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P Chapier-9
AR BOND VALUATION
Bong :

I+ fs g legal written promisony note.

*_ T} s 1 aqreement bejween fssuers and investors.

' I Ts a long derm debk whose (ife ts move thana year.

* M|adurity beviod T fived. [(eneraly 5 Yoz, 10Yex, 20 {77, 20 Yeo) .

~ Trjerest Ts a wcome teceived Vlom bond.

« Dond Can e cailed befove its maturity pewod o=
Which € Al1S0 ¥nowWNn 08 Calable bond. V-7

Terms: o SN

1. Maturity value () [ Por Value | Face value

2. Term 40 tY]alurite (n) /Maturity period |
2 - Coupon rade (©) ~/ nterest vate)) T
u. Requived %ate of Lejurn(ky) |Yied to ratustiy rm)/

~ ' Mareet wie | diccount wyle. .

5. CQU hexiod (M) for Canable bood

6. Cav 'xl:ﬁce (ct)_(pav value + premium)




* 1ypes of Bond:

Ji Bond .o /v vl oo ni
Redeemaole Hond b i Trredemable 30N
_ [ whose |He is fixed) ' 7 1 (whose \ife is NOF 'F"‘“D'
: br
= ¥ Perpetual sond
C0uton eond Zero Coupon “or
(V= Iiq + ™M) Bond Concol Bond
(V= M) _ (Vz=Ti-un)

% \Iqluahon o} Rond:

« Tf Interest s paid annuau3

1. Coupon mond :

Tnirinsic \value of @o‘nd' (Vo) = TX PVIFALgy 1n +™MX PVIFpdyn

TR T T O
Q4" | T (4D
= Kd - i

2. Zevo Coupon Bond:

| _ Tatringic Value of mond (Vo) = My PVIFedy.n -




OR,

Vo = M

Q+k4)"

2. Perbetual ond:

Iniringic Value of @ond (Vo) = TI/py

* Tf Interest is /\>a‘nc\ Sem)-annuauy.
. G

g hange s:

T —> /g

Kd —7 Kd/a.

n —> NX2

X Relationship bejween Coupon mtelS), Required sute 07 wefurn.

(k4[Y™M) and Value &f ®ond (Vo).

T 7 cokd Vo = Rs-1000 (Par)

14, ¢ > ¥d Vo = more 4han 1000

1%, C2 ¥Yd \o = less tvan 1000
Conclusion:

" Coupon vate and Value o} bond bas direck velation 1€

y

Tncrease” in coupon kate increases Ave value of bong and

Vice-vereq.

1

+ Required Rate of Return or Yield 0 Moturity and value




of bond has Snverse kelation (€ ‘ncrease in YT clecrease

%e value 0f bond and Vice Verca-

l

+ FHawer 4he maturitst pwod i 'gher will be fne Value g

bond and Vice- vered .

Decision:

1. T Marker brice(given) = \ndrinsic Value (CQIculqwd)'

"> COvrectiy- Vawued [ Equilibrum) » Indifference

9. If Market price (%Gven) £ \ntrinsic Value (Calcunated)

> Unde\"\m\ued - aux\quchase

3. 3 ™arket brice (gven) > \otrinsic value (calcu\qie.d)

> Ove)z\rq\u‘ld > nNot purchase (sel)

* Mbond Yields:

. Rateof Kewvn (HPR) = Ending price- Beq\nninq pn'u+ In’(ems\; 0
Qegmnm,q- p'r\CQ,
= Selling price - Purchase pnu+\memsb {00

/\fo\\ ‘ V' Purchace Pnoe_
(\?o/’/ = RA- ?c\’p '\‘_}f,v\ 100
Q
= Pl"% )c\'\OO L. X100
Fo Fo

ch‘.-m\ Gain Yrerd + Guvren\~-‘(\‘eld

'R

= '
- __HPR [YTM




2. Coupon Yield =  fntevest . o9

Face valye
2. Current Yield = \ntevest: %100
Current MOMCQJ'P*QZ
= I Y100
Vo'

_ X Yied To Maturity (YTm):

Yield 40 Maturity (s the annualized rate of return

hat on nvestor can Jtealize |{ 4he bond s herd unhil

“the maiurﬁx

Agsumptions oF YTM:

1. The bond €hould be heid until 4ue mordurity .

2. fhe bond shoud Py an promised Cash-Fious.

3. ‘e bond choud not be caled by he i ssuer before

W\O’N“ﬂ*}[—

4. AN intevmediaies cash frows in fevms of c0upon \nteresh

Arom bonds are assumed 0 keinvest ar 4ue kate 04

it equal 46 YTM

Formula:

Q. Perpe{um »ond :

Vo= Ty >y1m

o YTM = YAy,




b. Zero Coupon Bond:

Voo ™M
(A+ka)"
' Lyt
Ay . M

. Vo

o Y™™ = [M1¥

L sy (Vo_) ‘_1

c. Cou‘?on 2ond

« T \ntevest Ts Ta:d annuany~

Step- 11 Abproximaie ¥Tv = T+ M-Vo .

