Exam 1
Afternoon (PM)

Answers for question 97 — 110 of Fixed Income

97. Y= E[H] ~ BIFIF (couponrate) 10% ~ 4 & [i] (semiannual-pay) ~ [“I£E (par value) %
$1,000 Elfi[?i‘;’} » F AHHF][S (spot rates) Y[~ > EJ[JI?Z ['Ei‘;’}‘ﬁl@fﬁﬁ% 209

6 i £ * 5%
125 6%
18 {fHE 7%
24 HE] 8%

A. $958.3

B. $1,1014

C. $1,038.6

}’p“éﬁija’ 1 C
Hepr s (1) PI2FFHET
$50

1
(1+5%j
2

+ $50 4 $50 - $1050 .
6% 7% 8%
1+— 1+— I+—
2 2 2

= $48.7805 + $47.1298 + $45.0971 + $897.5444 = $1,038.6

(2) ffr® ] TLRAS5RT RSt R

PV of CF1 :

PV of CF: :

PV of CFs -

PV of CF4 :

FV = 50, %:2.50, N=1, PMT=0, CPT = PV =$48.7805
FV = 50, %:3.00, N=2, PMT=0, CPT = PV=$47.1298
FV = 50, %{:3.50, N=3, PMT=0, CPT = PV=2%$450971

FV = 1,050, yY =4.00, N=4, PMT=0, CPT = PV =§897.5444

$48.7805 + $47.1298 + $45.0971 + $897.5444 = $1,038.6

(Reading 54)



Fﬁ% "5 P AP (duration) ;o M AP H T e P RRRFR = ARAIFO I
(all else equal) »

A, ELZFSF (coupon rate) t?f! » T g
B. EL% A5 (coupon rate) #—?l% ) ??E,\EJF'E?@
C. Z[HHHARY (maturity) &= > g | -

f_*’ﬁ‘éﬁi B

T I PRI SRR S5 05 SELS Gero-coupon bond f sero
bond) FYUE IR LA o — JﬂQF’?%EJ '—TQQE'WFE[ il fq_ﬁfF, [T o] (modified
duration) ; F¥ " E IS AU (effective duration) o

(Reading 55)

* JF&IQ r [‘Eﬁ ifﬁ:@%]ﬁ% ALY L-FT%'??@ (bonds’ priority of claims in bankruptcy) ;> ™ J[[F5L
?ﬁf_ﬁﬁz‘?

A. ﬁ%ﬁ‘v@gmf?”&iU”ElEfc?‘"?j\fql_;’\é’[*%ﬁifj s o SE [ﬁgﬁfﬁﬁxﬁ (claimants) ' =
TRIEL b HJ[‘E? Flf E| * (subordinated bondholders) i [[¥[pil50 £ 4E

B. el 9¢ﬁF*WW’%nW$?@F’Fi@”*@ﬁ°

C. % [ﬂ RN -,\g:ﬁ-:? g |KE‘H| ) [éj = F[ JT”ﬁFﬁF :Ia_'y'{ﬂ ; lﬁﬁirfFlﬁ»,»J@ﬁfJ °

fjﬁ%*i TA
AT ] A O
HIEBZ CH Jésrfj rFE 0
TEE[F (in bankruptey) » F [fil— w¥ A AFAG R {5 %T*@— Tu@%ﬂ * (size) ~ F[
PAEAME (maturity) =5~ Fap]E iﬁﬁ ] (time outstandlng) fi Jw'{g?ﬂﬁb @” Z7Y (on
an equal footing) °
(Reading 56)

100. ™ j[IF) F%I% =l 5 [Hﬂ‘uiﬁlﬁg??fﬁi fif [,.ﬁ% (Treasury Inflation Protected Securities, TIPS) ; [%
,&Tf_‘_lﬂ jﬁ FE €

<

4 & (principal) [A5p]ET = ?ﬁ*ﬂﬁ
ELZ HIEL (coupon payments) [#] €72 =5, Fﬁ%ﬁ
+& (pnnc1pa1) = LIS FIEL (coupon payments) [ ?ﬂ (5] Eﬁ?ﬂ?ﬁ“ﬁrﬁﬁg °

