
 

 
 
 

 
 
Term S

• Bon
rate

• Yield
risk,

 
 

Structure o

nds with ide
es because t
d curve—a 
, liquidity an

 Upward
short-te

 Flat ⇒ 
 Inverte

of Interest

ntical risk, l
the time rem
plot of the 
nd tax cons
d-sloping  ⇒
erm rates 
short- and 
d ⇒ long-te

t Rate 
liquidity, an
maining to 
yield on bo

siderations
⇒ long-term

long-term r
erm rates a

 

 

nd tax chara
maturity is 

onds with di

m rates are a

rates are th
re below sh

acteristics m
different 
ffering term

above  

e same 
hort-term ra

may have dif

ms to matur

ates 

fferent inte

rity but the 

 

 

rest 

same 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 1
 



 

Facts T

1. Inte
2. Whe

slop
and

3. Yield
slop

 
Three T

1. Exp
2. Seg
3. Liqu
 
 
Expec

 
• The

rate
• Buy

any 
is le

• Bon
 
 
Examp

The cur
rate on 
two yea
 
 
 
 
 
 
 
Examp

The one
percent
interest
happen
 
 

Theory of t

erest rates o
en short-ter
pe; when sh
 be inverted
d curves alm

pe upward 

Theories t

ectations th
mented ma

uidity premi

ctations T

e interest ra
es that peop
yers of bond

quantity of
ess than tha
nds like thes

ple 1 

rrent interes
the one-ye

ars?  What i

ple 2 

e-year inter
t, 7.70 perc
t rates on a 
ing to the y

the Term S

on bonds of
rm interest 
hort-term ra
d 
most alway

to Explain 

heory expla
arkets theor
um theory 

heory 

te on a long
ple expect t
ds do not pr
f a bond if i
at of anothe
se are said t

st rate on a
ear next yea
interest rate

rest rates ov
ent, 8.80 pe
two-year, t

yield curve. 

Structure o

f different m
rates are lo

ates are hig

s  

the Three 

ins the first
ry explains f
combines th

g-term bond
o occur ove
refer bonds 
ts expected

er bond with
to be perfec

 one-year b
ar to be 11.2
e must a tw

ver the next
ercent and 
three-year, 

 

of Interes

maturities m
ow, yield cu
h, yield curv

 Facts 

t two facts b
fact three b
he two theo

d will equal
er the life of
of one mat

d return  
h a different
ct substitute

bond is 9.50
25 percent.

wo-ear bond

t five years
10.50 perce
four-year, 

st Rates Mu

move togeth
rves are mo
ves are mo

but not the 
but not the f
ories to exp

 an average
f the long-te
turity over a

t maturity
es 

0 percent, a
.  What is th
d have to eq

are expect
ent.  Given 
and five-ye

ust Explain

er over tim
ore likely to
re likely to s

third 
first two 
lain all thre

e of the sho
erm bond 
another; the

and you exp
he expected
qual the two

ed to be 5.
this informa
ar bonds?  

n 

me 
o have an u
slope down

ee facts 

ort-term inte

ey will not h

pect the inte
d return ove
o one-year 

10 percent,
ation, what
Explain wha

pward 
nward 

erest 

hold  

erest 
er the 
bonds? 

, 6.20 
t are the 
at is 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 2
 



 

Examp

Fill in th
 

 

Maturit

Rate 
 
Maturit

Rate 
 

ple 3 

he missing s

ty Year 1

6.00 p

ty Year 6

 

spot rates a

 Y

ercent 7

6 Y

 

and construc

 

Year 2 

7.00 percent

Year 7 

ct yield curv

Year 3

t  

Year 8

 

ve from the

Ye

 

Ye

 

e following i

ear 4 

ear 9 

information

Year 5 

10.00 p

Year 10

12.00 p

: 

 

percent 

0 

percent 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 3
 



 

Bootst

Process
yield cu
 
 
Examp

Calculat
 

 

T
Se

 

trapping P

s to constru
urve 

ple 4 

te spot inte

Treasury 
ecurities 

1 year 

2 years 

3 years 

4 years 

rocess 

ct default-fr

rest rate cu

Cou

ree theoreti

urve from th

 

upon Rate

0.00%

5.00%

6.00%

7.00% 

ical spot rat

he observed

Yield-

te curve fro

d Treasury y

-to-Maturit

4.00%

5.00%

6.00%

7.00% 

om the obse

yields: 

ty 

erved Treas

Price 

ury 

 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 4
 



 

