When you sell stock
short, your worst case
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Capital Budgeting

Net Present Value (NPV)

The Internal Rate of Return (IRR)
Bonds

Basic features

Yield and pricing calculations
The yield to maturity on a bond is an IRR

Default and rating
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FIXED INCOME MARKETS |

- Capital budgeting




Readings

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

BKAM,Chapter 24,pp.838BH N O avéighted I NJ
NB U dzNY a€ o

Problems
RWJ Chapter review and sadst problems 8.1 and 8.2
RWJ General problems 5, 6, 22, 23

Terminology

Capital budgeting
Corporate management decides what projects to
undertake.

Typical: initial starup outlay, followed by project cash
inflows.

Investment analysis
Investor decides which securities to purchase.

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

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

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

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

HP 10blI
0Cf10Cf10Cf20Cf20Cf 30Cf 10i NPVA 64.67, or
0Cf10Cf2N;20Cf2N,30Cf 10i NPVA 64.67
HR12c
Clear REG; use g prefix to key, Cf
0 CH10Cf10Cf20Cf20Cf30Cf 10i NPVA 64.67, or
0C}H10Cf2Nj20Cf2Nj30Cf10i NPVA 64.67

NPV

¢KS abSié Ay btz Aa aySi
Suppose this investment (or security) cost 60 to
purchase.

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

HP 10bl!:

¢60Cf10Cf2 N, 20Cf 2N, 30Cf 10i NPVA 4.67
HR12c

¢60Cf, 10Cf 2N, 20Cf 2 N; 30Cf 10i NPVA 4.67

11/6/200¢



Capital budgeting with the NPV

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

Accept the project
Otherwise, reject the project
Simple (in principle). In practice:

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

It is difficult to figure out an appropriate discount rate.

The NPV profile

The NPV depends on the discount rate.
Usually higher C lower NPV

In the last project
i 5% 10% 15% 20%
NPV: 1583  4.67 -4.24 -11.45

At some value of the NPV=0.
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The internal rate of return (IRR)

The interest rate that makes NPV=0
No general formula for IRR. Solve by guessing.
HR10bll: [shift] IRR/YR 12.48%
HP12Cf IRRA 12.48%
Use in capital budgeting
Compare IRR to a hurdle/cutoff rate.
Accept if IRR>hurdle rate
Use in investment analysis
Dollar weighted average return
Yield to maturity on a bond

Thedollar-weighted average return
(BKM Ch. 24, pp. 8ZR5)

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

Arithmetic mean return = 8.33%

Geometric mean return =
(1.20 x 1.25 x 0.8§-1 = 6.27%

The dollarweighted return is the IRR of the investment
flows.
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Timing
Suppose that we start (time 0) with a $10 investment
At the end of year 1, we put in $20 additional
At the end of year 2, we put in $100 additional
At the end of year 3, we withdraw everything

0 1 2 3
10A 12
+20
2A 40
+100
140A ¢l12
Summary
0 1 2 3
10 20 100 ¢ 112

Dollarwtd return = IRR € 10.9%

The dollawtd return gives more weight to performance
when there was a large investment.

Other computational issues

Can there be more than one IRR?
Yes. 0 1 2
¢100 170 ¢50
has NPV=0 at 32.17% ageR.17%
DSYSNIf NHzZ SY GKSNB gAff
changes of sign in the cash flows.




Calculator notes

With more than onechange osign in the cash flowshe

calculator may not give an answer until you give it a starting
value

HR10bll: key in the guess, thgshift] STOshift] IRR/YR
HR12C: keyn theguess, thenRCIgR/S
Example (HR2C)

0 1 2
-60 155 -100

-60 CFO 158F}100CFjJIRRA Error 3
0 RCL g RIS 25%, or
30RClg R/SA 33.3%

What if our hurdle rate is 10%?

NPV at 10% <1..7reject

Will the calculator (or Excel) automatically find all of the
Ydzf AL S LwwQak

No, both find the IRR that is closest to some starting
guess.

LT GKSNB FFNB YdzZ GALIX S Lww
In this case, IRR is unreliable. Use the NPV.
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Interpreting the IRR

Period 0 1 2 3
CF ¢500 250 250 250
IRR = 23.38%.

Statement

a ¢ Knkedtment has a-§ear life, a 500 outlay and a
23.38% retur €

Interpretation
CKA&a Aa tA1S | oFlyl | 002
8SINE |0 HoDOY:® 14 GKS

future value:¢500 PV 3 n 23.38 F\A 939.08.

t N2of SYY GKS LINR2SOU KI a
LOQa y20G 2dzNJ OK2A0OS gKS
accumulate until the end.

If we do want all the money at the end (or some other
GOoAGKRNY g £ ¢ aOKSRdz SO 6S
Usual case: we want all the money at the end.
2 S5Qff KIFI@S G2 NBAyw@dSad O
final date.

The reinvestment will be in lowisk interestbearing
securities that have a return lower than the IRR.