0. yido
™M 4+ 2Vo

e

~

Sleb-9: Ak At low Jate

TeVig = TX PVIFALgy » + MX PVIFigyn
: (Ans = Vo 7TaG] G6))

Sep-3: Ty at High vote

Tmlu\ = 1% !’J[Fﬂngy‘.n'* ™Mx PYIFheyn

(Ans = Vo 216G) £51)




Step-y - lb» mierpow‘on:

Annual Y™ = LR+ TPVig-Vo o (1g-(R)

TPVig - TP VHR

- 34 wievest Ts paid cemi-annuaiy
J (NS ]

Changes:

Y1 —> YTM/2

T —> Tlo’

n —> X%

Q‘l@‘P- 5: Nominal YT = Semi-gnnudl YTM X 2.

Step-6: Effective Aanual YT = (3+Semi-annual yrv) -1

X Yield o Call (YTC):

An Yield 40 call is 4ve annualized vate of returndngr

bondhoiders wiln Lealize f 4ue bond {s caneqd at +he-

gtaied date befove 4ve hﬂct-\un'%/qr

t\ssumphons 04 NTC:

1. The awen bord must be "ol unti| .v’(s canr’ Pemoc\
9 9. fwe Yissuer shoud nor default to ¢>u¢|. tue Pmm.sec)

armount ot promised dale.

3. que toupons from fne given bord must be .9;9-nves+ecl a)-
4ne miq_ of Yrc of —Ne ,qaven bond ~




Formyla: Same as YW

Changes

YT —> YTC

n —> V¢ (can Period)

M —> cp (can pice)

X Dugation:

T+ Can be deffned as average time vequived 4o eover

the _incomes from the given bosd or it (dn sfmply be

defined as averoge \i feUor majurity of 4he bond- £ i<

PTOPOU"df?—d by “Frederick Macau\fa}} 50 it 15 Ccmed
M(chqluLD\dmhon :

Néte:

1._The turation 0 Coupon Bong is dlways Toss 4nan s THe-

9. {he duration of %erd Coupon ond is always equals +o

its ife-

formula:

Duration (D) = 1+Y ('H Y)+ n(c-Y)
: Y cla+y)-17 +Y

Modified Duration (MD) = D

Change In brice (AP) = -1 XMDX AL



Wheve,

Y = Yield To Majurity
¢z Coupon rale
n= number o} payments
MD = Modified Duration

AL - Change in Injerest Rate
100 ®asis points= 1 %
' 7 J

incase o,} Semi-annual ?mjman\-

Chanoes -

Y — /o

¢ —> ¢/a.

n—> an

Annual Dura’non e D/Q_

¥ Why durodion is cmcula—led g

Y Tt fodicates the weignted average a‘\umber&f Years

Yhat Cashn Jiows occur {rom the bond: Durgtivn Fs g

better meature of Hme structure of bonds 4nan Yeaw

+0 matudty because duration vefiects +he amount
ond -hmmgf of eveq. cash £low Father dhan merett-

e lenqwn 0F Hme’ until the Final paqmenr 0Ccre.

Moveover, dufation s a measure of 'bond's ‘1nierect

rate Jeisk: SO qumtion S calculatedq.




Problem g.)

Sop

(iven:

| che

_Perpejuar sond:

Par Votue (M) = Rs-1000

Coupon Qe 10)= ¥ %

Tnievest Amount (1) = Mxc = 1000x0-0% = Rs-40

Requlred vate of return(kd)=37s

Value 0} Bond (Vo) =7

__We enow ymat

Vo= I _.-Fo

Kd 0.09 = Rs.349-9% -

b.. Zevo Coubon ond :

Maturity period .(h) 10 Yrs

Par valdie (M) = Re. 1 000

Requived rate of rejurn (Wd)=12 %o

Value of bond (Vo)=7-

We fnow Anat,

' VO = MXF\”:FM*/”{L

= 1000X PVEE|q, 4q

= 1000X 0.32.20

: = Rs-399
. 0R :

Voz M "' 1000

(" | (140120 = Rs 390




€. _Coupon Bond:

Par value (w)= Re-1000

ma*u”*}r i peeiod (= 8 Yes
- Coubonvate )= 15 %

Iniérest Amount (1) = MXC = 1600X0.075 = Rs 75

__Yield f Maturity (kd)= 49 %

Value o} rond TVo) =2

lale fenow nat,

Vb = T puIFAkdrn t WX pVLFrdzan

= A5X PVIFAI9y,@ + 1000X PvrFiov.8
2 A5 X 4.96F6 +:1000X 0. uosﬂ

= Rs. '-Hs Ut -
R, R0 S e
VO'-‘ I l—.fl‘:l;l\h i M
i S.'.‘”‘“}‘ 'T' (Hu)n
R J R
Los o A
= 49 A+01)® | + 1000

