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Bond	
  Terminology	
  

–  Bond	
  Cer;ficate	
  
•  States	
  the	
  terms	
  of	
  the	
  
bond	
  

– Maturity	
  Date	
  
•  Final	
  repayment	
  date	
  

–  Term	
  
•  The	
  ;me	
  remaining	
  un;l	
  
the	
  repayment	
  date	
  

–  Coupon	
  
•  Promised	
  interest	
  
payments	
  

–  Face	
  Value	
  (FV)	
  
•  No;onal	
  amount	
  used	
  to	
  
compute	
  the	
  interest	
  payments	
  

–  Coupon	
  Rate	
  
•  Determines	
  the	
  amount	
  of	
  each	
  
coupon	
  payment,	
  expressed	
  as	
  
an	
  APR	
  

–  Coupon	
  Payment	
  (CPN)	
  

Coupon Rate  Face Value   
Number of Coupon Payments per Year

×
=CPN



•  A	
  Zero-­‐Coupon	
  Bond:	
  
– Does	
  not	
  make	
  coupon	
  payments	
  

– Always	
  sells	
  at	
  a	
  discount	
  (a	
  price	
  lower	
  than	
  face	
  
value),	
  so	
  they	
  are	
  also	
  called	
  pure	
  discount	
  bonds	
  

–  Treasury	
  Bills	
  are	
  U.S.	
  government	
  zero-­‐coupon	
  
bonds	
  with	
  a	
  maturity	
  of	
  up	
  to	
  one	
  year.	
  	
  

•  Example:	
  Suppose	
  that	
  a	
  one-­‐year,	
  risk-­‐free,	
  
zero-­‐coupon	
  bond	
  with	
  a	
  $100,000	
  face	
  value	
  has	
  
an	
  ini;al	
  price	
  of	
  $96,618.36.	
  The	
  cash	
  flows	
  
would	
  be:	
  

Zero-­‐Coupon	
  Bonds	
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•  Yield	
  to	
  Maturity	
  of	
  a	
  Zero-­‐Coupon	
  Bond	
  (YTM	
  
or	
  y):	
  
– The	
  discount	
  rate	
  that	
  sets	
  the	
  present	
  value	
  of	
  
the	
  promised	
  bond	
  payments	
  equal	
  to	
  the	
  current	
  
market	
  price	
  of	
  the	
  bond.	
  

•  Price	
  of	
  a	
  Zero-­‐Coupon	
  bond:	
  
•  Example:	
  For	
  the	
  previous	
  example’s	
  one-­‐year	
  zero	
  
coupon	
  bond,	
  we	
  have	
  

•  Thus,	
  the	
  Yield	
  to	
  Maturity	
  is	
  YTM=	
  3.5%.	
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Zero-­‐Coupon	
  Bonds	
  (cont.)	
  

P  =  Face Value
(1 +  YTMn )

n
 

1

100,00096,618.36   
(1  )

=
+ YTM

1
100,0001       1.035

96,618.36
+ = =YTM



•  The	
  Yield	
  to	
  Maturity	
  of	
  an	
  n-­‐Year	
  Zero-­‐Coupon	
  Bond	
  
is	
  	
  

•  Example:	
  Suppose	
  that	
  the	
  following	
  zero-­‐coupon	
  
bonds	
  are	
  selling	
  at	
  the	
  prices	
  shown	
  below	
  per	
  $100	
  
face	
  value.	
  Determine	
  the	
  corresponding	
  yield	
  to	
  
maturity	
  for	
  each	
  bond.	
  	
  

Zero-­‐Coupon	
  Bonds	
  (cont.)	
  

1

    1⎛ ⎞= −⎜ ⎟
⎝ ⎠

n

n
FVYTM
P

Maturity	
   1	
  year	
   2	
  years	
   3	
  years	
   4	
  years	
  
Price	
   $98.04	
   $95.18	
   $91.51	
   $87.14	
  

1/2

1/3

1/4

YTM (100 / 98.04) 1 0.02 2%
YTM (100 / 95.18) 1 0.025 2.5%
YTM (100 / 91.51) 1 0.03 3%
YTM (100 / 87.14) 1 0.035 3.5%

= − = =

= − = =

= − = =
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•  Risk-­‐Free	
  Interest	
  Rates:	
  A	
  default-­‐free	
  zero-­‐coupon	
  
bond	
  that	
  matures	
  on	
  date	
  n	
  provides	
  a	
  risk-­‐free	
  return	
  over	
  
the	
  same	
  period.	
  Thus,	
  the	
  Law	
  of	
  One	
  Price	
  guarantees	
  that	
  
the	
  risk-­‐free	
  interest	
  rate	
  equals	
  the	
  yield	
  to	
  maturity	
  on	
  
such	
  a	
  bond.	
  