10



reinvest o TRR= 377,
Example wittreinvestment at 5%MIRR=23%

Period 0 1 2 3
CF ¢500 250 250 250
X (AD2B2.5
X X X XAD a2@5.63

¢KS / CQa I+ NBsopeprgy 7959 FV
Period O 1 2 3 30
CF ¢500 O 0 788.13 T /IR
This represents a 16.38% annual retugn. |
¢tKAa Aa OFffSR X
The modified internal rate of return (MIRR) in capita
budgeting RWJ: One of the ways to computé it.
The realized compounkturn in bond analysis

11/6/200¢
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Bond Prices and Yields

Readings: BKM Chaptes
Concept check questions
Problem sets:

1-4,9, 16, 19, 23, CFA problem 2
Currentonlinedata

For data on individual bonds: A market
dataA bonds

finance.yahoo.com
For yield curves: Fidelity.com
Investinginbonds.com

Characteristics

Bonds and notes are debt securities.

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

The buyer (investor) is the lender.
The maturity is when the loan is repaid.
Notes have 110 yr maturities;
bonds have >10 yr maturities.
Par or face value: the amount that will be repaid at maturity

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

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

11/6/200¢
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http://www.finra.org/
http://www.bondsonline.com/
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Bonds and notes are called fixed income securitie
GCAESRE NBFSNBR G2 GKS LN
Neitherprices nor returns are fixed.

Recall: money market securities have a maturity o

a year or less.

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

Bondsdo pay an explicit interest.

Bond pricing conventions

Bond prices are quoted as a percent of par

A quote of 98.346 for a bond with a par value of $1,000
means $983.46

LT GKS 1[d20S Kla | aYé Ay
I NB GoHYRAaE
E.g., A quote of 101:09 means 101 + 9/32 % = 101.28125%

2 KSYy UKS YIN]SG LINAROS Aa
I RA&aO2dzy i €
Price>paa G aStftAy3 |0 I LINBY
The invoice price of a bond (the $ you actually pay or
receive) is the quoted price + accrued interest.

11/6/200¢
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Interest accrual calculation: investment accoun

Suppose investment account offers 10%
compounded annually.
If | deposit $100 for 6 months, the value of the
account at the end is 104.88
1 P/YR; 100 PV; 10 I/'YR; 0.5 "4 Fa104.88
or, FV =100 (1 + 0.13)= 104.88
Note: FV $105
LYGSNBad R2Sa y2aG I OONXZS
the year.

Interest accrual in bond transactions

between coupon payment dates.

93Ty ! wmE: O02dzZl2y 02Y
January 15 and July 15

We buy the bond on December 1, 2008

July 15, 2008, Jan 15, 2009 = 184 days in the coupon
period

July 15, 2008, Dec 1, 2008 = 139 days so far.
The accrued interest is (139 / 184) x $5 = $3.78
This is added to the quoted price of the bond.
We will usually assume that bonds are purchased ang

sold immediately after a coupon payment. (No accrue
interest.)

| 2y @SYGA2yYY AYyGdSNBad I OQ
R

11/6/200¢

15



Bond pricingt KS AGAYUGNARYAAO

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

/| CQA&
0 1 X 4 5
90 €pn) 90 cpn) 90 cpn)

1,000 prin)
The coupon rate is only used to compute the coupon
payments. It is usuallyot
the prevailing market rate
the rate that we could get on comparable investments.
Suppose our best alternative is a bank account at 7%

/| CQa&
0 1 X 4 5
90 €pn) 90 cpn) 90 pn)

1,000 prin)
0 Cfj90 Cfj4 Nj 1,090CHj7 I/'YR NPW, 1082, or
¢90 PMT 5 1,000 FV 7 I/'YR BV 1082

TVM functions work as long as cash flows have form:

0 1 X N
PV pmt pmt
FV

Most bond problems are of this form.

11/6/200¢
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3 N
“Tatrinsic valuws of baud

If the interest rate changes, the PV changes.

Rate PV

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

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

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

The Yield to Maturityy( YTN

¢KS ,¢a Ad 0KS AYyOGSNYI f
of buying the bond at its current market price and
holding it to maturity

Alternatively: The YTM is the discount rate at which
t+ 2F GKS 062yRQa /Ca I Y

A

{dzLJLl2aS GKS 02yR Aa asStt

0 1 X 5
-1025 90 90
1000

HP10bl1:1025pv 90 pmt 5 n 1000 fvA 8.37%
Notel 02y RQa aOdzZNNBy (G @&ASt
current yieldr' ytm

11/6/200¢
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Interpreting the YTM

¢CKS GAYAY3 2F | 02y RQa
. 2dz OFyQl o6dz2 (GKS 02yR |
GFr1S8S 2dzi +Ef 2F GKS Y2y §
If you buy a coupon bond and you want to realize
everything at maturity, the earlier coupon
payments must be invested (somewhere else).

The purchas¢o-maturity return with
reinvestment is called the Realized Compound

Return(RCR)

9EI YL S 602y i QRO

0 1 X 5
¢1025 90 90
1,000

IFthe coupon can be invested 8t37%(the ytm)

Then the FV of thepnpmts is:
5n90 pmt F\4 531.90
The timeline (net of this reinvestment) becomes:
0 1 X 5
-1025 0 531.90+1,000=1,531.90

RCR is1025pv5 n 1,531.90 fv /YR 8.37%

11/6/200¢
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