Exam 3
Afternoon (PM)

Answers for question 97 — 110 of Fixed Income
97.

F AIHIFH (spot rates) Y[ F[| o H[l— & iV By
rate) £y %D 9

[& & F 3R (implied forward
1 = W] 5%
=+ W[ 6%
3 F ] 7%
A, 7.25%
B. 8.53%
C. 8.00%
r’p’éﬁé& C
HepT
1
B |B-A
IFR, , , - {(“ZB )A}
(1+z,)
B=3x2=6(periods), A=1x2=2(periods) B-A=6-2=4(periods)
f
| |
2 A B-A=4 B
1 1
1+7%/2)° [* | (1+3.5%)° |*
o IFR,,- % _ %
(1+5%/2) (1+2.5%)

-1=1.040-1=0.04 =4.0%
4.0% x 2 = 8.0 % (semiannual bond equivalent basis)

(Reading 54)
98. 7| Fffd " %5 P I (duration) | T [ P H L



A, EPIFTEARIR (effective duration) =! }I%]’ PRELYETE AL (benchmark yield curve) g
[ Frd [PV & B A [™ FJ T

B. A &R (Macaulay duration) il El il 25
bond) [RVFEF|[=7h [~ Frd [ FIJ[EF‘H@{“‘

C. [Br-mwt (modified duratlon) “'}Hﬁl/‘* JEFER ANA5L (benchmark yield curve)
figh [~ Frd [EIRVZ & iR (=5 * HEl -

7

[fi55 (option-free

LR A

EJ@P? D EEAR Jésgj;}’ﬁ“eﬁ JE’,F[ cp J&srfj T_JF}%’ o
FUE| £ 355 3 ][] (effective duration) ?i_“'}{jﬁl/&" SE AL (benchmark yield
curve) A& [“Hrd [EUZ & B (=] * BEl o AT @A (Macaulay duration) =
(17— i E] (modified duration) ?’{H\}H[ i F A [ Al [E TR & R )

£l o

ZHIEBH Jiif“jij J_*FE °

Fo % B GEIHRY (Macaulay duration) - ZFiEuE B 15 # S8R (modified duration)

?’Hﬁ'ﬂsfg&é%méfﬁ'@[ 155 (option-free bond) [X/3f#|[=7gh [~ Fr) [ Eifgﬁ‘[’@[

(Reading 55)
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99. "I P O

A, BT ﬁ[[ﬁ |V [RELS F[S (low coupon rate) fiY ['???} [E RS ,@fg}ﬁ;g (zero-coupon
bond)] i JF » PPN LS5 FlJ=F  (coupon rates) |CEJE"E[[£FJJ??IE[§*< (market discount rates) °
FTBITALE Aj ARE 7L S i Ao 1
?W”ﬁfﬁF Fﬁwguﬁﬁj l/”ﬂ?f&@[ HYF T EA .

B SIFALS 7 S SRR PRI A BRRE
ML RGO % 2 [ 7 15 £ PSR R O 5 1
Frosbhe

C. T AVEIIIN £ o R I TR % B AR

EJ%’FAT: B
T - P,F[Bpu&srij T -
FELF Y (zero-coupon bond) ] F » [ HHIRE PR Y R [?j fij BPrdisk A
%'“ [ AT 153 Pﬁ SRR R Y (55 P R S g T e ) R (R
|7J P%“I—‘J”EFEF [—-—ﬁwﬁ[j[?j-?} I/’P*pf&;@[ F” yET o] o
p,FlAﬂﬁT LJ_*FE °
T ALY (SRS AP ST (R P RLF RO 7 I LS5 A (coupon rate)
fc%"t IHPTHIE (market discount rate) » [5 ﬁ Jiﬁﬁ%@* A KX[FI EEF 153 "“‘Eﬁ » 2[4
TEIEREE S L 0T 3 F SRR O 5 @ o1 5)



L PSS T
= C RS LJ;FE °
T E ArEHAHARE] 2= > BT FIISF (coupon rate) WJF"E [iﬁﬁzﬁ “ (market discount rate) ¥
[EJ 7 H ,ETJ”F( F o A F '%Eﬁ[fﬂ
(Reading 54)

100. |43 (7 4 1k 2

A. EIJEE“]EII['Eéf} (callable bond) ElfJfFF?['SE_PI = ZUEEAME Y (option-free bond) ElfJfFF?['jﬁ_”l +
D Eﬂ@%’%ﬁ@ (embedded call option) EIfJ Fj[gﬁj

