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When you sell stock 
short, your worst case 
ƭƻǎǎ ƛǎ Χ

Volkswagen stock price, 2008
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Volkswagen stock price
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Outline

Ã Capital Budgeting

ÄNet Present Value (NPV)

ÄThe Internal Rate of Return (IRR)

Ã Bonds

ÄBasic features

ÄYield and pricing calculations

ÂThe yield to maturity on a bond is an IRR

ÄDefault and rating
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FIXED INCOME MARKETS I
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Capital budgeting 6
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Ã Readings

ÄRWJ Chapter 8 except  8.3 (the accounting rate of 
return)

ÄBKM Chapter 24, pp. 823-унп όά5ƻƭƭŀǊ-weighted 
ǊŜǘǳǊƴǎέύ

Ã Problems

ÄRWJ Chapter review and self-test problems 8.1 and 8.2

ÄRWJ General problems 5, 6, 22, 23
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Terminology

Ã Capital budgeting

ÄCorporate management decides what projects to 
undertake.

Ä Typical: initial start-up outlay, followed by project cash 
inflows.

Ã Investment analysis

Ä Investor decides which securities to purchase.

Ä Typical: initial outlay to purchase the security, followed by 
cash inflows (received from the security)

Ã Both settings use same concepts, but sometimes the terms 
differ.
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Present Value of a series of cash flows

Ã Given time line of cash flows and a discount rate, get the total 
PV of all cash flows. Use your calculator CF keys

Ã Compute the NPV at 10% of:
0 1 2 3 4 5
0 10 10 20 20 30

Ã HP 10bII
Ä 0 Cfj 10 Cfj 10 Cfj 20 Cfj 20 Cfj 30 Cfj 10 i NPV Ą 64.67, or
Ä 0 Cfj 10 Cfj 2 Nj 20 Cfj 2 Nj 30 Cfj 10 i NPV Ą 64.67

Ã HP-12c
ÄClear REG; use g prefix to key Cf0, Cfj
Ä 0 Cf0 10 Cfj 10 Cfj 20 Cfj 20 Cfj 30 Cfj 10 i NPV Ą 64.67, or
Ä 0 Cf0 10 Cfj 2 Nj 20 Cfj 2 Nj 30 Cfj 10 i NPV Ą 64.67
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NPV

Ã ¢ƘŜ άbŜǘέ ƛƴ bt± ƛǎ άƴŜǘ ƻŦ ƛƴƛǘƛŀƭ ƻǳǘƭŀȅέ

Ã Suppose this investment (or security) cost 60 to 
purchase.

Ã Example
0 1 2 3 4 5
-60 10 10 20 20 30

Ã HP 10bII:

Äς60 Cfj 10 Cfj 2 Nj 20 Cfj 2 Nj 30 Cfj 10 i NPV Ą 4.67

Ã HP-12c

Äς60Cf0 10 Cfj 2 Nj 20 Cfj 2 Nj 30 Cfj 10 i NPV Ą 4.67

10
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Capital budgeting with the NPV

Ã If NPV>0, the benefits (PV of future cash flows) are 
bigger than cost.

ÄAccept the project

ÄOtherwise, reject the project

Ã Simple (in principle). In practice:

Ä It is difficult to get reliable or unbiased cash flow 
projections.

Ä It is difficult to figure out an appropriate discount rate.

11

The NPV profile

Ã The NPV depends on the discount rate.

Ã Usually higher iČ lower NPV

Ã In the last project
i: 5% 10% 15% 20%
NPV:   15.83 4.67 -4.24 -11.45

Ã At some value of i, the NPV=0.

12
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The internal rate of return (IRR)

Ã The interest rate i that makes NPV=0

Ã No general formula for IRR. Solve by guessing.

ÄHP-10bII: [shift] IRR/YR Ą12.48%

ÄHP12C: f IRR Ą12.48%

Ã Use in capital budgeting

ÄCompare IRR to a hurdle/cutoff rate. 

ÄAccept if IRR>hurdle rate

Ã Use in investment analysis

ÄDollar weighted average return

ÄYield to maturity on a bond

13

The dollar-weighted average return 
(BKM Ch. 24, pp. 823-825)

Ã Suppose an investment manager has this track record
Year 1 Year 2 Year 3
20% 25% -20%

Ã Arithmetic mean return = 8.33%

Ã Geometric mean return = 
(1.20 x 1.25 x 0.8)1/3-1 = 6.27%

Ã The dollar-weighted return is the IRR of the investment 
flows.

