.0 50
3 4.6 5.8
4 5.0 c
5 5.3 d

32
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| R A Ry (@)

100 x exp(0.046 x 3) xexp(c) =100xexp(0.05x 4)
= Cc=6.2%

Maturity (Year) Zero Rate (%) Forward Rate for the nth year (%)

1 3.0

2 4.0 5.0
3 4.6 5.8
4 5.0 6.2
5 5.3 d

33

| d R LIS RIS (5)

|
n fod

100xexp(0.05x4) xexp(d) =100 x exp(0.053x 5)
= d =6.5%

Maturity (Year) Zero Rate (%) Forward Rate for the nth year (%)

1 3.0

2 4.0 50
3 4.6 5.8
4 5.0 6.2
5 5.3 6.5

34
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LB 5 (D)

|
m If R1 and R2 are the zero rates for maturities T1 and

T2, respectively, and F is the forward interest rate for
the period of time between T1 and T2:

100exp(T1-RY)exp((T2-T1)-F) =100exp(T 2- R2)
R2T2—-RI1T1
T2-T1

35

|l (2)
I

n If the zero curve is upward sloping between T1 and
T2, namely R2 > R1, then F > R2.

n If the zero curve is downward sloping between T1
and T2, namely R2 < R1, then F < R2.

T1
T2-T1

F=R2+(R2-R)———

36
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BT AT L BRHIF AR R sl F (B ek S
)
s G [1,2] & B el
=« Time=0
» 3% w4Li7H $100 0 HH - £ o
w 4% w4277 $100 0 S H S £ o
= Net Cash Flow =0
= Time=1lyr
» 0 $103.05 =100 x exp(0.03 x 1)
= Net Cash flow = -$103.05
= Time =2yr
= Jz» 1108.33 =100 x exp(0.04 x 2)
= % 0 A 1yr m103.05 34 0 2yr e w 108.33 0 HFALFIF ¢ 5% o
103.05 x exp(0.05 x 1) = 108.33

37
N 32, —= 27 2.
| Ry IF m o ()
I
n G[3,4] & AR Y S
= Time=0
s 12 46% v 42i775 $1000 FH = & o
» 12 50% w4277 $100 0 F Bz £ o
= Net Cash Flow =0
= Time=3yr
= JT~ 1 $114.80 =100 x exp(0.046 x 3)
= Net Cash flow = $114.80
= Time = 4yr
» 41112214 =100 x exp(0.05 x 4)
%% 0 A 3yri1114.80 & A% 0 dyr #A0122.14 0 wE IS 1 6.2% o
114.80 x exp(0.062 x 1) = 122.14
38
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| 1S B (3)

FRFEARGARZIF A F g pH @ P53 PIF10E
W E 0 &8 )5 #a % (Forward Rate Agreement) % i {7 & ] -
s d P {IF A HFEAT A AR [3 4 EYF o FlcKkR YIS S
5% -
s FHFTAWE o RFZ &P FRHENFE ( L_»‘J)7%
. B ﬁéﬁ;}t?.‘gg:' SR AW R [B A EDR S BiafI s 5% -
= It BB EBR KT AT SN G L (BOIF) TS F 2%
o o
s FEFTARG ATz EP BPHENFE (T%) 2%
« BEPEERRTF LS N AW AL B A EWE o FHOTIF 5 5% -
s T A3 A]EHE T AT 2% B0 5% 55 (GEHAIF) 03
3% sEE e s o
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#4152 (1)
(Forward Rate Agreement)

~
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%

S

PR FTEE S E > NPT R R
?'Jfr’fé’fv?;’ PUB R Rk R W A
#1545 2 (FRA) hfE= > »in_#\kﬂ?—jﬁ,\p?;‘
TS ER- 9RJIF AR - &9

B FIF L OTCH H 2k o

B - A % LIBOR 3 5 s o

-

St
=
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Eivfw
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EH A5 (2)
(Forward Rate Agreement)

. B * & B (Borrower) fpERF Ty %) 202 R IS -k #

;BT P

# L (Lender) i » £%f P> &3¢ T, prfiid & e o

R, : FRAFA T Ff A
R : (LASHIAE PRI foss ] LIBOR FJ - (T,~T,)
Ry T, BB 2| g6 [ LIBOR F{f =3 -
P: F’—‘[,%Hp Uh & gE
iR gﬁg? %Hr
n 1 . .