B. p'Ey EI‘[’E?} (putable bond) ElfJfFF?['jﬁ_”l ZEEMEES (option-free bond) ﬁJﬁ’?[;ﬁj
B i S (embedded put option) [i Jﬁ[}j

C. p'ey EI‘[’E?} (putable bond) Emﬁ%}[’@ T EENEFS  (option-free bond) ﬁjﬁ’?[;ﬁj +
B i S (embedded put option) [I Jﬁ[}j

J_*FE llﬂ[ :C
F@?PTF A PR e TE@[HI['E%‘E]U?@{’? " (bond issuer) HEE |7 EF )T %[J}{Jijﬁdi}{ﬁ]"
IE??}E%J'[H' ST FOREA - (i | e A < R ] el ATE %E'(’?‘ﬂt)*@fﬁﬁf i FINEF]
?“@) P*“”i““ﬁ? lﬁl*ﬁ”f?ﬁ#‘ﬁﬁ R (5T o PO R 55 JORAT A
[——“ R %} (option-free bond) Y Fj[;ﬁj SIS ]
TR ST P LD = 1~F@[§HEJWE - T EIRRE AP T
ZHIEBH Jiﬁf“f_‘_j T_JF}‘E:F'J#E",FI C pi% J‘T_JF}TEo ll[l:[[[?’j 5P JE—J— (holder) };'55‘ Gl
bE *IH{?BH}H (fi57 BHlplai i g 7~ (bond issuer) POREF(] (LI =i f] el AT 0
GRS e El@ﬂJ(%l’@ ) P\'l”{l B (5 HOEAR SR S R (R 5
(Optlon—free bond) ﬁjﬁ’?[;ﬁj rﬁfé' |
PRI PR = SER @[ﬁnﬂiﬁ’?@ + B R SRR T
(Reading 55)

101. N[ # T & gHE] (duration) | lﬁf ot e EE"#“'@BJ[?J % (bonds with embedded
option) Eﬁ‘[@[“fﬁﬁfgf ([ [ FNFTJ 72

A Rfiﬁ
B. ¥ Tiu

C. E[ gitH[H] (effective duration)

] (Macaulay duration)
'”if H[U] (modified duration)

T Fgﬁi L C



AT T SRR S R R RU R R R o pUE | E S g
(effective duration) ! }H PUELYESEA[ [ (benchmark yield curve) /g {™d [EIAVZHLE
BB (3| I LT e R R S %
R S Ol 7

(Reading 55)

102. 180 ~Z[#]V FyH £ EI (commercial paper) it |]j %! 4.OO%EI5JE!§§J§*< (discount rate) &
bh o %} ¥+ LY RS STAREFEE (bond equivalent yield, BEY) 1 %) ?

A. 3.96%
B. 4.14%
C. 432%

HepT F/ﬁ?ﬁfﬂfgﬁimiﬁfﬂ 3.OO%EI5JEF'T§H§*< (discount rate) % pb - BT ) E @ﬁﬁ@ :

1
$1,000,000 x [1 - (%) x 0.04] = $980,000

£l [E 2535 fFl fF[J# (bond equivalent yield) ﬁ? I 9pF [ (add-on rate, AOR)ES -
(365 ) x [$1,000,000-$980,000] —0.0414 =4.14 %
180 $980,000
]'fﬁﬁt ) - FWN DY Ejfﬁ [ [iﬁ%?} (money market securities) [_Eki 77 = fFl HF=F (bond
equivalent yield) ==— # '] =T iv4 E[[iﬁﬁ 75 (capital market securities) 1/ [?i =5
STRIFEF VLS TR
@) SRR " ST A0 365 50 SR T 6y
(add on) FIRNY 32 S 4 i (future value, FV) ELRLRE -
3) E“fﬁﬁ[[ b5 v T discount rate § E ARRY TR TV EEESE AR H
[ B I’EIFPI;[} o P "??Eﬁ“’l o
4) - JfF o 7 W@?«‘ﬁlﬁ“ﬁﬁﬁ[[iﬁ (money market) [
a. I') 'ﬁﬂﬁ* (discount rate) iﬁf?fﬁ?ﬂ\ AR T
O £ Eﬁ«‘ﬁi&‘fﬁl 57 (U.S. Treasury bill, T-bill)
@ EF?[% 4 EI (Commercial Paper, CP)
= pERGiEE] (Bankers” Acceptance)
b. I'JAHUFE (add-on rate, AOR) HfE1FS & pAFVFE S HIIE) -
LT 5 U (Bank Certificate of Deposit, CD)