–  Risk-­‐Free	
  Interest	
  Rate	
  with	
  Maturity	
  n:	
  

•  Spot	
  Interest	
  Rate	
  
•  Another	
  term	
  for	
  a	
  default-­‐free,	
  zero-­‐coupon	
  yield	
  

•  Zero-­‐Coupon	
  Yield	
  Curve	
  
•  A	
  plot	
  of	
  the	
  yield	
  of	
  risk-­‐free	
  zero-­‐coupon	
  bonds	
  as	
  a	
  func;on	
  
of	
  the	
  bond’s	
  maturity	
  date.	
  (Remember	
  Chapter	
  5,	
  BDH).	
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Zero-­‐Coupon	
  Bonds	
  (cont.)	
  

  =n nr YTM



•  A	
  Coupon	
  Bond:	
  
– Pays	
  face	
  value	
  at	
  maturity	
  
– Pays	
  regular	
  coupon	
  interest	
  payments	
  

– Examples:	
  
•  Treasury	
  Notes:	
  U.S.	
  Treasury	
  coupon	
  security	
  with	
  
original	
  maturi;es	
  of	
  1–10	
  years	
  

•  Treasury	
  Bonds:	
  U.S.	
  Treasury	
  coupon	
  security	
  with	
  
original	
  maturi;es	
  over	
  10	
  years	
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Coupon	
  Bonds	
  



•  Example:	
  The	
  U.S.	
  Treasury	
  has	
  just	
  issued	
  a	
  ten-­‐
year,	
  $1000	
  bond	
  with	
  a	
  4%	
  coupon	
  and	
  semi-­‐annual	
  
coupon	
  payments.	
  	
  What	
  cash	
  flows	
  will	
  you	
  receive	
  
if	
  you	
  hold	
  the	
  bond	
  un;l	
  maturity?	
  

•  Note	
  that	
  the	
  coupon	
  rate	
  is	
  an	
  APR,	
  and	
  that	
  
coupon	
  payment	
  is	
  semi-­‐annual:	
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Coupon	
  Bonds	
  (cont.)	
  

20$
2
1000$*04.0

==CPN

FV	
  

CPN	
  



•  Yield	
  to	
  Maturity:	
  The	
  YTM	
  is	
  the	
  single	
  discount	
  
rate	
  that	
  equates	
  the	
  present	
  value	
  of	
  the	
  bond’s	
  
remaining	
  cash	
  flows	
  to	
  its	
  current	
  price.	
  	
  

•  Yield	
  to	
  Maturity	
  of	
  a	
  Coupon	
  Bond:	
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Coupon	
  Bonds	
  (cont.)	
  

P = CPN ×
1
y
1− 1
(1+ y)N  

!

"
##

$

%
&&

Annuity Factor using the YTM (y)! "## $##

Present Value of all of the periodic coupon payments
% &###### '######

+
FV

(1+ y)N

Present Value of the 
Face Value repayment
using the YTM (y)

%&# '#



•  Example:	
  Consider	
  the	
  following	
  semi-­‐annual	
  
bond:	
  

•  $1000	
  par	
  value	
  
•  7	
  years	
  un;l	
  maturity	
  
•  9%	
  coupon	
  rate	
  
•  Price	
  is	
  $1,080.55	
  

– What	
  is	
  the	
  bond’s	
  yield	
  to	
  maturity?	
  

•  With	
  a	
  financial	
  calculator,	
  or	
  with	
  excel:	
  
–  y=3.75%	
  (in	
  semi-­‐annual	
  compounding);	
  

–  So	
  the	
  annual	
  Yield	
  to	
  maturity	
  (APR,	
  with	
  semiannual	
  
compounding)	
  is	
  y=7.50%.	
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Coupon	
  Bonds	
  (cont.)	
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•  Consider a five-year, $1000 bond with a 2.2% 
coupon rate and semiannual coupons. 

•  Suppose the bond’s yield to maturity is 2% 
(expressed as an APR with semiannual 
compounding).  

•  What price is the bond trading for? 
–  Considering the 6-month yield of 1.0%, the bond price 

must be 
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Computing a Bond Price from Its 
Yield to Maturity	
  

10 10
1 1 100011 1 $1009.47
0.01 1.01 1.01

P ⎛ ⎞= × − + =⎜ ⎟
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Why Bond Prices Change	
  

•  Zero-coupon bonds always trade for a 
discount 

•  Coupon bonds may trade at a discount or 
at a premium 

•  Most issuers of coupon bonds choose a 
coupon rate so that the bonds will initially 
trade at, or very close to, par 

•  After the issue date, the market price of a 
bond changes over time 
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•  A	
  bond	
  may	
  be	
  selling	
  at:	
  
– a	
  Discount	
  (below	
  par):	
  A	
  bond	
  is	
  selling	
  at	
  a	
  
discount	
  if	
  the	
  price	
  is	
  less	
  than	
  the	
  face	
  value.	
  