J?J
J?J

7

aw >



JjFE Alﬁi C

FJ@PT EIC s L
W@‘E‘?ﬁ—ﬁﬁgﬁ 5 Y TIPS £y 4 ﬁ,g‘r[ [fi%} (capital-indexed bonds)» £l 74 & [AE 35 13f]
1o E P EH R (Consumer Price Index for all Urban Consumers, CPI-U) [YABES Il }?’*ﬁ‘%ﬁf
Pl= H B AR (coupon rate) %fﬁ}fﬁj\?@" (EPN = (RS 5T E ﬁfﬁg‘?ﬁﬁ@
PORRRE > P TR S x RS ) IHENEV RS FIEL (coupon payments) [19.& #5  fL

-
(Reading 52 & Reading 53)
101. ™~ ?/]JF%I%JE?‘ EEEMFRY (option-free bond) FEJ‘ ﬁ%ﬁﬁﬁy@ (price sensitivity) [JEF ES

(yield) fimd (= » i~ {lRLLFEEfs 2

A A A IR (i -
B. %ﬁﬂéiﬁﬁ’ﬁﬁﬂﬁ@ﬁﬁﬁo
C. A A o AR e ] -

JjFE Alﬁi B
FJ@PT 7+ Rl IF'??‘“'T?ﬁtjfgﬂj} P A B%Ejf (155 P A1) (duration) » p ] AR £
Fﬁgﬂj} HlissdY3] 3 (slope of price- yleld curve) * BE BT P B JEFE A

i o B i umu}@J>@Vﬁméivwa@thmu}@*>

L

Price

RS

(price sensitivity)
AP = AP,
""" : & FEER

(duration at &)

n, A TPEEE
(duration at A )

T, T, FEHIE
Yield
AR ig
Price-Yield Curve (Reading 55)



102. 5~ g EII[EZ[ (callable bond) fi% | ¥5% ML (effective duration) £} 5 Effi;ﬁ’l‘%
(negative convexity) #5200 o [ Jf[fé/‘“"rfg[ﬂ} (benchmark yield) ™ [& 110 |[ﬁa‘w (basis

points) » FI[H i Y (fHfisidg 107 Fin 2 2
A 721%
B. 4.79%
C. -4.79%
R B
AT Ap% = —(DXAY)%+{£ (9] }7 " AY =-1.2% D=5 C=-200
2 Ap% = —[5x(=1.2)]% + (_200) L1 %
‘ 2 100
> Ap% = 6.00%-121% =4.79%

(Reading 55)

103. 7 {48 7 8 7 2

A BE ?;jﬁg[ﬂ} [lA5L (yield curve) = =#2E) (parallel shift) Eﬁ B 5[] (duration)
s [FL[;T [Ei s ?ﬁ” 1 S F Ry f"gj ﬁsﬂ(ﬁ‘ 7 (price sensitivity) } fq_ﬁﬁ TS e

B. flF ?ﬂgﬂj} Elh&»\’i'ﬁ,;ﬂl (shifted inversely) Eﬁ S g ] [F‘[ET@??} ?ﬁ”ﬁ‘[éﬁfg
F|=ggr Jfgjﬁiﬁ@ ?iﬁﬁ B e

. EEPEEL APPSR 1 S 05 SO

ﬁiﬁ@ ﬁﬂi{ﬁﬁgu o

=
(Reading 55)

104, ||t I,FI?:{ J_*EE ?
4 ?F v;J[JﬁF ELZ H[ZF (coupon rate) 8% ~ & {1 ~ I%E (par value) $100 foz = A {25

(option-free bond) :

A — F RV R (yleld) F 5L 8% > E[IJE 5 FYfl (market value) F3$100
B = R AR Y 10% E‘UWE‘J;J FHT (1151.$95.03 «



C. — I ] AT, 1 10% > FIFH 25 (7] £5$100 -

J_*FEFAT;% :C
iepT s A Elfjéﬁ*ﬁi%fé
- F AU (yield) ST ELSS F[[EF (coupon rate) » E‘[JJEW MEHEEE (par value)
$100 -
HIE B AU }’F}‘éﬁ JE",FI cp Jésrf;j }’F}Té
i 2 B 15 10% » FUS Y R IR
TR TSR ERSET R g

%[: 10, PMT=-8, FV=-100, N=3, CPT = PV=95.0263 = 95.03
D S EF T ]
8 8 N 108

+ = 95.03
(1+0.1)" (1+0.1) (@+0.1)