(Reading 54)



103. ARS8 T 2 ISR FIEAER] o (5 B e

A. \”’”Ef [EJ 57 (premium bond) ﬂ VY f ffi (carrying value) }H I?%:Eff | e
T’?fgf [Ej %% (discount bond) ﬂJ [;Ej (carrying value) }H I?%:Ef it 1 [ o
15 [Et [EJ 57 (premium bond) ﬂ U j[;Ej (carrying value) }H I?%:Eff 1 [ o

r’p’éﬁ;ﬂi C
F@?PT
l@i/[' JF’IJ} "ﬁﬁtj\@‘ L | P'EJ‘ [EJ % (premium bond) fYF#EE{EI( (carrying value) }Iﬁj’lﬁﬁf i
I [ > T ELF ST (discount bond) [1¥] FT E&f”é‘ [fi (carrying value) }HI%:E? FH FJ‘] &

?ffi ?Hﬁﬂﬁﬁﬁﬂﬁ&l[?ﬂﬁ [Iffi (par value / face value) °
(Reading 54 & Reading 55)

104. 5 % 2 ~ & 5 L E‘lﬂ;{ﬂ = (coupon rate) 1% 10% ~ [“IE (face value) £3$100 ~ FHA|=
(vield) 1% 9.0%[ffi%5 - ¥ FIFllH 11 0.6%H[IH i fridg 2 b 2

A, ME $1.5214 -
B. [ $2.3969 -
C. M $2.3969 -

ff0 =] TLRS55E BTt ™

THFIE£G 9.0% MV s -
I - 90 45 PMT=-5 FV=—100N=10
2

CPT = PV =103.9564

SEFEF19.0% HH| 0.6%5@[”%?7[?‘[ :

%[ B 9.0;0.6 =48 > PMT=-5>FV=-100>N=10

CPT = PV=101.5595

Ap (F%?ﬁ‘f@éﬂ) =101.5595 - 103.9564 = — 2.3969
(Reading 54)



105. 17U rj‘“éﬁj J hﬁf}f&ﬂ UESAPH T E Y [[PBTHER (market discount rate) AR 75 [
ARG~ Ay -

A. f/['fr’ [???7[ JEIEE (par value) FEET > JIIE ) jﬁﬁﬂfﬁﬁ?ﬁﬁ T [IFE (par value) °
B. ij[l%\' g %) }“ﬂ I (at discount) EE; BT ﬁ‘ﬁﬁﬁ#ﬁt TR k”?#‘
C. i/p;,\llj 3 %5 I 1Ef (at premium) EEJF Pl @ﬁﬂﬁj’q’%ﬁ& EEFFL'J' f?jﬁ‘[ °

}’p“;'?,” A

e L EIE A PURS 4‘}’F}"E
U] AT R SR AR (55 R R - ) F/lﬁ JEIEE (par value) FEET > T3
,E?F(Vqﬁj/""ﬁﬁ ,ip I%El o
%EE’ZE B Ei%érfj }’F}T'E’
UM SR Gat dlscount) fERY - AN TR S R - A Fif
ﬂwmﬁﬁ%w Pﬂ*ﬁ?WWWﬁW%WWﬂWw$°
S C U T rFE
i/p;,\llj Jifi%5 1 HEEL (at premium) FEEY > IR SRR EERE TS FE AR - A F/fﬁ
SRR S Iy W% TR R AR A I e

(Reading 54)

106, IS 4L ?

A TR PRI SR Y JIFER (spot rates) FH R [ 55 () [JE_”I#/’*?F‘HF/@?
% U i 2 H[El (no-arbitrage value)” ©
B. NS (fH TR 0722 AL (no-arbitrage value) i) © s TR Bos A - E)

= Jfﬁ-’é*? H‘ .i
C. fil E'JJE{‘?{‘ET[??% I B A (no-arbitrage value) s S [HHF] =k B S5 2 & B E
HWEF]F (yields-to-maturity) °

WV [ ELfST (coupon bonds) fVZ

}’p"éﬁ,*iﬁi’ :

AT T I C ﬂ R TR
R P E T 5 2 2 P (no-arbitrage value) S JHAF| = S et S & bl [ 1
WV TFEETT (zero-coupon bonds) | [UE[RFHFA (yields-to-maturity) [f] T hLEfE
BT kY [ ELF (coupon bonds) fIUE[HIFEFE (yields-to-maturity) «
HIEATHEFI B Jésri?ﬁrpg

(Reading 54)