Forwar

• From
extr

• To s
cons
inve

• Alte
• Alte

ano
• With

with
the 

• The
cert

 
 
Examp

From ex
 
• F1,2 
• F2,3 
• F1,3 
• F2,4 
• F1,4 
 

rd Interes

m the yield 
rapolate the
see the imp
sider the fo
estment hor
ernative 1: B
ernative 2: B
other six-mo
h alternativ
h certainty b
6-month ra

erefore, for 
tainty.  

ple 5 

xample 4, c

st Rate 

curve we c
e market’s c
portance of 
ollowing two
rizon. 
Buy a one-y
Buy a six-m
onth instrum
e 1, the inv
but with alt
ate 6 month
alternative 

compute the

can extrapol
consensus o
knowing th

o investmen

year instrum
onth instru

ment. 
vestor will re
ernative 2, 

hs from now
2, the rate 

e following f

 

late the the
of future int
e market’s 

nt alternativ

ment. 
ment and w

ealize the o
the investo

w is unknow
that will be

forward rat

eoretical spo
terest rates.
consensus 

ves for an in

when it mat

one-year spo
or will realize
wn.  
e earned ove

tes:  

ot rates. In 
. 
for future in

nvestor who

ures in six m

ot rate and 
e the 6-mon

er one year

addition, w

nterest rate
o has a one-

months, bu

that rate is
nth spot rat

r is not know

we can 

es, 
-year 

y 

s known 
te, but 

wn with 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 5
 



 

Arbitra

• Valu
sho

• Trad
sam
sam

 
Examp

Using s
rate, co
spread.
 
 
 
 
 
 
 
 
 
 
 
 
 
Examp

Using s
rate, co
percent
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclu

• Exp
• Exp

(fac
• Exp

dow
• Can

age Free V

uation of a 
uld be sued
ditional valu

me interest r
me package 

ple 6 

pot rates fr
ompute pric
  

ple 7 

pot rates fr
ompute pric
t, 1.25 perc

usions from

lains why th
lains why in

ct 1) 
lains why y

wn when sho
nnot explain

Valuation 

bond based
d to discoun
uation meth
rate (or disc
of cash flow

rom exampl
e of this bo

rom exampl
e of this bo
ent, 1.75 pe

m Expectat

he term stru
nterest rate

yield curves 
ort-term rat

n why yield c

d on spot ra
nt a default-
hodology is 
count rate),
ws 

e 4, given 3
ond using ar

e 4, given 4
ond using ar
ercent and 

tions Theo

ucture of in
s on bonds 

tend to slo
tes are high
curves usua

ates, spot ra
-free cash f
to discount
, thereby in

3-year corpo
rbitrage free

4-year corpo
rbitrage free
2.15 percen

ory 

nterest rates
with differe

pe up when
h (fact 2) 
ally slope up

ates for a Tr
low with the
t every cash
correctly vie

orate bond 
e valuation 

orate bond 
e valuation 
nt in year 1

s changes a
ent maturiti

n short-term

pward (fact

reasury sec
e same mat

h flow of a s
ewing each 

with 10.00 
with 2.00 p

with 12.50 
with defaul
 to year 4, 

at different t
ies move to

m rates are 

3) 

curities as a 
turity 
security by t
 security as

percent co
percent defa

percent co
lt spreads o
respectively

times 
ogether ove

low and slo

rate 

the 
s the 

upon 
ault 

upon 
of 0.50 
y.  

r time 

ope 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 6
 



 

Exercis

 
1. Give

bon
 

2. Sup
4.6%
rate
esti
 

Com
 

Give
with
 

3. Assu
 

Com

a. 
b. 