– Par:	
  A	
  bond	
  is	
  selling	
  at	
  par	
  if	
  the	
  price	
  is	
  equal	
  to	
  
the	
  face	
  value.	
  

– a	
  Premium	
  (above	
  par):	
  A	
  bond	
  is	
  selling	
  at	
  a	
  
premium	
  if	
  the	
  price	
  is	
  greater	
  than	
  the	
  face	
  
value.	
  

GFI	
  /	
  GF	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2015-­‐2016	
  

Dynamic	
  Behavior	
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  Prices	
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Dynamic	
  Behavior	
  of	
  Bond	
  Prices	
  

Coupon	
  
Rate	
  %	
  

Yield	
  to	
  maturity	
  

Bo
nd

	
  V
al
ue

	
  

PAR	
  



•  Interpreta;on:	
  
–  If	
  a	
  coupon	
  bond	
  trades	
  at	
  a	
  discount,	
  an	
  investor	
  
will	
  earn	
  a	
  return	
  both	
  from	
  receiving	
  the	
  coupons	
  
and	
  from	
  receiving	
  a	
  face	
  value	
  that	
  exceeds	
  the	
  
price	
  paid	
  for	
  the	
  bond.	
  

–  If	
  a	
  coupon	
  bond	
  trades	
  at	
  a	
  premium	
  it	
  will	
  	
  
earn	
  a	
  return	
  from	
  receiving	
  the	
  coupons	
  but	
  	
  
this	
  return	
  will	
  be	
  diminished	
  by	
  receiving	
  a	
  face	
  
value	
  less	
  than	
  the	
  price	
  paid	
  for	
  the	
  bond.	
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  Bond	
  Prices	
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•  Example:	
  Consider	
  three	
  30-­‐year	
  bonds	
  with	
  annual	
  coupon	
  
payments.	
  One	
  bond	
  has	
  a	
  10%	
  coupon	
  rate,	
  one	
  has	
  a	
  5%	
  
coupon	
  rate,	
  and	
  one	
  has	
  a	
  3%	
  coupon	
  rate.	
  If	
  the	
  yield	
  to	
  
maturity	
  is	
  5%:	
  
–  What	
  is	
  the	
  price	
  of	
  each	
  bond	
  per	
  $100	
  face	
  value?	
  
–  Which	
  bond	
  trades	
  at	
  a	
  premium,	
  which	
  trades	
  at	
  a	
  discount,	
  and	
  

which	
  trades	
  at	
  par?	
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Dynamic	
  Behavior	
  of	
  Bond	
  Prices	
  (cont.)	
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•  Holding	
  all	
  other	
  things	
  constant,	
  a	
  bond’s	
  yield	
  
to	
  maturity	
  will	
  not	
  change	
  over	
  ;me.	
  

•  Holding	
  all	
  other	
  things	
  constant,	
  the	
  price	
  of	
  a	
  
discount	
  or	
  of	
  a	
  premium	
  bond	
  will	
  move	
  
towards	
  par	
  value	
  over	
  ;me.	
  

•  If	
  a	
  bond’s	
  yield	
  to	
  maturity	
  has	
  not	
  changed,	
  
then	
  the	
  IRR	
  of	
  an	
  investment	
  in	
  the	
  bond	
  equals	
  
its	
  yield	
  to	
  maturity	
  even	
  if	
  you	
  sell	
  the	
  bond	
  
early.	
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  effect	
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•  Example:	
  Consider	
  a	
  30-­‐year	
  bond	
  with	
  
•  a	
  10%	
  coupon	
  rate	
  
•  Annual	
  payments	
  
•  $100	
  face	
  value	
  

– What	
  is	
  the	
  ini;al	
  price	
  of	
  this	
  bond	
  if	
  it	
  has	
  a	
  5%	
  yield	
  to	
  
maturity?	
  

	
  
–  If	
  the	
  yield	
  to	
  maturity	
  is	
  unchanged,	
  what	
  will	
  the	
  price	
  be	
  
immediately	
  before	
  and	
  aner	
  the	
  first	
  coupon	
  is	
  paid?	
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The	
  effect	
  of	
  Time	
  on	
  Bond	
  Prices	
  (cont.)	
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The	
  effect	
  of	
  Time	
  on	
  Bond	
  Prices	
  (cont.)	
  	