0-19 @+012)%

; &8 T )

= Rtibug




Problem 3.9

o)

Gtven: Coupon mond:

Face Vale (M) = Re-1000

CO“POW rate (o) = @ % (gemi-annuawy)

Mottty pexiod = S Years

Trylerest “Amount (1) = MXC = |ooox0 08= QXO

@ Required vate o} vekurn (d)= 6% -

\Jalue 8} Qond (Vo)=7

We kvow +hat,
Vo = IX PVEFAy4y, nxo + MX PViFKA/.nXQ.
Q.f 538 2

- = 20y PVIFA by Gyo + 1000X PVIFer gxo
2 v 1 B

= 40X PVIFAqy, 10 + 000X PVEFay 10

= QoYX $.2:6202 + 1000X 0. F4A4L

= Rs. 1025-3L

(v .Requwgd Yate of rotun(Kd) =2 %

—-Value 8} mond (Vo) = ?

Vo Ly purhd, Ay + MEPVEFid, neo

‘= <20y PUEAg, 6xo + 000X ifg, ax

" gpx PVEFAY, 10 4 \OOOX PVEFuy,io




= 40x 2.1109 4+ 1000x 9. 6456

—

= Rs. -\000

. Required rate ol rg-}urr{ (k)= 10%.

Vo: Iy pulfRedz na + MXPVFed, nxa
[s}

= %0 xDVIFFho, cx2 t+ \OOOXPVIF\o,Sm.
.

= 40X pvrmw 10 =+ 1000X pVIFgy 10

Y0¥ <9913 + 1000X 0-6339

- Rs. 920:32

Problem 8.3

agp

(ffven: Coupon Bond:

Coupon Rate ()= & % , I =1000X0-085 - 585
Face \alue (M)= Re-1000 '

Maturifsk Rerod |n) = G Years

_Requived e of Return (k)= 3970
Value 8 &ond (Vo)=7 -

Vo = TXPVSFARdy, 0 + MXPVEFrdyin

= BOXPVIFAI92.5 + 000X PVEF10y &

= 65X 3-60ug 4+ 1000X 0-56%Y
- R‘Q. 243.21 '




T$ nerest Ts paid semi-annuaw:

&

é_x PVIFHM, nx2. -+ MXPVIFJgd_/ nx2

-
-

g5 x DVIFﬁm, aya + 1000X perua., ox2
a\ .

= 49 sx PVEFAgy, 10 + 1000 PWFQ,/.lo

= 49.5X 73604 +1000X0.55&4

{{s 2710

Problem 94

a0

(even:  Coupon

Intevest (1) = Rg.gb

Yar value (M) = ge. 1000

Maurity besiod ()= 90 yea™

Required” qte o] %efurn (Kd) = = 8%

a-_Value of Bond (V) = TX pVLFAxdyn + MX PVfFKdr.m

= 30X PVLFARY,20 + 1000X PVLFRx 20

- =A0X 92181+ 1000X 0 Y5

= Rs. 109313

b Required vafe of refurn(kd)= 30%




-_Requived ate of eturn (k)= 6% ‘

Problem 4.5
so)"
(gven:  Coupon .
- BondA Bond &
Annya) Jnjeresd (7). Rs:&0 Re.R0
Maturity Value (M) Re-1000 R:-1000
MQ"UY'(E’(. pDMOd @) 15 Years 1 Year

i Requ-md Rate @ Qe’ruvn de)- A

a.

_ Bond A
o = IXPVIFAKdy,q -+ MX PVthd/.n

= €OX PVIFAYy, 15 + (000K PVIfyy, 5

- 80x 1).18Y4 + 1000X 0- ‘3563

= RS 1yay+g

Bo‘ﬁib,
LXPVEFARdzn + MY PYEFdyy

Vo




\i. Required Rate Of Return (kd)= E7.

Bond A '

Bond 2

Tiv. Reqwr@d ngd{ Q‘ewm (Kd) = 12% -

Bond A

Hond B




b. The value 0} longer ferm bond fluctuates more in Compare

10 chorier 4orm hond because, ¥e longer term bonds

0re morg exbosed 40 mqﬁuﬁ% ik o }5’1'\“62_'-9615'&‘

Problem -6

Sl i

Géven:  Coupon Rond:

Annuai Coupon Rade 0265 %

Intereg) Amount (1) = Mxc = 1000X 0065 = RS.65

- Maturfy- beriod )= 10 Yux

Yield 46 Maturity(Yv/kd) = 1 %

Q- qhe bondholders witl rececve. \nderest- b} Re 65 €dch

“Jear.

B (uvrent Yiold= I 4100

=" 66 v100

96y.83

= R 6-Y oL

NOR:I“H' Nofe: .

