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o Face Value /Par ~Ialue (~ 1,000}

0 1l~Iarket ~Ia1ue quoted as a % of Face Value (priced at 9~ or 9~% of X1,000}

Coupon Payments /Coupon {Interest Rate)
o ZERO COUPON P1~~' EI~(Z'S
o semi Annual Payments (interest payments)

o Accrued Interest
■ Accr. Int. _ (Annual Coupon /2) x (Days since last Coupon pmt /Days Separating Coupon Pmts)

Example:
Par Value = $1,000

Caupon = 4.25% therefore bond payment is X42.50 per year in $21.2.5 every 6 months

The Bid Price = 98:07 or 98 and 7/32 or 98.21875 % or MV = $982.19

Bought it 32 days since the last coupon.

Accrued Interest pmt on the bond = $21.25 x {32/182) _X7.47.

The purchase price =X982.19 + $7.47= $989.66 (Invoice Price)

• External Ratings
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Professor Chris Droussiotis' Notes

Types of ~ondse
• Treasury f onds (10-3 0yr~ $~ I~lotes { 10 yr)

Corporate fonds
o Call Provisions —fall Price /Call Protection

o Convertible ~c~nds —option to convert to common stock

■ Conversion ~Zatic~ —number of shams for each bond

Exana~le:
Bond Par Value = $1,000

Convertible ratio = 40 shares

At Current Stock =X20 per share so the option to convert is unprofitable (~20 x 40 =

$800 or Market Conversion Itcalue

At Current Stock =X30 per share so the option to convert is profitable {$30 x 40 =

$1,200 or MaNket Conversion Tlc~lue

• Conversion Premium is the excess of the bond price over its

conversion value. If the bond were selling currently X950, the stock is

X20 then its premium would be X150 0950 — ~~00)

o Puttable f onds (option to the bond holders to put the bonds to the Issuer)

o Floating-rate Bonds — T + 2.0%

o PIK Bonds (Paid-in-Find)

• Preferred Stock (Dividends —Waterfall ahead of the Common Stock )

• Qther I~omesti~ fonds (Municipal, la~a1 government, Tax exempt

• International f onds
o Foreign Bonds
o eurobonds (Issued in the currency of one country but sold in other national

market) —Eurodollar —dohar-denominated bonds sold outside the U.S.

o Yankee Bonds (foreign bonds sold in the US)

o Samurai Bonds (Yen-denominated bonds sold in Japan by non-Japanese

issuers
o bulldog Bonds (~ritish Pound-denominated foreign binds sold in the IJ.K,)

• • •

Bond ~Talue =PSI of coupons +PST of Par ~Ialue at Maturity



Professor Chris Droussiotis' Notes

Bond ~lalue = ~ (Coupon Pmt / (1 + r) ̂t) + Par Value / (1 + r) "T

~Ihere,
Maturity Date = ~' — {using PV Factor tables)
Discount FZate = r
Fears (t) — (using Annuity Factor tables)

coupon ~ (1/r} L1— (1 / {(l+r~ ̂ T)]] +Par ~Talue ~ (1 / ((1+r} ̂ T)
Or
coupon "Annuity Factor (r, T) +far value "PSI Factor (r, T)

._

Example
Par Value: D1,000
Coupon: 8.0% (4% or X40 coupon payment every six months)

Maturity: 30 years (60 payments)

Price = ~ [$40 / (1.04) ̂t] + [1000 / (1.04) ̂  60]

Price = X40 x Annual Factor (4%, 60) + $1000 x PV Factor (4%, 60)

Price = ~ 904.94 + 95.06 =X1,000

If the interest rates will rise to 10%

1 B G

2 ~ I ~

3
Par(Face Value $1,000.00

5 Coupon % = 8.00%
E Maturity/Term = 30 Yrs
7
8 Present Value of Coupon Pmts=
9 Present Value of Principal Pmt=
10 Total

D E F

Semi-Annual Coupon =
Semi-Annual Payment =
Semi-Annual #Payments =

$904.94 =PV(84/2,G5,-G4)
$95.06 =PV(B4/2,G5,0,-B3,0)

$1,000.00

G H

4.00%
$ 40.00 Every 6 months

60 Pmts

57



Professor Chris Droussiotis' Notes

~, <t

D ~. C E

Net Present Value $904.94 b95.Ob $1,000.00

~ =NPV ($8$4/2, C 16: C75)

Long-Form
oupon rmc~pa ~~

period Payment Payment Total Payment

0 $ 1,000.00)