14
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Timing
Ã Suppose that we start (time 0) with a $10 investment
ÄAt the end of year 1, we put in $20 additional
ÄAt the end of year 2, we put in $100 additional
ÄAt the end of year 3, we withdraw everything

Ã 0 1 2 3
10 Ą 12

+20
32 Ą 40

+100
140 Ą ς112

Ã Summary
0 1 2 3
10 20 100 ς112

Ã Dollar wtd return = IRR = ς10.9%
Ã The dollar wtd return gives more weight to performance 

when there was a large investment.

15

Other computational issues

Ã Can there be more than one IRR?
Yes. 0 1 2

ς100 170 ς50 
has NPV=0 at 32.17% and ς62.17%

Ã DŜƴŜǊŀƭ ǊǳƭŜΥ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀǎ Ƴŀƴȅ LwwΩǎ ŀǎ ǘƘŜǊŜ ŀǊŜ 
changes of sign in the cash flows.

16
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Calculator notes

Ã With more than one change of sign in the cash flows, the 
calculator may not give an answer until you give it a starting 
value

Ã HP-10bII: key in the guess, then [shift] STO[shift] IRR/YR
Ã HP-12C: key in the guess, then  RCLgR/S

Ã Example (HP-12C)
Ä 0 1 2

-60 155 -100
Ä -60 CF0 155 CFj-100 CFjIRR Ą Error 3
Ä 0 RCL g R/S Ą 25%, or
Ä 30 RClg R/S Ą 33.3%

Ã What if our hurdle rate is 10%?
Ã NPV at 10% = -1.7 reject

17

Ã Will the calculator (or Excel) automatically find all of the 
ƳǳƭǘƛǇƭŜ LwwΩǎΚ
No, both find the IRR that is closest to some starting 
guess.

Ã LŦ ǘƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ LwwΩǎ ǿƘƛŎƘ ƻƴŜ ƛǎ ǘƘŜ άǊƛƎƘǘέ ƻƴŜΚ

Ã In this case, IRR is unreliable. Use the NPV.

18
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Interpreting the IRR

Ã Period 0 1 2 3
CF ς500 250 250 250
IRR = 23.38%.

Ã Statement

Äά¢Ƙƛǎ investment has a 3-year life, a 500 outlay and a 
23.38% returnΦέ

Ã Interpretation

Ä¢Ƙƛǎ ƛǎ ƭƛƪŜ ŀ ōŀƴƪ ŀŎŎƻǳƴǘΦ LΩƳ ƛƴǾŜǎǘƛƴƎ рлл ŦƻǊ ǘƘǊŜŜ 
ȅŜŀǊǎ ŀǘ ноΦоу҈Φ  !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘǊŜŜ ȅŜŀǊǎ LΩƭƭ ƘŀǾŜ ǘƘŜ 
future value: ς500 PV 3 n 23.38 i; FVĄ939.08.

19

Ã tǊƻōƭŜƳΥ ǘƘŜ ǇǊƻƧŜŎǘ Ƙŀǎ ƛǘǎ ƻǿƴ άǿƛǘƘŘǊŀǿŀƭέ ǎŎƘŜŘǳƭŜΦ

ÄLǘΩǎ ƴƻǘ ƻǳǊ ŎƘƻƛŎŜ ǿƘŜǘƘŜǊ ǘƻ ƭŜǘ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘ 
accumulate until the end.

Ã If we do want all the money at the end (or some other 
άǿƛǘƘŘǊŀǿŀƭέ ǎŎƘŜŘǳƭŜύ ǿŜ Ƴǳǎǘ ōƻǊǊƻǿ ƻǊ ƛƴǾŜǎǘΦ

Ã Usual case: we want all the money at the end.

Ä²ŜΩƭƭ ƘŀǾŜ ǘƻ ǊŜƛƴǾŜǎǘ ŎŀǎƘ Ŧƭƻǿǎ ǊŜŎŜƛǾŜŘ ōŜŦƻǊŜ ǘƘŜ 
final date.

ÄThe reinvestment will be in low-risk interest-bearing 
securities that have a return lower than the IRR.

20
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Example with reinvestment at 5%

Ã Period 0 1 2 3
CF ς500 250 250 250

ΧΦΦΦĄ 262.5
ΧΧΧΧΦΦΦĄ 275.63

Ã ¢ƘŜ /CΩǎ ŀǊŜ ƴƻǿΥ

Ã Period 0 1 2 3
CF ς500 0 0 788.13

Ã This represents a 16.38% annual return.