Vo = IXPVEFAvdrn + MXPVLFedzin

bE X PVEFAg%, 10 +1000X PVl Fav,10

(PR 2 A

65X 3-0936 + 000X 0- 5023’
Q\S- 96y.23 ' e 5




b. 1he bond sen.é ar Rs- geu-i% i

_C- Yrerd T0 ma*fum;{ (*(%M‘ @)= 6 Y%

Value of %ond(\fo) = TXPVIFAkdzan + MXPVEFrdy g
‘ = E%Y PVEFA gy, 10 + 1000XpvETey 10

= 65X 3-360L + 1000X0. %sgq

=. RS. 1094.R -

d-_fhe Coupon hate and Value of bond has positive velatien.

e tnerease fn Coupon rate \ncreases +he value 64’—

_ bond and vice -versq.

e vied 4o ma+un+;+ and value of bond has mvere

Jelation te Incveare ta yield 49 mqwr\fg— decreases

-the \alue o,t bond and vice-versq.

Problem 9%

oM

= Qiven: (Coupon nond

Coupon Infevest (1) = Rs-30

Yar value (M) = R¢.1000

Maturitsk peeiod (n) = 1o Years.

Requ'urt’d rate OF return (ka) = 10'/0' .

Value o& rbond chda,\J,(\!o) IX PVE\-ﬂgc\/ n+ MXPVEFrdrn.

- 90X PVIFA|qy,10 + 1000X PVEFi07.10

= 80X 6-1UUb +1000X 0.285%

—— - .= Rs.932.31y



Aller 2 Yearc:

Remaining. tife )= 10-9 = & Yrs

Value o} Bonq tyg) = T X PYEFARdzn + Mx PVEFrdzin

= 40X PVIFA 07,2 + 1 000% PVEF 07,8

= 90X 5.33Ug + 1000X 0’ \{665'

= R¢.3Y6- G‘l

A’r\er‘ 6 ‘Years:

Remaining. \ife () = 10- 6= QY

Vdlue o,t vond ((Ve) = Ix PVLFAkdz.n + MX PVE Frd i

= gox PVIFA 0y, u 1000X PYLFioz.y

= 907( 3.1699 + 1000X 0. 6830

= Rs-96%8-29

Problem a-2

S

(ven:  Coupon Bond:

Coupon 1ate (€)= & %

Majurity bowod [n) = 18 Yot
Yield YKd) = 0%

_AfRRr d Year

Yeld (kd) = 9 -

Rema-mng. IMfe ()= 18- ~1=\7 Yos

‘Jnieres+ (3)= MXC = 1000X0-08

= Rs-20




Value o} bond «h)do)t (Vo) = TX PVIFAkdy.n + MX PVIFkdzin

= R0X PVEFAgy 42 + 1000X PVIF102.8

= 0X 2-200y + 1000X 0- 1193
=~ Rs.€%6.01

Value 04 bond in 3y Year (Vi) = LX PVEFA kdy. + MX PVEFiedyin

= BOXPVEFAgy,13 +\oooxpergy AT
= 20X 85436 + 1000X 0. 9311

= RS. 91\4 '59
HO]dmg. ?o)cnod R-Q‘\ uvn (H?@) = -V.L"VO + T v 100
i = s [
'z 01y.59-23601+ R0 %100
"~ 836.01
= 1899 %
Broblem 9-9
3o
Given:  Coupon ®ond

Coubon rgie (¢) = 10 %,

Mojurttst beviod ()= 25 Yot

Senings brice (Vo) = Rs. 1900

Iniergsy (I)z Mxc = |000X0-10 = R¢-100

Current Yield )= Ivion =

X = 'movlo()
Voo 1000"

= 233y,




~

Calcutation o} \(reld To Matusity (Yw):

* T§ Interest s paid annuany
¥ U

i' 4+ M=V

9%9?4: Approximat YTM™ =

n

- M4+ Vo

¥ 100

>

1

100 4+ 1000-1200

25

1000+ 21200

X 100.

2

219 % .

Shep-2: Try at low xate ie &%

- TPVig =

TXPVSFH ytmz,n + MXPVIFyYt™z.n

100X PVLFAgy, 95 + 1000X PVIfry 0%

(LI LR B L

100X 106948 + 1000 0- 1U b0

Rs. 1213-48

Stop-9: Tré at High kate € 3%

TPVhR = JXPVIFA yrmz,n + MX PUEFytmy,n -

100X PVIFA 9x,25 + 1000X Pvifaz.2r

-
—

-

-—
-

loox 4.299¢ + 000X O. 11610

Rs. [08R.926




Sieb-y: By \nderbolation:

Annual yTM = LR+ TPVig-Vo 4 (uR-'R)
: TPV - TPVeg '

27, 1 1913.08-1200 _ x (3r-587)

101348 - 1088-26

212 %

. I{ IMeyest 1S r\>a=c\ éem‘n-annuol%:
= J

- Steb-1: Apbroximale YtM = I 4 M-Vo
' - o

Q. nxe . +v100
\ . ™M +2Vo

3

100 , 1000-1200

2 : QBXQ. X'!OO

1000+ 2X1200

S 2

)

N.05 %

SHep-0: iy O Low Jeatte i€ Y%

TPVig

%_X_P_VLEQXL'&:MQ + MXPVIFYTM, nxo
2. . 2 _

"

;g_g X PVIFR Yz, 95x9 + (000X PVEFyy, acxo.