1 $ 40.00 $ - $ 40.00

2 $ 40.00 $ - $ 40.00

3 $ 40.00 $ - $ 40.00

4 $ 40.00 $ - $ 40.00

5 $ 40.00 $ - $ 40.00

6 $ 40.00 $ - $ 40.00

7 ~ 40.00 $ - $ 40.00

8 $ 40.00 $ - $ 40.00

9 $ 40.00 $ - $ 40.00

10 $ 40.00 $ - $ 40.00

11 $ 40.00 $ - $ 40.00

12 $ 40.00 $ - $ 40.00

13 $ 40.00 $ - ~ 40.00

14 $ 40.00 $ - $ 40.00

15 $ 40.00 $ - $ 40.00

16 $ 40.00 $ - $ 40.00

17 $ 40.00 $ - $ 40.00

18 $ 40.00 $ - $ 40.00

19 $ 40.00 $ - $ 40.00

20 $ 40.00 $ - $ 40.00

21 $ 40.00 $ - $ 40.00

22 $ 40.00 $ - $ 40.00

23 $ 40.00 $ - $ 40.00

24 $ 40.00 $ - $ 40.00

25 $ 40.00 $ - $ 40.00

26 $ 40.00 $ - $ 40.00

27 $ 40.00 $ - $ 40.00

28 $ 40.00 $ - $ 40.00

29 $ 40.00 $ - $ 40.00

30 $ 40.00 $ - $ 40.00

31 $ 40.00 $ - $ 40.00

32 $ 40.00 $ - $ 40.00

33 $ 40.00 $ - $ 40.00

34 $ 40.00 $ - $ 40.00

35 $ 40.00 $ - $ 40.00

36 ~ 40.00 ~ - $ 40.00

37 $ 40.00 $ - $ 40.00

38 $ 40.00 $ - $ 40.00

39 $ 40.00 $ - $ 40.00

40 $ 40.00 $ - $ 40.00

41 $ 40.00 $ - ~ 40.00

42 $ 40.00 $ - $ 40.00

43 ~ 40.00 $ - $ 40.00

44 $ 40.00 ~ - $ 40.00

45 $ 40.00 $ - $ 40.00

46 $ 40.00 $ - $ 40.00

47 $ 40.00 ~ - $ 40.00

48 $ 40.00 $ - $ 40.00

49 $ 40.00 $ - $ 40.00

50 $ 40.00 $ - $ 40.00

51 $ 40.00 $ - ~ 40.00

52 $ 40.00 $ - $ 40.00

53 $ 40.00 $ - ~ 40.00

54 $ 40.00 $ - $ 40.00

55 $ 40.00 S - $ 40.00

56 $ 40.00 $ - $ 40.00

57 $ 40.00 $ - $ 40.00

58 ~ 40.00 $ - $ 40.00

59 S 40.00 $ - $ 40.00

60 $ 40.00 ~ 7 ,000.00 $ 1,040.00

IRR = 4.60%
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Valuing the Bonds

2 L111
3

4 Settlement Date= 1/15/2007

5 Maturity Date= 1/15/2011

6 Coupon Rate= 4.250%

7 Yield to Maturity= 4.740%

~ Redemption value %= 100

~ Coupon Pmts per year= 2

10

11 Fiat Price (% Par) 98.234 =PRICE(M4,M5,M6,M7,M8,M9)

12 Day since last coupon= 0 =COUPD,4YBS(M4,M5,2,1)

'3 Days in coupon period= 181 =COUPDAYS(M4,M5,2,1)

14 Accrued Interest= 0 =(M12/M13)*M6*100/2

15 Invoice Price= 98.234 =+N1~1+1]94

16

17

18 Settlement Date= 2/35/2007

~19 Maturity Date= 1 /15/2011

2Q Coupon Rate= 4.250%

21 Yield to Maturity= 4.740%

22 Redemption value %= 100

23 Coupon Pmts per year= 2

24

25 Flat Price (% Par) 98.264

26 Day since last coupon= 31

27 Days in coupon period= 181

28 Accrued Interest= 0.36395028

2J Invoice Price= 98.628

3G
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Yield to Maturity
~1 B C ~ ~ F G

82 ~

&3
~4 Settlement Date= 1/1/2000

85 Maturify Date= 1 /1 /2010

86 Coupon Rate= 8.000%

°7 Bond Pricing= 110

88 redemption Value= 100

89 Coupon pmts per yr= 2

~a
9~ Yield to Maturity= 6.617% =YIELD(D84,D85,D86,D87,D88,D89)

92

93 Long-Farm
cau~ss~n r'nc'pa

94 Period P~ya~nent Payment Total payment

95 0 $ (1,100.00)