I'TFJI?EZ /A [ﬁnfﬁﬁﬁfﬂﬂ PFEF [ T EHERLT FlF EIJ?Z[?J??}F}’ LEEIF S (premium
bond) FYRLITIEIE T (discount bond) ’ dH?“?B“ YA R A %"’ﬁﬁ&%l’?ﬁ?}‘
5 RE PSR o IR TS SR T EIIANE] (maturity) > 34 1 55 1 SN L
(carrying value) }Iﬁj"ﬁ‘ﬁ?ﬁ“ [ i T’?ﬁ[’?ﬁ?}‘ﬁﬁ i E&f"gf [l (carrying value) }{ﬁjﬂ? WA ]
S 2 e RS 9T IR S - H Rl U [ e
(Reading 54 & Reading 55)

105. ™l e B T 2

fEy EI[[EJ %5 (putable bond) .V F?[Ef! KR P (comparable) [T GE S (option-free)
[?tl 75 °

B. § sﬂ&l‘@j 57 (putable bond) I fEtfif S84 ER 1S E SRR 55 -

C. FE EII[EZ[ (callable bond) f"?[;ﬁjf! LN i F S #“'@[?jﬂ o

f_*FE Alﬂi A

Fﬂ% TRk (comparable) fiﬂgtlﬂmm' T g ﬁfﬁl[—ﬁ (all else equal) | °
FrEpl RS AR = PR M R T PR + e R
RIS PO = Pl B SRS PV — BIRERY R

(Reading 55)

106. *j[IF) F%f;d [E'i?} Y 355 [indenture (trust deed)] FYU#5E(FH J}”’Eé ?



A~@ﬁﬁgkiﬁ@ﬁﬁﬂLH%W@U“@%i@W%?ﬁWT@&%@WﬁMo
B. {55 Sk CHEPIST Y B N VR R VAR o R
C’%ﬁy%ﬁﬁﬁﬂWM@ﬁgfﬁfﬁmiﬁﬁﬁﬁ?L@mw@ﬁw

CRERE A
AT A OB TR -
s aL S SR RS AL IR & S e A i -
S B RS C s -
(Reading 52)

107. 3 &Y/ (investment horizons) £ 5 & fufey * '8 (par value) $100 iy @%ﬁﬁ%lﬁiﬂ EN
# [{ (annual-pay) ~ 8 & Z[# (maturity) ~ £L55 #[]3 (coupon rate) £ 6% ['?i?}‘ RICA I
JAFE (yield) iéTJ[Iv—f[E‘% (basis point) * i ’Pﬂf[ﬁ‘% (basis point) ?{‘ETI?J}['???} N
TSRy - B A 8 L

A, EUHSFEE A S gl (approximate Macaulay duration) £ 6.58 F o

B. &A@ W (duration gap) RV o

C. I?}Z}E‘?% PR e A RS (yield curve) U A% (immediate) ~ — SR
(one-time) ~ I = (parallel)[fi Jfﬂll (downward) FEENAYE G o

F@FAT : C
T o R C AR g
Il pORE R S AR L S A (approximate Macaulay duration) ; £% 6.58
F [y A M B (duration gap) Kb T 1Y 1.58 F o i R VR LA B LR
T E?J‘@Elfi‘[‘?‘]iBJ1 ’ I?Z?Q‘?* ~ AR e A A A o AL S e S Ty
(upward) | FEEU T TRL T [ (downward) | FEEHOE I - ST R I L
IEJ‘ i@ (market price risk) [N RLELT} FIELF[#¥%YE @ (coupon reinvestment risk)
IR A PURSTREEE B E‘fjﬁﬁﬁﬂfjﬁ% o
7@%”}@@?’{[-—— |[a‘£i %ﬁﬁﬁ E[fj i%??[ér“[ :
N=8, I'Y=6.01, PMT=-6, FV=-100, CPT = PV=9993793
JEF| D — [ E gﬂfﬁf i I%?’fﬁ :
N=8, I'Y=599, PMT=-6, FV=-100, CPT = PV=100.06212
EHERR S5 5 L] (approximate modified duration) £ :
100.0612 —99.93793
2x0.0001x100

6.21



EOASRS FL % S8 (approximate Macaulay duration) £
6.21 x 1.06 = 6.58 (-+)
PRIf= s & g ]S ®E (duration gap) £% @ 6.58 F -5 F =158 F

(Reading 55)

108. ™[I F) F%IE;J”'E 157 V{%# (bond covenants) U [ H T J}ﬂgé ?