P15 (3)
‘ (Forward Rate Agreement)

|
» LIBOR- 4 &_[F 74F f > st E@Fi‘ﬂ{?'l F’“a«‘r?r; flens =
T & L E A

MR ER S T,-Ty, 6l4c: T,-T, =05 Bl &

- = » {5 5 6-month LIBOR -

s BZ& L rﬂjﬁﬁ‘f
L (g}ﬁj) : L(RK - RM )(Tz 'Tl)

R R b TR AR E

B ([,flij) b LRy -R (T, -T))
Note: R, 7+ T, E?ﬂrﬁt@%ﬁfﬁiﬂ !

42
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B ISR 2 (4)
(Forward Rate Agreement)

I
w R F R
= § > (Buyer) ~ & > (Borrower)
T ‘1{/-‘::-’1‘“?@ FHH ?;?'J x B ([,flil) . L(RM - RK)(TZ 'Tl)

= § > (Seller) ~ § = (Lender)
- T H TN F ~ FEEJIEF L (£77%) ¢ L(Rx -Ry)(T,-T,)

NS LR AIE SIS RS E B Ll

L SEIER

i# 3 15 5 2 ()
(Forward Rate Agreement)
|
- A ’FRA{’&_Tl)’]&iE‘-F:‘%E SR S
T, Fl¢ o B P {IF I LEB &
SpE A E G
L : L(RK'RM)(Tz'Tl)
1+ RM (Tz 'Tl)
B : L(RM'RK)(Tz'Tl)
1+ RM (Tz 'Tl)
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2 4] F % 2 (5)

(Forward Rate Agreement)

FRAGEQpHEF >0 @ F AT xT, &7 c- BT, xT,h
FRAS 27 22 h paed > T2 55 FRAZBED > 24 p @T,0H
PFRAW,\I‘JBO

Notation | Effective Date | Termination Date Underlying
from now from now Rate
1x3 1 month 3 months 2 months LIBOR
1x7 1 month 7 months 6 months LIBOR
3x6 3 months 6 months 3 months LIBOR
3x9 3 months 9 months 6 months LIBOR
6x12 6 months 12 months 6 months LIBOR
12x18 12 months 18 months 6 months LIBOR
45
|
n RO ERIHFE T Rz E8T 4% D F Ak
$Ilm = B » > Fa =z B Mm« e o
-F»?I{Sﬁf@’S ® " e LIBOR % 4.5% > Rlzz 2@ & 3.25
AL E R 5
$1m X (4%-4.5%) x 0.25 = -$1,250
m BF 3 ETHIOEFREE  PREEFE

-$1,250/ (1+4.5% x 0.25 )= -$1236.09

46
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‘ = (Valuation)
|
o BWPIFRRAGRAF 0 5 EE R I
o EETEPLHIFRNERIF P 2 L kel 5

0 "4 - DTy o
« AP LER L OSI=T) aif i
R T L(RK — RF)(T2 _Tl)e—Rz(THO)
I’ﬁ U L(R: —R)(T, —Tl)e*Rz(TrTo)

HY RyM R B R, 5 (T,-Ty) #HenE L)% o
w R EEPFFac §t=TFF > Re=Ry °

a7

I F R E 1‘]& (Term Structure of
‘ Interest Rates)
|

n FISFH R A4 2 318 P Zero Coupon bond 74 %
rYield 2= > x 5 7 5 & & (Yield Curve) -

m 5 ey
http://stockcharts.com/charts/YieldCurve.html
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AW ek & A

N

Flat Yield Curve Upward Sloping Yield Curve

b= |
ol 1
b 3

BUHARAR 2|

Downward Sloping Yield Curve Inverted Yield Curve

5 ]
= x

ZIARAR FIARA

7B AR ﬁﬁ R G HE
IRy ZAE TS

» Ff Hp 72 34 (Expectation Theory)
» 7 3% [ 724 (Market Segmentation Theory)

w n 8 45 32 2 (Liquidity Preference Theory)
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2
~m
\\m
=
\\3

72 =4 (Expectation Theory)

FHP IR A TP R I S E_ K R W ) I g
P

m 2 Al 2] Epangdp s s 5% &7 B B
*R- E (G- EWH S I L 5% -

51

L kB LA
(Market Segmentation Theory)

I

s PHRIGEGWP L P frﬂﬂm‘f’% FE
e Ho ngm, O Je g S R | RO
ﬂ’fljifi\rpﬂpﬂ’f x &L pB FHanez R S