"

B0X PVEFRyz, zq + 1000X PVTFW.,SQ




1 "

BOX 21-Ug2a + 1000 X 0-140%
Rs. 1914.81

Step-9: f?f at High M\re t-e b"ﬁ
TPVug =

M&mfnn.___M)Q_VrF‘m_,nxz

!EOV purPA 5%,25x2 + 1000X PVLEG 2, 25x2.

50X PVIFAGy.,6p + 1000% PVrFs/ 50

50X 18-2559 + 1000x O- osm
Rs. 1000

o[ 1)

9+Q!>-u: Q’?} ln+er.3yota+ion':

Gomi- annualYTM= LRY + TPVig- Vo

. umer-ua‘)
TPVig - TPVl
Yy 4+ 12)4-81-1920 Q4(54 34)

1014y-81 - 1000
= Y-04 %

"

“Qep-5: Nomimal

Pmnua\ MUE Qem» anrual YTMX 2-

q 0 X2 =214 %
Step-6: Effective P]nnum Y-rM ( 1+ Sem: annual ‘{TIM)Q

= (1+0-0U0%)°-1
~8mA




Yroblem 9-10

So|"

Qiven:

Coupon vaie () = 412% (Semi-annual payment)

Maturtty period () = Jo Yes

Maturity- value (v) = R¢. 1000

Jntevest Amounk (T) = MXC =1000X 012 = Re-120

Selling. price (Vo) = 35/, 1 1000 = R¢. 450
U . g

v100

Cuvrent Yierd= I .00 - 100
Vo."F gop B

a50 " = 19.63 %

~Caltwation of Y

Step-1: Approximate Y1M 4 T M-Vo

2. el L RE Saige -

M +2Vo B

3

120 & 1000 -~ 850

> 10X2- v 100

10004+9x950

D

647 %

glep-2: T ar (ow ¥ate i-e G ¥

TeVeg = g- X PUFA v, nxe + MX PYICvrn , pye
~ a7 AP




L= ~7

- — -

=m0

7 X—PLEAez, 0x0 4 1000 X PVIFey, 0¥ 0.

= ©OX PVSFAey 00 + 900X PuLFy ., 9p
= g0X 11-Ub93 + 1000X0

.41 °
RS- 1000 1y

Step-3: Ty ab l—hghﬂcaiete ‘t"/o
TW\»\D\"

I X DVIFA XTM 010 + M X PVEF Y.,

"

MO x-?vrpﬂg_y..aoxa + 1000X \,”"qu £,10%0.

Q)OX pvr FA:},«,QO +1000X PVLfFqy 00
- 60X 10-5340 + {000X 0- 5584
= Rs 29y-04-

Steb-u : Qemn Annual ‘fTN]'- LQ+ TPVig~ Vo

u%-u@
TPVLQ-TPVHV\_

= 6%+ 1000-950 ., (d4y-6%)

1000 - 234-04

= G-‘H %
SAep-5: Annual. YT = Semi-annual YT xQ.
=6UYT YL X2 =12.9Y%.. -
SAp-6: k{*QC{'VQQﬂHW\ YTM [T+ Semiamua) Yo ) = 1

= [+ 00647) 24
- 19 B¢/,

.




Probler 411

Sopn

(iven:

Q. Marke]- price. (Vo) = RS 850'

Moturtty. poriod (n) = 10 years

Maduvitsy value (M) = Re.1000

Couphon Vrate (©) = 19%

Infevest (r) = mxc = 1000X0-2= g; mo

*{.eud 40 V[CH'UN}‘- DE 9

Step-y - Approxzmqw_ YT\V] = 3+ m-VNo
: 2P AT n y 100

™M+ 2Vo

3,

100+ 1000-8%0 '

Al

30 % 100

1000+ 2X2S0

32

n

15

- Slep-9: r}\/Qt 35‘%

wvu, = " SXPVIFAyrz.n + MIX Permy.n

= 190Y% DVIFﬁus/ 10 + 1000 X PVIF15% 10

= 190X %.012% + 1000X O- qu\‘l |

- RS 3(‘\9 4[6

-




-2 Ty ar LU%%

TPVLD = I} PYLEAYmMzn + MXPUIFYTMN

n

100x pvtm_\u 10 + 1000 'PVIFN/ \0

120X B.2161 + 1000 X O- 2531—

= Rs. 245.6%°

- -

Qier-uz 05. Sh“QWPO\Q*\Oﬂ:.