Pe

An

 

 

 

 

se  

en the follow
d using the

ppose that t
% and 5.0%
es.  Also ass
mated for 6

mpute the 1

en these sp
h a coupon 

ume the fol

mpute the fo
 
The 6-mont
The 6-mont

eriod 

nnual Forwa

Maturi

YTM 

Maturi

Spot R

Period

1 

2 

3 

4 

5 

6 

7 

8 

wing 6-mon
ese forward 

he annual y
%, respectiv
sume the fo
6-month per

.5-year, 2-y

ot rates, co
rate of 8%

llowing Trea

ollowing for

th forward 
th forward 

ard Rate 

ty 1.5 

5.4% 

ty 1.5 

Rate  

d Years

nth forward 
rates. 

yield-to-mat
vely.  These
ollowing Tre
riods out to

year, 2.5-ye

ompute the 
. 

asury spot r

rward rates

rate six mo
rate one ye

1 2

4.00% 4

2.0 2

5.8% 6

2.0 

 

s to maturi

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

 rates, com

turity for th
e yields repr
easury yield 
o a maturity

ear, and 3-y

arbitrage-fr

rates: 

: 

onths from n
ear from now

2 3

4.40% 5.0

.5 3.0

.4% 7.0%

2.5 3

 

ity 

pute the va

e 6-month 
resent the 6
curve (pric

y of 3 years.

year spot ra

ree value of

now. 
w. 

4 

00% 5.6

% 

3.0 

Spot rat

5.00%

5.40%

5.80%

6.40%

7.00%

7.20%

7.40%

7.80%

alue of a 3-y

and 1-year 
6-month and
ce 100 each
. 

ates. 

f a 3-year T

5 

60% 6.00

te 

year 8% co

Treasury b
d 1-year sp

h) has been 

Treasury sec

6 

0% 6.40

oupon 

 
bills are 
pot 

curity 

0% 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 7
 

 

 

 



 

c. 
d. 
e. 

Dem
prod
curr
forw
 
 
 

Segme

 
• Bon
• The

for a
• Inve
• If in

mat
slop

 
 

Liquid

 
• The

exp
resp

• Bon
 
 

 

The 6-mont
The 2-year 
The 1-year 

 
monstrate th
duce at the 
rent 1-year 
ward rate fr

ented Ma

nds of differ
e interest ra
and supply 
estors have
nvestors hav
turities that 
pe upward (

dity Premi

e interest ra
ected to oc
ponds to su
nds of differ

th forward 
forward rat
forward rat

hat the 6-m
end of one
spot rate o
om now. 

rkets The

ent maturit
te for each 
of that bon

e preference
ve short des
have less i

(fact 3) 

ium Theo

te on a long
cur over the
pply and de
ent maturit

rate three y
te one year
te two year

month forwa
e year the sa
r (2) at the

eory 

ties are not 
bond with 

nd 
es for bonds
sired holdin
nterest-rate

ry 

g-term bond
e life of the
emand cond
ties are subs

years from 
r from now.
rs from now

ard rate six 
ame future 

e 6-month s

substitutes
a different 

s of one ma
ng periods a
e risk, then 

d will equal
e long-term 
ditions for t
stitutes but

now. 
 

w. 

months from
dollar as in
pot rate and

 at all 
maturity is 

aturity over 
and general
this explain

 an average
bond plus a
hat bond 
t not perfect

m now is th
nvesting eith
d reinvest a

determined

another 
ly prefer bo
ns why yield

e of short-te
a liquidity p

t substitutes

 

he rate that 
her (1) at th
at the 6-mo

d by the dem

onds with sh
d curves usu

erm interes
premium tha

es 

will 
he 

onth 

mand 

horter 
ually 

st rates 
at 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 8
 



 

Examp

Suppos
percent
Investo
year to 
percent
this find
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exercis

4. The
curr
prem

 

5. A cu
yea
cost
exp
prof
one
perc

 

 

ple 8 

e that the o
t, 6.20 perc
ors’ preferen

five-year b
t, respective
ding with ex

se  

e table below
rent interest
mium for ea

ustomer ask
r loan at an
ts of making
ected intere
fit.  If the b

e-year Treas
cent, should

Year 
1 
2 
3 
4 
5 

one-year int
ent, 7.70 pe
nces for hold
onds as 0.0
ely.  What a
xample 2. 

w shows cu
t rates on m
ach multi-ye

ks a bank if 
n interest ra
g the loan, 
est rate on 
bank manag
sury security
d the manag

One-year
2.20 
3.50 
3.75 
4.00 
4.20 

terest rates 
ercent, 8.80
ding short-t
00 percent, 
are the inter

rrent and e
multi-year b
ear bond. 

