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Road map/Key ideas

» Holding period return

* Yield to maturity

» Practical considerations in computing bond prices

Holding period return

An investor holding a bond from period, n1, to period, n2,
obtains his return from the following sources:

1. Capital gains/loss of the bond
2. Coupon distributed during the period
3. Interest from reinvesting the coupons (I)

Holding period return (HPR)

_ Pn2 —Pn1 +coupon +|

B Pn1

where P denotes the price of a bond

HPR
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Holding period return
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HPR =

Pn2 —Pn1 + coupon +1

Pn1

Holding period return

What is the return for holding a 1-year zero coupon bond

for 6 months?

1000

28
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Holding period return

What is the return for holding a 1-year zero coupon bond
for 6 months?

TIR (buy):

t 0.5 1.0 15

Yield 4.6% 4.7% 4.8%

TIR (after 6 months; sell):

t 0.5 1.0 15

Yield 4.6% 4.7% 4.8%
1.0235 -

HPR - 977.52-954.6 2 401%
954.6
1000
Phno =———=977.52
2 =7 023

Holding period return

What is the return for holding a 10% 1.5-year coupon for 6
months?

0 0.5 1.0 1.5 Years

i P.,+ Coupon
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Holding period return

What is the return for holding a 10% coupon 1.5-year for 6

months?

TIR (buy):

t 0.5 1.0 15

Yield 4.5% 4.7% 4.8%

TIR (after 6 months; sell):

t 0.5 1.0 15

Yield 4.6% 4.7% 4.8%

50 50 1050 1051.21-1074.5+50

Pn1= + + =10745 HPR= =2.486%

™ L0225) (102352 (L0243 1074.5
Ph2 = 50 1050 105101

1.023  (1,0235)2

Holding period return

What is the return for holding a 10% 1.5-year coupon for 1
year?

0 0.5 1.0 15 Years
Buy Sell
P Coupon P, + Coupon + interest
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Holding period return

Practice: What is the return for holding a 15% coupon 2-

year for 1 year?
TIR (buy):

t 0.5 1.0 15 2.0
yield 4.5% 4.7% 4.8% 4.85%
TIR (in 6 months):
t 0.5 1.0 15
yield 4.6% 4.7% 4.8%
TIR (in 1 year, sell):
t 0.5 1.0
yield 4.8% 4.85%
11

Holding period return

What is the return for holding a 10% 1.5-year coupon for 1

year?

TIR (after 6 t yield
months)

05 4.6%
1.0 4.7%
15 4.8%

|=50*(0.023)=1.15
Pn1 =1074.5

1050

=1025.39
(1.024)

Pnh2 =

TIR (after 1 t yield
year, sell 05 4.8%
HPR  1025.39-1074.5+1.15+100 _ , o/

1074.5
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Concept check

What is the interest on the reinvestment of
coupons from holding a 1.5-year 15% coupon

for 1 year?
TIR (buy) t 05 1.0 15
yield 4.50% 4.70% 4.80%
TIR (in 6 t 05 1.0
months) yield 4.60%  4.70%
TIR (in 1 t 05
year,sell) | ‘iold  4.80%

G) 1.725  Y) 3.45 R) 1.7625

13

HPR application: horizon return analysis

» Compare the performance of different bonds or bond
portfolios using HPR

 What do we need?
— An investment horizon

— The path of the TIR during the investment horizon

14
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HPR application: horizon return analysis