Annual YT‘“’l - LR+ TP~ Vo

X (HR-LR)
TPVig~- TPVeg

= _N'/o'\" 295.63-250

v(1572-1yz)
205.63-23U3:Ub " © '

= .99 %

b. Zero Coupon &ond :

Seng brice (Vo) = Re-321

Moturitt Value (M) = ge1000

Maturidt pesivd (n) = 10 Year

Yiewd o terturity (Yu) =2

Y =

™M1 4
[V

110007 Yo

321) -1

1

19 %




Yerbotual Bond:

€.
gening. price (Vo)= Rs.800
Coubon weHe () = J0%
Yax value (M) = -Rc.1000 :
Inferest (I)= Mxc = 1000010 = Rs-100
\ield To mmuﬁ*a (rrm) =2
YTM= S/ = 100
: 7yt 8OV =498 4
Probler &y-12-

So1)

Given:  Coupon @ond:

Mq*urf’ﬁ- oy od \n) = 1o Years

geum(q-"p}fce (Vo) = Re- 385

Face Value (M) = Re- 1000

Coupon rate (0)= J %

; .Tmére.s* 4mounl- lx) - MXC = 1000%X0:-0% = RC-‘-}O

q. Cuvrent Yield = I v100.= 30 _yjof

VoA ' ggg =30%

b. Yied o N[aiuﬁi\;f (Ymv) = @

Noje: Solve YouvseI.f (S‘rep - steb q)




C. Remaining 1te = 10-3 = § Yox , Y1M=%227%

\alue J¢f bond (Va) =9

V3‘= I)(FVL‘FHWM-Y.-.V\ + MY?”FYTW..YI :

= g = .4 M
@HYm)” | T [14+()"
Y™ \ '

T o B ek i S BRCSR (s1
_(ro.03g* |+ (1+0-0402)T

00499
= Re. 98R:92%
Problem) 913
S0
Qtven:  Coupon:

_ Modurtiy Ipwod(n) - 3 Yeas

Coupon yate \¢) = B 7.

Gelling. brice (Vo) = Rs-901-U0

Tnferer (1) = Myc = Joo0 X008 = Re-80

a- Cuvent Yoold= I ., 4q = - 20 %100

sNo ™ 901 Yo = @887

b. Y.eld fb Hmwn’r}{' (YrM) 3

- DO Yoursel{ (Steb1- Ste ‘!) Ans= 3-61 %




c. CQpHa! Gain Yield

= YT™- cavrent reld
= 9.6% - 288
= 0.4 %
Roblem a.14
20" ' 3 . e
wven: Coupon e

M aturtty pberiod )= 5 ‘{eqrs
Face vatue (M) = Rs- 1000
Annual cOupon mate |¢)= 3%
Cuvrent vicla (cy)= a1 7%
Yield 9o Mcﬂun’r} (yrm) =7

In—\eer (I) ch: 1000X0-08 = Rs 80
: CUY\'QYH \f\evd = - 5 Y100
0L - 'R0
JOO ‘ Vo

00 VO"RQ Qqqq‘l

YTM Do ‘foursel-f (S+ep1 _g+ep<')

- The (‘,oupor) "q1e Oﬂd -the value bond have, d‘re(_{—
velation t-e fncrease fn coupon ¥

e | ate i’ocneasesr%he value
ok bond and Vice- versa- |

YTN: and Value O,L bond have inverze kQ\ahon e |ncrease
(0 \lue YTV d otinoases e value 8 bond and vice -ver<a.




“Problem 915

2"

GPven:  Coupon Gond:

Face Value ()= Re.1000
Y1aturidsy pe)aod (n) = 10 Years

Coupon yate ©) = 11 %

~ INferost (I) = Mxc = 1600X0:11-= Re110

Cuvrent brice (Vo) = RS- MAG

Call period (Ne) = S Yedrs

cau price €p) = 108 7. a#_)ooo Rs 10390

0. Caicuiation o] Yeld 1o Matarfs (\TM) =7
\J &

sleb-1: Approxinate Y= I+ M-Vo
— 0 X100

M+ 2Vo

3

= 110+ 1000- {116

10 x10Q-

1000+ 2X1194%

3

=298 %

giep-0: Ty gt oW tate !.Q.8°/°

Il

TPVig = IXPVSFAymz N + YXPVEFyTMan

1

100X PVIFRgy 10 + 1000X PVLFe ., 1o

- 110X 6-1104 4+ 1000X0-4 639

= Rg. 1201.31 _



Sieb-3: T at High vale (-2 3%

TPVeR = VT ¥ PYIFAymy. 0 + MXPVIFYT™y,N

110X PVIFAgy, 10 + V000X PVIFay 10

J0X 6-U 131 + 1090 0. u29y

Rs- 1128.34

Steb-u: By \niewbolation:

Annual YTy = LR+ TPVig- Vo

(HR-'R)

a3

-

TPVig -~ TPVug

n

v 419013 -1%S ¢ (9.-8%)