f it would be
ate of 8.25 p
the bank ne
a Treasury 
er estimate
y rate is 6.1
ger be willin
 

r Bond Rate
percent 
percent 
percent 
percent 
percent 

 over the ne
0 percent a
term bonds
0.25 percen
rest rates o

expected fut
bonds.  Use 

e willing to 
percent one
eeds to cha
security wit

es the liquid
10 percent a
ng to make 

M

ext five yea
nd 10.50 pe
 have the li
nt, 0.50 per

on one-year 

ture one-ye
the table to

commit to m
e year from 
arge 1.30 pe
th the same

dity premium
and the two
the commi

Multi-year B
2.20 pe
3.10 pe
3.50 pe
4.00 pe
5.60 pe

ars are expe
ercent.  
quidity prem
rcent, 0.75 
to five-yea

ear interest 
o calculate t

making the 
now.  To co

ercent more
e maturity if
m to be 0.45
o-year bond
tment? 

Bond Rate 
rcent 
rcent 
rcent 
rcent 
rcent 

ected to be 

miums for o
percent, an
r bonds?  C

rates, as w
the liquidity

customer a
compensate 
e than the 
f it to make
5 percent, a
d rate is 7.3

5.10 

one-
nd 1.25 
Compare 

ell as 
y 

 
a one-
for the 

e a 
and the 
30 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 9
 



 

 
Prefer

 
• Inve
• The

high
• Inve
 
 
 
Liquidi
 
• Inte

first
the 

• Yield
whe
and

• Yield
by a
mat

 
 
 
 
 
 
 
 
The Yie
 
Because
also hav
interest
When t
interest
recessio
cycle. 
 
Nomina
that the
rates an
flat or d
 
The abi
slope of
viewed 
indicatin
 
 
 

rred Habit

estors have
ey will be wi
her expecte
estors are li

ity Premiu

erest rates o
t term in  
equation 
d curves te
en short-ter
 by a low e
d curves ty
a larger liqu
turity length

eld Curve 

e the yield c
ve the capa
t rates are a
he yield cur
t rates are e
on.  Indeed

al interest ra
e yield curve
nd future in
downward-s

lity of the y
f the yield c
as a useful
ng loose po

tat Theor

e a preferen
illing to buy

ed return 
ikely to pref

um and Pre

on different

nd to slope 
rm rates are
xpected ave
pically slope

uidity premiu
hens 

as a Forec

curve conta
acity to help
associated w
rve is either
expected to
, the yield c

ate is compo
e contains i

nflation.  A s
sloping yield

yield curve t
curve is par
 indicator o

olicy and a f

ry 

ce for bond
y bonds of d

fer short-te

eferred Ha

t maturity b

upward wh
e high; expl
erage in the
e upward; e
um as the t

casting Too

ains informa
p forecast in
with econom
r flat or dow
fall and, th

curve is fou

osed of a re
nformation 
steep yield c
d curve fore

to forecast 
t of the too

of the stance
flat or down

ds of one m
different ma

rm bonds o

abitat Theo

bonds move 

hen short-te
ained by th
e second ca
explained 
term to  

ol for Infla

ation about 
nflation and
mic booms a
wnward-slop
herefore, th
nd to be an

eal interest 
about both

curve predi
ecasts a futu

business cy
ol kit of man
e of moneta
nward-slopin

aturity over
aturities only

over longer-

ories, Expl

together ov

erm rates a
he liquidity p
ase 

ation and t

future expe
 real output
and falling i
ping, it sugg
at the econ
n accurate p

rate and ex
h the future
cts a future
ure decline 

ycles and inf
ny economic
ary policy, w
ng yield cur

r another 
y if they ea

term bonds

lanation of

ver time; ex

re low and 
premium ter

the Busine

ected intere
t fluctuation
interest rate
gests that fu
omy is mor

predictor of 

xpected infl
path of no

e increase in
in inflation.

flation is on
c forecaster
with a steep
rve indicatin

rn a somew

s 

f the Facts

xplained by

to be invert
rm in the fi

ess Cycle 

est rates, it 
ns.  The risi
es with rece
future short
re likely to e
the busine

ation, imply
ominal intere
n inflation, w
.  

ne reason w
rs and is oft
p yield curve
ng tight poli

what 

s 

y the 

ted 
rst case 

should 
ing 
essions.  
-term 
enter 
ss 

ying 
est 
while a 

why the 
ten 
e 
icy. 

FN
 2

11
 F

in
an

ci
al

 M
ar

ke
ts

  
   

   
Ch

at
up

or
n 

Ta
ng

ka
th

ac
h 

 10
 