~Jv 1 $ 40.00 $ - $ 40.00

~7 2 $ 40.00 $ - $ 40.00

98 3 $ 40.00 $ - $ 40.00

99 4 $ 40.00 $ - $ 40.00

~? 00 5 $ 40.00 $ - $ 40.00

10 i 6 $ 40.00 $ - $ 40.00

102 7 $ 40.00 $ - $ 40.00

103 8 $ 40.00 $ - $ 40.00

104 9 $ 40.00 $ - $ 40.00

~ ~5 10 $ 40.00 $ - $ 40.00

~ 05 11 $ 40.00 $ - $ 40.00

07 12 $ 40.00 $ - $ 40.00

108 13 $ 40.00 $ - $ 40.00

1 Q9 14 $ 40.00 $ - $ 40.00

10 15 $ 40.00 $ - $ 40.00

1 '' 1 16 $ 40.00 $ - $ 40.00

1 ~i 2 17 $ 40.00 $ - $ 40.00

'113 18 $ 40.00 $ - $ 40.00

~11 ~ 19 $ 40.00 $ - $ 40.00

115 20 $ 40.00 $ 1, 000.00 $ 1, 040.00

~ 16 9RF~ = 3.3085% 6.617%

F~
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81 K L M N O P CJ

g~ ~ i IT'
~~
~~ ~~rc ~-rr~
85 Settlement Date= 1 /1 /2000 1 /1 /2000

86 ~/laturity Date= 1 /1 /2010 1 /1 /2030

87 Coupon Rate= 8.00% 8.00%

~8 Coupon Pmt = $ 40.00 $ 40.00

~c~ dumber of semiannual 20 periods 60 periods

90 Call Provision 110.00 100.00

91 Final Payment 100.00 100.00

92 Price 115.00 115.00

93

3~ YIELD = 6.6434% 6.8192%

95 ~
~6 ~ =YIELD(11~85,M86,M87,M92,M91,2)

~J7

i ;1 . ~ 1 
r, ~. ~ ~ ~ ~ .~- 1~ 

...

Interest iZat~ Sensitivity — ~aiculating Duration and Convexity

~M~~ _

N ~~;

t-, (1 + i )t

2 lt

-I- 1~ t- r ~ ~ -4- 1I

.,,

Duration: is a measure of the sensitivity of the asset"s price to ~ ~~~°~~~ ~~ ~ movements. It

broadly corresponds to the length of time before the asset is due to be repaid. This

duration is equal to the ratio of the percentage reduction in the bond's price to the

percentage increase in the ~°~ ~-: ~~~~~~~~ of the bond f or vice versa) (L~mbda)
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The standard definition of duration is A~c~~a~~y_~~ar~~~~~~~, the PV-weighted time to receive each cash

flow, defined as:

~' = yield to maturity
T=time

I~ = t ~ t

Sao

10~
102

103
1Q4

105

X06
107

1 a<s
109

110

112

'~ ~ r ! ,~

Int.Rate

8% coupon bond

Zero
X13 Bond
114
1'?5

116

~n r~a o ~ ~?

10% Px0

Time until Payment PV of Pmt °!o Duration

Payments DR = 10% Weight

1 80 72.727 7.65% 0.0765

2 80 66.116 6.96% 0.1392

3 1Q80 ~1'i.420 85.39% 2.5617

950.263 100.00% 2.7774

Duration

will be 3 years

Duration is a key ct~nc~pt in bond poz°tfolio management for at least 3 reasons:

i . .It's a simple summary measure of the effective average maturity of the portfolio

2, It turns out to be an essential tool in immunizing portfolios from interest rate risk.

3. Duration is the measurement of the interest rats sensitivity of a bond portfolio.

Convexity
Convexity is a measure of the sensitivity of the __~ ̀~_~ of a ~ ~o changes in ~ ' =_~~~

~~t~~. There is an inverserelationship between ec~nvexity and sensitivity - in general, the
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higher the convexity, the less sensitive the bond price is to interest rate shifts, the 1ow~r

the convexity, the more sensitive it is,

Duration is a „~:: ~ measure or 1st derivative of how the price cif a bond changes in

response to interest rate ~hange~, As interest rates change, the price is not likely to

change linearly, but instead it would change over some curved ~~~~ ~ of interest rates.

Thy more curved the price function cif the bond is, the more inaccurate duration is as a

measure of the interest rate sensitivity.

Convexity is a measure of the curvature or 2nd derivative of how the price ~# a bond

varies with interest rate, i.e. how the duration of a bond changes as the interest rate

changes.