1901.31 -1108.3Yy

o 8?95 % : :
b- Caiculation of \feld To cail (Yre) *, (Sameas YTo»changet
Y1M-—> YTC
N = Ne
' | M —>cCP
Sieb-): Approxtmqie YTe = T4 CP-Vo
’ : ‘ Ne w100
CP+9Vo h
3
= 110+ 1090- 1135
5 X 100
1030+ 2X 1135
3 3

= gU%




Siep-2: Ty at low%ate e €7,

TPVm- “TX PVIFAyrey,ne + CPX PYIFyTey, N,

= 110X pvrpng/ 5+ 1080 X pvifez,5

110X 2-999% + 1030X 06806

Rs. 1181.05

Sieb-3: Tr}g»a}- H1qh 2oie t-e 4%

Tﬁvﬂn‘- TR PVIFﬁWc/.m + C?X PVEFYTCr e

Slep-u: ed' injexpolation:

SAmual \Te = LRY + TPVig-VYo v [HR- LR
TPVL&" TPV,HR 7 ATATI | V4

3]

g-13 /-

C. Investor o4 4nis bond ™) ght expec+ 40 earn g.19 %, i2 yield
40 call- Because \\e,md 40 Cau is lecc Ahan yield 40 mgturi
~and Tompany, aicoays trit 4o veduce cod of dewt- Hence M
hond \&rQld M 2xpedied Vo be caed tn § Yea™s end

mVestor will earn’ 0"% §137. (e Yrc.




Problem 016

Q(;l')
C\.\ren:

- gond A ~ Bondd
Madurity peeiod(n) 90 Y | 20
COlLDOY)Umw (c) PACD) 2 (onnual)
Yield {4d) 10-8 %% ' 3e%
fnieresi(1) R.90 Rs-£0

Bond A: '
Moz X y[ Yo 3L "\ ™M
2 (‘H' F‘l’g. . 7 [_1-\-%\\""9'
= O b 1000
Eaa 737005 \PXE + /140.108) ™%
L o TR o o 7 :
[_ O'log/g’ )
= 45x% qup.yy  Ated 109-156
= RE- 236 :
Current Yied = L yj00 =90 M PSTEETA
Vo™ .7 R




Bongd p:

Vo = Y ] =] M
(JAKRPI | T (k"
-
= 2o 1 o0 T 1000
(400197 \ T £1+0.0%s)
Digege 17 ). (utv e

n-

215 - 56 + 225-41

= Re:1050-9%

Curvent Yield = I yipo = &80 _ 4100 o
Vo . v, ... 106D:9% = J61 7.

b. »ond A has higher YTM.

froblem 31F
Sol"

~(iven: Zero (pupon Gord

Maturity. beeiod (1) = 25 Yot

SelingY price (Vo) = 11.6257 511000 =R¢- 11625

MGWH‘% value (M) = Q‘I-.\OO(S

Current Y‘.‘eld= ! vimm= 0 wion =0

ya D 11606



Promised Yield (YT™M) = - [ W70 _1

L Vo)

= [1000 %sfa

116-25

= 899 %o

H Yied (kd)= 10% (cemi-annua)

Value - bond (Vo) = MX PvsFedy pyn

%

\00OX PVEF\o , oexn.
ity

= 000X PVLFG‘-/,SQ
= 3000%0.05y3 -
= R.GY.3
Problem 9.18
Y
Giveo:
Current price (Vo) = RS-200

Coupon e (¢) = 8%

Tntevesk (L) = Mxc = 1000X0-0& = Rsc-&o

Hoding beriod(w) = 2 Y=

gening price 0 > Y22 (V) = Re-9SO

Reali Zed yierd (Yv)= 2

DoYoursel.’fgn(sie?n-s%pti) Changes > T[> Vg




. HOIdm& I)Qtlod ({eium(ﬂi’t{) SE PP'\ xmo . i " V,_;

e gso goo+&o"9?mxmo

RN s 0 "
L .\‘30 \ G0 X \OQ I
- £00 e
S =S

— Problem 939
. Sop -
(fven:  Coupon Ro nd

T —— ) T e A G B . 5

e T e e—— T Sea

e Mdlutly Pwodm) 10G Y i
AR = 10% . e
- Curren) ‘Pmo ([o) . 860 R
- pro hale () = B
Voz 2] 1= T 'M’“ B =
@) | e

L) .

f " “.l‘-_.—”—" .

- 260z 1 l"_@muo-s A 1000

— (140:10)"9">
il 0-']'0 J N

201X 63939 & SCTE0

260-267-60 = T 63249
.oc I= EERY




How,

I = MXE
44-26= 1000XC
% C = J4-86
1000 = A4-9& Y%,
Problem 9:20
sqp

Bond A:  (Coupen 2ond)

Coupon vaje \©) = 0% '1 = Kg.Too

Matufty poriod () = 7 Years

Marketintevest sarte (kq) = 2%

Value ©3 Bond (Vo) =7

\]0- !XPVIFAM[,V) s ‘Y‘XPVIFK&)’ %)

z1gox DVIFHg/ 94 1000 X pviFRy, ¥

- 100X 5-0064 +1000X 0-5835

= Rs. 1104- Ay

Pond v

- Cuvrent price (Vo) = Rs 28'31-

Matwety tn) = Lo Years

Mavkernierost ate (kd) = L2 v.