Ã ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ Χ

ÄThe modified internal rate of return (MIRR) in capital 
budgeting (RWJ: One of the ways to compute it.)

ÄThe realized compound return in bond analysis

21

Bond prices and yields22
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Bond Prices and Yields
23

Ã Readings: BKM Chapter 14
Ã Concept check questions
Ã Problem sets: 
Ä 1-4, 9, 16, 19, 23, CFA problem 2

Ã Current online data
Ä For data on individual bonds: www.finra.orgĄmarket 

data Ą bonds
Äwww.bondsonline.com
Ä finance.yahoo.com 
Ä For yield curves: Fidelity.com
Ä Investinginbonds.com

Characteristics
24

Ã Bonds and notes are debt securities.

Ä The issuer (seller), e.g. a government or corporation is the borrower.

Ä The buyer (investor) is the lender.

Ã The maturity is when the loan is repaid.

Ä Notes have 1-10 yr maturities; 

Ä bonds have >10 yr maturities.

Ã Par or face value: the amount that will be repaid at maturity

Ã Annual coupon payment = coupon rate x Par.  
(For semiannual bonds, half the annual coupon is paid semiannually.)

Ã The cash flows to the owner of the bond are the stream of coupon 
payments and the repayment of the par value (at maturity)

http://www.finra.org/
http://www.bondsonline.com/
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/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όŎƻƴǘΩŘύ
27

Ã Bonds and notes are called fixed income securities.

ÄάCƛȄŜŘέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇǊƻƳƛǎŜŘ ŎŀǎƘ Ŧƭƻǿǎ

ÄNeither prices nor returns are fixed.

Ã Recall: money market securities have a maturity of 
a year or less.

ÄThey do not pay an explicit interest.  The return comes 
from buying at a discount and receiving the par value 
at maturity.

Ã Bonds dopay an explicit interest.

Bond pricing conventions
28

Ã Bond prices are quoted as a percent of par
ÄA quote of 98.346 for a bond with a par value of $1,000 

means $983.46

ÄLŦ ǘƘŜ ǉǳƻǘŜ Ƙŀǎ ŀ άΥέ ƛƴ ƛǘΣ ǘƘŜ ǘǿƻ ƴǳƳōŜǊǎ ŀŦǘŜǊ ǘƘŜ άΥέ 
ŀǊŜ άонƴŘǎέ
ÂE.g., A quote of 101:09 means 101 + 9/32 % = 101.28125%

Ã ²ƘŜƴ ǘƘŜ ƳŀǊƪŜǘ ǇǊƛŎŜ ƛǎ ғ ǇŀǊΣ ǘƘŜ ōƻƴŘ ƛǎ άǎŜƭƭƛƴƎ ŀǘ 
ŀ ŘƛǎŎƻǳƴǘέ

Ã Price > par ĄάǎŜƭƭƛƴƎ ŀǘ ŀ ǇǊŜƳƛǳƳέ

Ã The invoice price of a bond (the $ you actually pay or 
receive) is the quoted price + accrued interest.
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Interest accrual calculation: investment account

29

Ã Suppose investment account offers 10% 
compounded annually.

Ä If I deposit $100 for 6 months, the value of the 
account at the end is 104.88

Â1 P/YR; 100 PV; 10 I/YR; 0.5 n; FVĄς104.88

Âor, FV = 100 (1 + 0.10)1/2 = 104.88

Ã Note: FV̧ $105

ÄLƴǘŜǊŜǎǘ ŘƻŜǎ ƴƻǘ ŀŎŎǊǳŜ ƭƛƴŜŀǊƭȅ όάǎǘǊŀƛƎƘǘ ƭƛƴŜέύ ƻǾŜǊ 
the year.

Interest accrual in  bond transactions
30

Ã /ƻƴǾŜƴǘƛƻƴΥ ƛƴǘŜǊŜǎǘ ŀŎŎǊǳŜǎ ƭƛƴŜŀǊƭȅ όάǎǘǊŀƛƎƘǘ ƭƛƴŜέύ 
between coupon payment dates.

Ã 9ΦƎΦΣ ! мл҈ ŎƻǳǇƻƴ ōƻƴŘ όάϷмлл ǇŀǊέύ Ǉŀȅǎ ƛƴǘŜǊŜǎǘ ƻƴ 
January 15 and July 15

Ã We buy the bond on December 1, 2008
Ä July 15, 2008 Ą Jan 15, 2009 = 184 days in the coupon 

period
Ä July 15, 2008 ĄDec 1, 2008 = 139 days so far.
Ä The accrued interest is (139 / 184) x $5 = $3.78
Ä This is added to the quoted price of the bond.