~P/P=-I)x~y
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Bond Terminology

~~~r~~ I~~~~r~s~

f~ccn~ed interest is the interest that has been ~,an?~~I,'o~at 1~ot y~t'been pai~'~y the bond i~s~iez•, sine z~~v 1as1 cU~apo~ pay°ment
.

mote that intez-eet acer~~es ec7ua11y on every day ~luriz3g tl~e period. Tlz~t is, it does not compc~zind, ~~, halfway fihrough i2~e

}~erioc~, you will have accrued exactly one-half of thy. ne~~iod's interest payment. i2 ~~~oz-ks t~~e same way for any other fraction

t~f a payment period.

A banker`s ye~z~ is 12 zrzonths, each of which coi~tai~-~s 30 gays. Thertifore, iliere are 3b0 (not 3b5) days in a ~auker's year. "1~his

is a convention that goes back to the days when "cal~ul~tor" a7~d "computer" were job descriptions instead of electronic

devices. Using ~b0 days for ~ year made calculations easier to do. This convention is s'ti11 us~ci 2aday in some calculations

such as the Bank i~i~count I~aie that is used for discount (money marls~,t) securities.

~~~~

~ bond is a debt instrument, ~~sually tradable, that represenCs a de1~t o~Nerl bpi t1~e issuer to the owner of the'~~nt~i. Most

co~~monly, fonds are prorsiises tc pay a £ix~d .ate, of interest foz- a numuer of years, and then to r~}~ay the principal on the

maturity date. in the L~.~. bonds typically pay inierest evez-y six months {semi-annually), t}~ougll other ~aymert frequenc~ie~

are, possi~,le. Bonc~~, a.~ issued by corporations, banks, slate end local Qoveznments (Municipal bonds), end the federal

~ov~r~lnieFir (Tz-easur-y dotes and ~oz~ds}.

~~~~ ~g~

~0~7~~ bonds k,av~; a prevision i1~ tl~e inclen~zre ti~~i al~oui~ Fir e~rlj= ~o~~~ec't, redemption of the bo~l~, often ~t a pz-es~~i4~~n to its

[acs ti~alue. ~on~ls il,at 1.~~~-e s,ich ~ Ieat~~re ~isu~lly Have a serzes of ~uci1 dates (1;-pically once per ie~r) ~t wl~;c11 they ca~~ ~~

called. ~'hi~; series of uate~ is refUrre~ ~o as lA~e caix cl~edule.

T~~ extra ~n~ount t?~at is ~~ici ~;~ a bond i, ,~,e~- if t1~e b<,rc~ ~ cs~i'tes~ h~f~r:; tl~v ~na~+azit~i ~alL. Th~s is a zvc,~,t~~rLr ~ha~ is used to

21'~lii; :;c1't~~t0~t; ~OOI~C~~ <11iZa~;~2~iC t0 1T'Vvti~01"`i, W~;C3 ~iv011~~ OS~~~t"W7~L Jt'<;:~ct fi0'JW"I7 lU'i1'i;c?~i~l'l~~f' Dt?Tlt~i'~.

~~~'s'a~3 ~~'~~~

"I t1~ ":;lead ~rtce" is tlz~ przc~, <>f~ rho ~c~Yzd ~;.-~;;ludin~~ t1~~ ~ccn~eci r_terest This i ~ ~~lsv 4Li3<~tun ~s t1~e c~uote~ ~z-ice.

~` ~ ut

~I~1- ii~~ ~ u.a' ;ioilar amo~~nt ~l~ar 3, ~aici by ~h~ ,ss~~er to r1?e ~o~.c. ~1cieAs at eac ~ cou~c~7~ dot.,. ~t i~ calcula~e~~'~y

n3z~~i;'I~"Luv ~11~: ;~'O113~02f ~'~~£; ~5"~/ `1~~~ S~ ~/ r ~k.~ ~?OT1G ~1:?~i 
i~. C' ~',I?~ C7,~ ~~ ~ JT Oi ~3~=' 

_ 
C ; _'ui".
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~~~p~ ~~v~~~~ ~~~~

Thy; specified dates (typically two per year) on which interest payments are made.

~'~eap~~~ ~2~~~~

~~I'lze sta~~ed ?-ate of interest on the bond. This is i~1e az~3ua1 interest z-ate that w-i]1 ~e paid by she issuer io the owners cif t'~e

bonds. ~I'his rate is typically fixUd for the life or the bond, though variable rate binds do exist. The teen is derived ~fr
or~l the

fact fhat, in iin~es past. bond certifi~;~tes I~ac1 coupons attached. ̀I~}~e eo~pons were r~~eemed for cash payments.