‘—O—TIR today =—s=TIR in 0.5 years

0.044
0.043 -
0.042 -
0.041 -
0.04
0.039 -
0.038 T T T
0.5 1 15 2
Time (years)
—+—TIR today =#=TIR in 0.5 years
0.044
0.043 =
0.042 -
0.041 -
0.04
0.039 - /
0.038 T T T
0.5 1 15 2
Time (years) 15
HPR application
Compare the performance of different bonds or bond
portfolios
Comparison of HPR of 3 bonds
t 0.5 1 1.5 2 Price | |t 0.5 1 1.5 2 Price HPR
Yield 0.04 0.041 0.042 0.0425 Yield  0.04 0.041 0.042 0.043
1-year zero 1000 960.23 1000 980.39 0.0210
2-year zero 1000 919.33 1000 939.56 0.0220
2-year 10% coupon 50 50 50 1050 1109.3 50 50 1050 O | 1083.6 0.0219
t 0.5 1 15 2 Price | |t 0.5 1 1.5 2 Price return
Yield 0.04 0.041 0.042 0.0425 Yield 0.039 0.041 0.043 0.043
1-year zero 1000 960.23 1000 981.11 0.0218
2-year zero 1000 919.33 1000 938.87 0.0212
2-year 10% coupon 50 50 50 1050 '1109.3 50 50 1050 O 1082.9 0.0212
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HPR application: horizon return analysis

» Advantages
— Obtain total return that will accrue to the bond holder
— Can include analysis of after tax returns

— Accuracy

» Disadvantages

— High computation when dealing with portfolio with
many bonds

17

Yield To Maturity

* Yield To Maturity (YTM) is defined as a the one rate that
equates the price of a bond to the present value of its
cash flow discounted by this rate.

T

P= Ct

@+ YTM/2)12

* YTM is another way to quote price

* YTM equals the rate of return for holding the bond only if
(1) the bond is held until maturity and all coupons are
reinvested at the YTM rate or (2) YTM when selling
equals YTM when buying and all coupons are reinvested
at the YTM rate.

18
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Calculating YTM

TIR
t: 0.5 1.0 1.5 2.0
Yield: 4.0% 4.3% 4.6% 4.8%

Price of a 8% coupon 2 - year bond :
40 N 40 N 40 N 1040 _1060.79
(1.02) (102152 (1.023)3 (1.024)*

Solve for YTM:
2

40 1000
+

1060.79 = = n
t=0.5 1+ YTM/2) (I+YTM/2)

19

Calculating YTM

» Solving for YTM requires an optimization program
» Using your calculator
PV=1060.79, FV=-1000, PMT=-40, N=4,
» Solve for |
* | =2.388% for half year
s YTM=1*2=4.776%

20
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Calculating price using YTM

* Sometimes you are quoted price using YTM

* For example, YTM of a 1.5-year 6% coupon bond =
5.1%

» Find price from YTM

30 30 1030
+

P= " ~1012.84
(1.0255) (1.0255)2 (1.0255)3
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Some practical considerations

1. Deriving your own yield curve vs. using published yield
curves

— Published yield curve
» Often too coarse
» Easily obtained

— Deriving your own yield curve
* Higher accuracy

* A more complex process in practice because
there are many traded bonds. Use a statistical
optimization method (see Tuckman Chapter 4)

22
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Some practical considerations

2. What to do when the spot rate needed is in between two
rates available from the yield curve?

— Use linear, quadratic, or other interpolation method to
obtain the spot rate

A
100
4.6%
4% je————
L -
0 0.5 0.75 1.0 years (t)
23
Some practical considerations
4
100
4.6%
4%
o]} 0.5 0.75 1.0 years Z)

Linear interpolation :

0.75-0.5

Spot rate =0.04 +
1.0-0.5

j* (0.046 -0.04)=0.043

Ct 100

PV of $100 = =
Yt\t*2 0.75*2
(1+?) (1+ 0.043]

=96.86

24
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Some practical considerations

3. Liquidity
— Treasury securities are very liquid securities

— Other bonds may not be as liquid
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Historical TIR

» The term structure of interest rates changes in level and
shape

* The main determinant of interest rates is the economic
cycle

» The government adjusts target interest rates in respond
to economic condition and inflation (Ref:The financial
and tax effects of monetary policy on interest rates,
Economic Enquiry 1975)

27

Summary

* Holding period return

* Yield to maturity

* Some practical considerations
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