  



•  There	
  is	
  an	
  inverse	
  rela;onship	
  between	
  interest	
  rates	
  
and	
  bond	
  prices.	
  
–  As	
  interest	
  rates	
  and	
  bond	
  yields	
  rise,	
  bond	
  prices	
  fall.	
  
–  As	
  interest	
  rates	
  and	
  bond	
  yields	
  fall,	
  bond	
  prices	
  rise.	
  

•  The	
  sensi;vity	
  of	
  a	
  bond’s	
  price	
  to	
  changes	
  in	
  interest	
  
rates	
  is	
  measured	
  by	
  the	
  bond’s	
  duraGon.	
  
–  Bonds	
  with	
  high	
  dura;ons	
  are	
  highly	
  sensi;ve	
  to	
  interest	
  
rate	
  changes.	
  

–  Bonds	
  with	
  low	
  dura;ons	
  are	
  less	
  sensi;ve	
  to	
  interest	
  rate	
  
changes.	
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•  Example:	
  Consider	
  two	
  bonds	
  
•  A	
  15-­‐year	
  zero-­‐coupon	
  bond;	
  
•  A	
  30-­‐year	
  coupon	
  bond	
  with	
  annual	
  coupons	
  of	
  10%.	
  

–  By	
  what	
  percentage	
  will	
  the	
  price	
  of	
  each	
  bond	
  change	
  if	
  its	
  yield	
  to	
  
maturity	
  increases	
  from	
  5%	
  to	
  6%?	
  

•  Even	
  though	
  the	
  30-­‐year	
  bond	
  has	
  a	
  longer	
  maturity,	
  the	
  fact	
  that	
  it	
  pays	
  coupons	
  
reduces	
  its	
  sensi;vity	
  to	
  changes	
  in	
  the	
  interest	
  rate,	
  when	
  compared	
  to	
  a	
  zero-­‐
coupon	
  bond.	
  

The	
  effect	
  of	
  Interest	
  Rate	
  Changes	
  on	
  
Bond	
  Prices	
  (cont.)	
  	
  	
  

Yield	
  to	
  maturity	
   Price	
  of	
  15-­‐yr	
  zero-­‐coupon	
  
bond	
  
	
  

Price	
  of	
  30-­‐yr	
  10%	
  annual	
  coupon	
  
bond	
  

5%	
  

6%	
  

%	
  Change	
  in	
  
price	
  due	
  to	
  1%	
  
change	
  in	
  ytm	
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The	
  effect	
  of	
  Interest	
  Rate	
  Changes	
  on	
  
Bond	
  Prices	
  (cont.)	
  	
  	
  



•  Credit	
  Risk	
  	
  	
  
–  U.S.	
  Treasury	
  securi;es	
  are	
  widely	
  regarded	
  to	
  be	
  risk-­‐free	
  
–  Credit	
  risk	
  is	
  the	
  risk	
  of	
  default,	
  so	
  that	
  the	
  bond’s	
  cash	
  flows	
  are	
  not	
  

known	
  with	
  certainty	
  
•  Corpora;ons	
  with	
  higher	
  default	
  risk	
  will	
  need	
  to	
  pay	
  higher	
  coupons	
  

to	
  aoract	
  buyers	
  to	
  their	
  bonds	
  	
  
•  Corporate	
  Bonds	
  are	
  bonds	
  issued	
  by	
  corpora;ons;	
  

–  These	
  bonds	
  involve	
  Risk	
  of	
  default,	
  also	
  known	
  as	
  Credit	
  Risk.	
  
–  The	
  yield	
  of	
  bonds	
  with	
  credit	
  risk	
  will	
  be	
  higher	
  than	
  that	
  of	
  otherwise	
  

iden;cal	
  default-­‐free	
  bonds.	
  

–  A	
  bond’s	
  expected	
  return	
  will	
  be	
  less	
  than	
  the	
  yield	
  to	
  maturity	
  if	
  there	
  is	
  
a	
  risk	
  of	
  default.	
  	
  
•  A	
  higher	
  yield	
  to	
  maturity	
  does	
  not	
  necessarily	
  imply	
  that	
  a	
  bond’s	
  expected	
  

return	
  is	
  higher.	
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•  Corporate Bond Yields 
–  Yield to maturity of a defaultable bond is not 

equal to the expected return of investing in the 
bond 

–  A higher yield to maturity does not necessarily 
imply that a bond’s expected return is higher 
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•  Bond Ratings 
– Several companies rate the 

creditworthiness of bonds 
•  Two best-known are Standard & Poor’s and 

Moody’s 
– These ratings help investors assess 

creditworthiness 
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Corporate	
  Bonds:	
  Bond	
  RaGngs	
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Corporate	
  Bonds:	
  Bond	
  RaGngs	
  (cont.)	
  