107. 3 ELSF FJZF (coupon rate) £l 8%~ 10 & Z[[HA~ 4 & ] ~ ”’”jﬁt b$100 fV e iy EII[EZ[ (callable
bond) | YIEH R [E# (call schedule) - E‘[J’)*[ﬁﬂ YT EI[TZIEIJF’J} (yield to call) £ %) ?
® FE L3 EP TR
® 3 Fx[lH$103 ﬁif"?F‘ flpt

A, 89%
B. 5.6%
C. 93%

A ] TR RS
N=6, PV=100, PMT=-4, FV=-103 CPT = %[: 4.4472 %

T_JFTE BR A

AiTElsTv | (yield to call), semiannual bond equivalent basis
=2x4.4472% = 8.8945% = 8.9%
(Reading 54)

108. % i[’ﬁ?ﬁ [ L*EEQ

A, 25 FZ[HH~ FI55FER (coupon rate) 6%}V fﬁii“ » B=25 = 2~ EL55 3R (coupon rate)
5%fi ['E"‘]?}‘E@:‘%u FFHE Y (reinvestment income) I E[FF LTI R PVTEASF o

B. 25&F 4% [EI[EZ[ (zero-coupon rate) Tﬁ: I|ﬁ4%‘%f£ 5% (reinvestment income)
PIEZFR R oy # = -

C. 25 =FZ[# - [I55F=F (coupon rate) 6%ElfJ['§i§f}‘ » =25 ?FEH A~ ELS5 FI5F  (coupon rate)
S%EJ[EJ% Elgzlrp FHE [FE %t (reinvestment income) I3 Z([FF EIE s g F [ o

J_*FEA;i C
AT T”ﬁFEfF ~ RS AR @FJ' ’EIIJQE%HF%‘%%[ eX|¥*  (reinvestment income) |35}
g aJ/’y‘g%lJ} L EICANE
(Reading 54)

1095~ 4 & ] (semiannual-pay) ~ [*1#5 (par value) $100 [V Fl[fi (corporate bond) ~ Ll77 FlJ=
(coupon rate) £} 5%}-{75"2016 &L E 1 RIE - [?i TR E LRI T E L FI
ELZ5FJEL (coupon payments) e |E§£ﬁ [Eﬁéfji 2014 F 4 F] 19 PIERARIEE! (settlement) Ff



ij o PP I 307360 pu~BleET FITENY (day—count convention) ='J{F|[=EL 8% - [ H & Wf' £l

ice) A1 e ?
_FF‘L (full price) #17 H{I] EPF‘F[ (flat prlce) Zp
%%ﬁ (full price) Il ﬁé]‘?f?‘, (flat price)
A. $95.58 $94.36
B. $96.81 $95.31
C. $98.36 $95.31
r’p”éﬁi;t B

bTE B E2014 5 40 L FIEZ 2016 7 1ML EUSIRIEEY 1 4 VOB AIRL - [
H]30/360 FUABrEE EITE ] (day-count conventlon) g Jﬁf Fli— 203 [ RLS FIRLE
(2014 = 1 F] 1}y 22014 F 4 7| 19 [ I £h5 = EJlOS‘\o
2014 =F 1 5] 1 E'J/E?ﬁ%b :
N=4, I/Y=82=4, PMT=-52=25, FV=-100, CPT = PV=9456

2014 F 4 ] 16 [ | VK15 Efﬁ (full price) £%

108

$94.56 x [1+0708J”‘° =94.56 x (1+0.04)"°= $96.81

TeZEFIIEL (accrued interest) £ :
5% 108

$100x —x — =815
2 180

A FEJ‘ F‘F[ (flat price) £ :

% ’W[[ Ejﬁ (full price) - JEEFFJEL (accrued interest) = $96.81 - $1.5 = $95.31
(Reading 54)

110. ?J%a ikl J': "|Et @ (credit risk of bonds) ;- F[[F o L ?

A [T I’ﬁ H Rt TR ¢ (55 9 E A YRR I = AEFRLED (MR R 2 el [ER

B~ i+ HF- (W% 8 B IORS - (1) ] BB (probablity of
default) °

C. =¥% ﬁ“kﬂ‘%ﬂlﬁl@ fﬁﬁﬁﬂﬁ » H F %“ 1T [f[ PR (seniority)

TR B

e EI B AR r:- o — HEeS 5 [NEG [Ej FTpNEAY (indenture) % F LRSI
. (erossdfaulprovisons) - .41 I 5 38 HSHE 5 1 - i
5 o SRS B PO o B [ 9 R S
B (probability of default)



(Reading 56)