: cbu},on 9042 (¢) = ?

Do Yourself (cee §-N-19)




Gond T Coupon Bond .

Price (G) = R:-900

(Oupon fate ) =12 %
TNtevest ofwt (1) = 1000X0:12 = Rs-4120

Maturity (1) = 10 ‘(&

Mairel \ierest ate (YT = 7

D0 Yourself @EPJ-— Q)

Bona D (oupon

Price (Vo) = Re .1060

Coupon %qt2 (©= 8%/

| res| dwouot (1) = 1000X0-08 = RE-8O

arker \mierest fate (Kd)=4-2 7+ (yrm)

LR

Apbroximale (M = J ¥ M-V
PR . h

™M +2Vo

i

0.092 Qk&oﬁ-\- IOO(:/\-lOGO

1000 + 02X 1060

e

n= 11 L2




Bond £ Zero Coupon Bond

Price (Vo) = R¢-500

PIa'\uvH)r W) : 5 Y

Mavker \nterest pate (Yrm) -7

i,
Y= [ M1
Vo J
R 00175 -1
.| $00)

= 86 %

Hroblem 0-22 ;

g
Given:

Zewing brice (V) = Re- 1000

Yotuvify boriod ()= 3 Yeqaw

coupon “kate ) = F v

Yietd o Mq&un'% (V=A% [~ Ve=1000]

9. Bond’s Duvation (p)=  1+Y  (ay)An(c-Y)

X: cla+pn-17+Y

"

14+ 0-0F  ei(1+007)+ 3(0071-0-0%)

0-0% 003 (ta+o03)>-1]+0.0%
0.%1 ~'{ears T

11

b. Modified Duation (M) = _ D Q8L

I+ 1400F  =92-62 Years




—_Problem g0
So|n
— Given: ‘
e Face \alue (M) < Re-1000
S Y Annual Coupon wate (c) = 397
Term (1) = S Yeax
Yiend 40 h"\a-}uﬁi—zr )=135%
___ Bond SumtonB)= IFY (F7)+ A {eD)

Y clEHO"- 174y

14015 (140:15)+ 5( 012-0-15) |

015 012](34045)°.1] + 045
= q6% - 268 ’
_ = 3-99 \fe_qn ‘
Prablem 9.95
s
Yiven:

Nield Yo V)aiunity [Y)= 107

face Value (MYV:= g 1000

Coupon fate () = 8. (semi - aouaip)

Matukity (= 3 Yes

D= 1+, _A(l+‘vz)-§szn(%—v2)

Ya 0+ Y)™-11+ Vo

o 140190  (140-105) + ox3( 098, - OTY)

0y 0%y {04 295 1T+ 09




Iy

14005 (L+0-05)+ 3 (0:04-0:05)
0-05 0:0Y [(1+0:09)°-1] +095
= 2A-15% = ‘

B-U2u_periods (15 -

Annual Dusation = D _ 5.Y3Y

Q. o> = 2.1% Yeaa -

Problem g. 23 .
Sl

Given: 100 bas's points= 17,

Change %0 Interest tate (A1) = 50 batis point =0-5 %
\Y) v J

"~ @. Duration (D)= B-Ub Years

Yield (Y):= 95 %

Change 10 brice (AP) = ~1X M DX AY

= X $21X(-05%)
= ’5-955 70 '
where, TS
Mp= D &U6

Aty . 140015 =H2% Y

b. Duration (D)= 3.30 Yre

Yretd (0 = 0%




Chon,qe n Phce (ap) = =1 x Mpx B
Z1x2usX (-0-5 %)

z 4.225 %
Where, :
Mb= > _ @30
T3¢ 14010 = 8-Us Y.

’c. Durglion(p)= .45 Yot
Yied \Y) = B-Fs %

-\X8-2%X (-0-S%.)

Chcm,qe in pnce (Ap) = -3 X Mpx Al
. = Y.1285¢/

- 245 X

tahere,
. MD = D _
14 14+0.08%s =

A bonad With g Macauiay duration of 930 years ~twat % pree]
4o Yield 10% Chould be~selected Becawse thuis Hond have

higquex pexcentaqe thange 0 fPrice.
- T | g g 2

2-27 T

Pvoblem 9.726

Sy
oﬁ{oho Dura‘hon (Dr) WaXDa AWeX De+ WX Dr + Wpx Dp
- 0- 20X U5+ 0.25Y 3.0+ 0 2%Y 3 S+ 030X 2-8

= 3.963 Yean.