Ã We will usually assume that bonds are purchased and 
sold immediately after a coupon payment. (No accrued 
interest.)
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Bond pricing: ¢ƘŜ άƛƴǘǊƛƴǎƛŎ ǾŀƭǳŜέ ƻŦ ŀ ōƻƴŘ

31

Ã Example: $1,000 par; 9% coupon, paid annually; 5 
years remaining.

Ã /CΩǎ
0 1 Χ 4 5

90 (cpn) 90 (cpn) 90 (cpn)
1,000 (prin)

Ã The coupon rate is only used to compute the coupon 
payments. It is usually not
Ä the prevailing market rate 
Ä the rate that we could get on comparable investments.

Ã Suppose our best alternative is a bank account at 7%

32

Ã /CΩǎ
0 1 Χ 4 5

90 (cpn) 90 (cpn) 90 (cpn)
1,000 (prin)

Ã 0 Cfj90 Cfj4 Nj 1,090 Cfj7 I/YR NPV Ą 1082, or

Ã ς90 PMT 5 N ς1,000 FV 7 I/YR PV Ą 1082

Ã TVM functions work as long as cash flows have form:
Ä 0 1 Χ N

PV pmt pmt
FV

ÄMost bond problems are of this form.
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Ã If the interest rate changes, the PV changes.
Ä Rate PV

6% 1,126.37
7% 1,082.00
8% 1,039.93
9% 1,000.00
10% 962.09

ÄWhen the discount rate = the coupon rate, PV = par.

Ã Usually, we take the market price as given and 
solve for the interest rate (next slide)

The Yield to Maturity (y, YTM)
34

Ã ¢ƘŜ ¸¢a ƛǎ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŀǘŜ ƻŦ ǊŜǘǳǊƴ ŦƻǊ ǘƘŜ άǇǊƻƧŜŎǘέ 
of buying the bond at its current market price and 
holding it to maturity.

Ã Alternatively: The YTM is the discount rate at which 
t± ƻŦ ǘƘŜ ōƻƴŘΩǎ /Cǎ Ґ ƳŀǊƪŜǘ ǇǊƛŎŜ

Ã {ǳǇǇƻǎŜ ǘƘŜ ōƻƴŘ ƛǎ ǎŜƭƭƛƴƎ ŀǘ мΣлнрΦ ¢ƘŜ /CΩǎ ŀǊŜΥ
Ä 0 1 Χ 5

-1025 90 90
1000

Ã HP10bII: -1025 pv 90 pmt 5 n 1000 fv iĄ 8.37%

Ã Note ŀ ōƻƴŘΩǎ άŎǳǊǊŜƴǘ ȅƛŜƭŘέ Ґ ŎƻǳǇƻƴκǇǊƛŎŜ
current yield ґ ytm
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Interpreting the YTM
35

Ã¢ƘŜ ǘƛƳƛƴƎ ƻŦ ŀ ōƻƴŘΩǎ /Cǎ ƛǎ ƴƻǘ ǳǇ ǘƻ ǘƘŜ ƛƴǾŜǎǘƻǊΦ

Ä¸ƻǳ ŎŀƴΩǘ ōǳȅ ǘƘŜ ōƻƴŘ ŀƴŘ ǘŜƭƭ ǘƘŜ ƛǎǎǳŜǊΣ άLΩŘ ƭƛƪŜ ǘƻ 
ǘŀƪŜ ƻǳǘ ŀƭƭ ƻŦ ǘƘŜ ƳƻƴŜȅ ŀǘ ƳŀǘǳǊƛǘȅΦέ

Ã If you buy a coupon bond and you want to realize 
everything at maturity, the earlier coupon 
payments must be invested (somewhere else).

Ã The purchase-to-maturity return with 
reinvestment is called the Realized Compound 
Return (RCR)

9ȄŀƳǇƭŜ όŎƻƴǘΩŘύ
36

Ã 0 1 Χ 5
ς1025 90 90

1,000

Ã IF the coupon can be invested at 8.37% (the ytm)

Ã Then the FV of the cpnpmts is: 
5 n 90 pmt FV Ą 531.90

Ã The timeline (net of this reinvestment) becomes:
0 1 Χ 5
-1025 0 531.90+1,000=1,531.90

Ã RCR is -1025 pv 5 n 1,531.90 fv I/YR Ą 8.37%