Corporate Yield 
Curves 

–  We can plot a yield 
curve for corporate 
bonds just as we 
can for Treasuries 

–  The credit spread is 
the difference 
between the yields 
of corporate bonds 
and Treasuries  
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Corporate Yield Curves for Various Ratings, 
July 2013	
  



Problem: 
•  Your firm has a credit rating of A.  
•  You notice that the credit spread for 10-year maturity debt 

is 90 basis points (0.90%).   
•  Your firm’s ten-year debt has a coupon rate of 5% (semi-

annual payment).  
•  You see that new 10-year Treasury notes are being issued 

at par with a coupon rate of 4.5%.  
•  What should the price of your outstanding 10-year bonds 

be? 
–  If the credit spread is 90 basis points, then the yield to maturity (YTM) 

on your debt should be the YTM on similar treasuries plus 0.9%.   
–  The fact that new 10-year treasuries are being issued at par with 

coupons of 4.5% means that with a coupon rate of 4.5%, these notes 
are selling for $100 per $100 face value.  

–  Thus their YTM is 4.5% and your debt’s YTM should be 4.5% + 
0.9% = 5.4%.  
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  Bonds:	
  Credit	
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Bond	
  Prices	
  



•  The cash flows on your bonds are $5 per year for every 
$100 face value, paid as $2.50 every 6 months.   

•  The 6-month rate corresponding to a 5.4% yield is 5.4%/2 
= 2.7%.  
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Corporate	
  Bonds:	
  Credit	
  Spreads	
  and	
  
Bond	
  Prices	
  (Cont.)	
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•  Using	
  the	
  Law	
  of	
  One	
  Price	
  and	
  the	
  yields	
  of	
  default-­‐
free	
  zero-­‐coupon	
  bonds,	
  one	
  can	
  determine	
  the	
  price	
  
and	
  yield	
  of	
  any	
  other	
  default-­‐free	
  bond.	
  

–  The	
  yield	
  curve	
  provides	
  sufficient	
  informa;on	
  to	
  evaluate	
  all	
  
such	
  bonds.	
  

•  Example:	
  Replica;ng	
  a	
  three-­‐year	
  $1000	
  bond	
  that	
  pays	
  10%	
  
annual	
  coupon	
  using	
  three	
  zero-­‐coupon	
  bonds:	
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Appendix B: The	
  Yield	
  Curve	
  and	
  the	
  
Law	
  of	
  One	
  Price	
  



•  Yields	
  and	
  Prices	
  (per	
  $100	
  Face	
  Value)	
  for	
  
default	
  free	
  Zero	
  Coupon	
  Bonds:	
  
– Example:	
  Assume	
  addi;onally	
  that	
  we	
  know	
  

– By	
  the	
  Law	
  of	
  One	
  Price,	
  the	
  three-­‐year	
  default	
  
free	
  	
  10%	
  annual	
  coupon	
  bond	
  must	
  trade	
  for	
  a	
  
price	
  of	
  $1153.	
  

	
  

GFI	
  /	
  GF	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2015-­‐2016	
  

The	
  Yield	
  Curve	
  and	
  Bond	
  Arbitrage	
  
(cont.)	
  	
  



•  The	
  price	
  of	
  a	
  coupon	
  bond	
  must	
  equal	
  the	
  
present	
  value	
  of	
  its	
  coupon	
  payments	
  and	
  	
  
face	
  value.	
  

	
  
•  Example:	
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Valuing	
  a	
  Default-­‐free	
  Coupon	
  Bond	
  
using	
  zero-­‐coupon	
  yields	
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•  Given	
  the	
  yields	
  for	
  default	
  free	
  zero-­‐coupon	
  bonds,	
  
we	
  can	
  price	
  a	
  default	
  free	
  coupon	
  bond.	
  

•  Once	
  we	
  have	
  the	
  price	
  of	
  a	
  coupon	
  bond,	
  we	
  can	
  
compute	
  its	
  yield	
  to	
  maturity.	
  

•  Example:	
  

•  Using	
  a	
  calculator	
  or	
  excel	
  we	
  can	
  determine	
  the	
  
yield	
  to	
  maturity,	
  y=4.44%.	
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CompuGng	
  the	
  Yield	
  to	
  Maturity	
  of	
  a	
  
Default-­‐free	
  Coupon	
  Bond	
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