!~ n~easzzre of 21ze inc~m~ pr~vid~d by the 't~~~ncl. I~~he current yield is sinlpiy th> ~nzn~~a1 in2e=-est payrz~ent divide
d by she

c~an~e~~t market ~z-ice of the bond. ~'lze cui-~•~nt yield i~n~re~ the potes?tzal ~or capital ~~ins or Tosses and is there
fore not a

complete me~~:ure of tiie bond's rate of rvtun~.

~~~-~~~~~ ~3~~~s

f~ method of ~ountinQ the zlum'oer- of days between t~vo dates. T~Zere are several ~.ethods, each o~ w:hi~h make
s difFe~-ent

ass~i~nptions at~out ho~N to count. 3~/~6~ {a ~uanlc~r's year) assurz~es that each m~nth'ha~ 3C~ ~~v~ and tha
t there ire 3b0 days in

a year. ~~~~~~1/35~ cotants the acival ~Z~mber o~ days, but ~ssnmes tiaai ~tl~ere are 36Q days in a year. ~~~~~~~/~~
~~~~ counts the

actu~i ~unib~r c~i c~~gs in eaefl month, and t1~e aciu~l nuinb~r ~i days in a year. In Excel bore functions, ~ signi
fies 3~J/3E~fl, 1

s~~;cifies acfu~l,''actual, 2 is a~;tual%350, 3 i act~«1i35~ {~v~,~~zich iyt~ores leap clays), and 4 rept~esents the European ~0 3E0

methcdolo~y.

T'ne "dirty prive" is tze Total ~pr ce o: the bo1~r~, including accrued i~lt~re~t. Tads is tll~ am~ui~i ["flat -ou ~vQu1~l a
ctually uay {oY•

rece~ive3 i~z you pu~•c~a~~ {or se11) il~~e ~on~.

~s~~°~ ~'~~~~~

the nri~~i;ipal t>f~<~ ~onc~i i the nc~tioz~ai ~~~x~o~rxi ~f~?l~e ?~az~. Ir is also f.;a11e~ i1~e ~~~~~~~~~~~ ~;~ ~s~~- 1~zl~aa c>f~rile bond, ~~zd

re~reser~t~ th; Lit~~o~~~~t i?~~~t ~~iiil ~~e r=Lpaic~ whe~~ tic ~onc~ ~?a~+~res.
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Professor Chris Droussiotis' Notes

R~~~p~~~~ ~~~a~~

"Phis is typically the same ~s the face va1~~ of a bond. However, for a callable bond, it is the face value plus the ea11 premium.

In other words, t;~is is the entire a~~ouz~t thai wi1.1 be r~ceiverl tivt~en the bond is ruc~ee~ned by the issuer.

~~t~~~~~a~ I~~~~

The date on tivhich ownership of a s~c~!i-ity actu~ll~ ehanb~s hazlds. Typically, this is seveP~a1 days after the trade date. iii the

~T~ Markets, the settlement date is ~~s~ially 3 trading days after t ie trade date (t11is is lcnosvn as T-~ 3}. For bonds, a purchaser

begins to accrue interest on the seCtlezneni date.

~~a• t~ ~'~~a~~~ra~~

~'~le amou~~ of tizn~, until ~hc: bond ~to~s ~ayii~g i7~terest and tine prinei~al is repaid.

~~~i~ ~o ~'~~~

Same as Meld to maturity, except thaC z~~e assume that thy; bond wi'13 ~e called ai the next call date.:~l~o known as yield to

first call. Frequently, the yield to all call dates is caicuiate~, and then ~Ne can find the uiorst-case, ~Nhic}1 is l~~o~n~ as file yield

to worst.

The yield to matuz-ity {~'TI~/I) of a vozld is the compound aueraffs annual ex~ecied rate of re~irn if the bond is p~u-chased at ids

current market price and held to maru~-ity. i~nplici~C in t~~e calculation ~i she Y~VI is tl~e assu:r~tion that file i1~t~rest paymenis

are reinvesr_ec~ #or the fife Uf t11e uond at tl~e sane yi~1~i. ~ he Yi i✓I is the intez-nal rate ~~ r~tu~ri (IIZ~) of the fond.

Th~ lowest of ~l~ pos~~iole yields for s?~e ~o,;d. ~t i~ cai~uFat~,d by det~xzni~ing t'ne minil~~u~~z of t~~~ yield ~k~ ma+u~-ity or any cf

tre va~-aL~u~ yields t~ calf date
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