,

2
Hp

LR

s B FHEP T LG REAFE wPHIF A

n R ;ﬁb‘*m’—ﬁ;ﬂp\?4ﬂipﬁﬂ? g 1Rk
ﬁp? "2 ‘\«”F’ﬁF‘f __r' 2 jﬁ’{}i‘f s 14y eI |—‘E E‘" X - T
EH ¢ rr-ﬂp 4?7&&%— iy R

52
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o B9 P U 4 TE
(Liquidity Preference Theory)

n xﬁ%%l‘*’ mpfuﬁg iﬁpﬂf ﬁi%i“"ﬁ%} 5‘51
ZF i & ¥ (Liquidity Premium) °
" AR E Mé” A RFEAE; (QH- &L G-
e WEAESR e (L+y)? = (1+n)(1+1)
w 3o EL - EdR e (L+r)(1+E[R])
n FEEYHFAA o TGS & w% LE[r,] >f, -
s FEERDETFT O BE G- 2L G- £ ﬁ': L f,>E[r,] -
s BB EHREP ISP T R T A S S FIY f,>El]
= Liquidity Premium =f, - E[r,] -
n H ko —ﬂiix?’\inﬁrﬁ/ B RPRFTERFT LR L
F] ¢ Liquidity Premium T 8 4 i o
53
?J:u/ P]{)\?:‘(l)
(The Management of Net Interest Income)
I
o AL D RETILATE - BAETIL LN
-a)i?ﬁi%ﬂ%%ﬂ%’ﬁW%@ﬁﬁifﬁ%%ﬁ
Fo e fRenfl F b g e
n BRALIT I FESR AL T A lyr 2 Syr e e IS

4cTable 4.6 -

Table 4.6
Maturity (Years) Deposit Rate Mortgage Rate
1 3% 6%
5 3% 6% 54
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FUA E T~ 12 (2)

(The Management of Net Interest Income)

I

Table 4.6 154 K& 7 1 - BEK » AP ER THF A
HAKTER > - EHnF/R A f%zgw:s@ g4 RvRE
FEARE 0 ARPIF A BT K;}g;t;' o

Fr-Zg /7y lTaxn /- aedfs/HT
:’f\ﬂ ":_,-ar)fﬁpf"

Table 4.6
Maturity (Years) Deposit Rate Mortgage Rate
1 3% 6%
5 3% 6% 55

FUA E T~ F 12 (3)

(The Management of Net Interest Income)

" %’f:‘{lﬁfﬁ”%‘ ) iifl‘-ﬁ—- :'KT%']— =3 I'E-’_@ﬁﬁ'%_{ =X >
~ 2 -T
I

56
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I =g g2 (4)
(The Management of Net Interest Income)

I
s FEEGHEE R - A G- ERd T
x o RE- BT E?
. l—éﬂ%\ﬂg@gr@,— K F- F o F oo B |

RE-SXE-FrrgET
=2

(?
§Hm - BT E WAL RTR S |

57

FI A % e~ F 12 (5)
(The Management of Net Interest Income)

I
n #4715 4R § 4e Table 4.6 > 7Y

. Tﬂxﬁ ¢ e 2 3 Ak (3%) -
. }Hx—*ﬁ € e £ 8 R i (6%) -
n BRCREFREFEDFHELD R
Net Interest Rate = 3% = 6% - 3%
» FHREPIFTE (L% 2%) -
Net Interest Rate = 5% = 6% - 1%
C FREfFI A (22 29%)
Net Interest Rate = 1% = 6% - 5%
n AR R RS R R

58

29



FU A % JT ~ F 12(6)
(The Management of Net Interest Income)

|

s FREFOTAE LG A
oo FIMARGTRREIET AR
Kﬁ,o

m - DR 3% K (Swap) 0 Ch7 -

G EC IRBTEDOF/FHTIS 0 4oTabledT -

Table 4.7
Maturity (Years) Deposit Rate Mortgage Rate
1 3% 6%
5 4% 7% 59

1 4% e~ F 2(7)
(The Management of Net Interest Income)

R e T LI
B e 5 B RIS 0 B 20 P AL SR LE D
Fare FASG Ganllp #dn® o R TIF D  -

s - AR B SR o 4ok Table 47 0 £ 3 15 43 3ty
fIF o JIL AT ind B -

Table 4.7
Maturity (Years) Deposit Rate Mortgage Rate
1 3% 6%
5 4% 7% 60
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Exercises

4,5,6,7,10,11, 12, 13, 15.

61
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