A. LK (affirmative covenants) J[[E {57 5~ * F’éyl’mmg 1

B. FIEWFHE Pk (interest coverage ratio) 7 FI;\__”-——I[—@E,IICE [ ST S I
(negative covenant) °

C. %5 IERIE LIS 387 S [Ops o TRLATEE B PR ST (not legally

enforceable) o

J:FF:‘ P i

FJ@PT pey ,FI C [y I -
(P55 G EURLIFISS A 7 PG [ SR b LTSS
S ,FI A ﬁ Jésr*utﬂﬁfg[ B F‘ J&y«iﬁzrpg o
IR B st THENSE Pk (interest coverage ratio) /U\?EILEH,_@@@E@E_}H -
I {?ﬂ" 0T F“r£$%4ﬁﬁyﬁil%ﬂjk“3*J’ Al L R GR

ffﬁjﬁ%: FORLAR — HI IR S — (Wi ) (maximum) F5 4R X (minimum) J/;fgﬁggmﬁ[j;ﬁﬂﬂ
ﬁﬁrﬁﬁlﬁj

(Reading 52)

109. il% (spot rate) = Z[HSEF= (yield to maturity, YTM) J[I™ > [ij 218 (par value)
EB$100 . [ 55 ] [FERS100 » [j— & 4 I A0 45 %) 2

0.5 & [ |7k :3.6%
1.0 5 P |F]k : 4.8%

LS & [WEIGEAIE (55 STRAIE)  5.6%
(ffi%5 STrlEF © Bond-Equivalent Yield, BEY)

A, 5.64%
B. 532%
C. 582%



T [“E'J,I?Z ['?i?}‘ S F%?%TJE?‘ ke F{’?J‘}ﬂﬂ'?j?}‘ FUELZ [ (coupon rate) 7+ FfF]

5.6% °
A ELZTHIEL (coupon payment) = [“IE (par value) x [EL55 #[[= (coupon rate) + 2)]
= $100 x 2.6% =$2.8

AJJ G 1S A -
$2.8 + $2.8 + $102.8

1 2
(1_’_0.036} (1_’_0.048} [1_'_23}
2 2 2

= $2.7505+$2.6703+ Lﬂi =$100

Z
1+=

- =$100 (Z, : 1.5 & A[[HF[F)

LS8

B3

3
o [1+Z] 2 3028 ) 0
2)  $94.5792

1
1+% =(1.0869)s =1.0282

=2 Z,=(1.0282-1)x2=5.64%
(Reading 54)

110. Y~ 75 [ IATEF (market yield) 1% 6%]% [T S & 2] - 8%[YF [ (annual-pay) ['??
TR AR A 7%3315% f‘%%ﬁ' [l"r{%ﬁﬂ (% %,LL' (5] Eifjﬁ% (carrying value)

N (amortization) £ %P1 ¥ ffvgy A F[H Y (capital gain or loss) £} %
g
er b FH R
A. i_EEJi}l 1 $2.722
B. i_EEJi}l 1 $3.079
C. FIIH :$2.722
F@FAT A

AT [’E”j?} Eéfﬁiﬂﬁﬁ N4 TFT #il f"gj [l (carrying value) J[[£3E T FEfd F%??fﬁ Ik
N=5 [/Y=6, PMT=-8, FV=-100, CPT = PV=108.425
[’E??} %H'.Eﬁ 5] TFT ik f"gj [l (carrying value) £ :



N=5-2=3, [/Y=6, PMT=-8 FV=-100, CPT = PV=105.346
s = 450 (amortization) £

108.425 - 105.346 = 3.079
['???? %H '.Eﬁ Elfiﬂ_J_[E (market value) £ :

N=5-2=3, I/'Y=7, PMT=-8 FV=-100, CPT = PV=102.624
YA FIH Y EK (capital gain or loss) £

102.624 - 105.346 = - 2.722 [ex 4 TEF}'\ (capital gain or loss) ]

(Reading 55)



