Ch06:  Interest rates and bond valuation

Relation among nominal interest rates, real interest rates, and inflation rate

· (1+nominal rate) = (1+real rate)*(1+inflation rate)

· Simplifies to nominal rate = real rate + inflation rate + (real rate)*(inflation rate)

· Or simply nominal rate ( real rate + inflation rate

· Fisher effect: nominal rate = real rate + expected inflation

· Nominal rate is the intertemporal cost of money or wealth.

· Real rate measures purchasing power.

· Inflation rate measure intertemporal price change.

· When actual inflation rate ( expected inflation rate, wealth redistribution occurs between lenders and borrowers such that:

· When actual inflation > expected inflation, borrowers gain at the expense of lenders, and;

· When actual inflation < expected inflation, lenders gain at the expense of borrowers.
· The relation between interest rates or rates of return and the time to maturity is called term structure.

· The graphical depiction of term structure is called the yield curve.

· Common shapes of yield curves include:

· Normal, aka upward-sloping ( shorter-term borrowing cost is lower than longer-term borrowing cost,

· Inverted, aka downward-sloping ( shorter-term borrowing cost is higher than longer-term borrowing cost, and;

· Neutral, aka flat ( shorter-term borrowing cost is the same as longer-term borrowing cost.
· 3 hypotheses on term structure: unbiased expectation, liquidity preference, and market segmentation.

· unbiased expectation hypothesis:

· asset substitution, i.e., indifferent between one 30-year bond and six 5-year bonds with five rollovers

· expected future spot rates are equal to estimated forward rates as dictated in the following equation

· 
[image: image1.wmf]t

T

T

t

t

t

T

T

f

R

R

-

+

+

=

+

)

1

(

*

)

1

(

)

1

(

,

,

0

,

0


· liquidity premium hypothesis:

· uncertainty increases with time, lenders prefer to lend for short term while borrowers prefer to borrow for long term

· borrowers have to pay an interest-rate premium (or price discount) to induce lenders to lend longer term while lenders have to take an interest-rate discount (or price premium) to lend short term

· implication is that longer-term bonds always, ceteris paribus, command higher yields

· expected future spot rates > estimated forward rates such that: expected future spot rate + liquidity premium = estimated forward rates
· market segmentation hypothesis:

· investors within each segment will not be induced to move out of the segment regardless of the interest rate difference between any two segments

· for example, commercial banks prefer short term maturities while insurance companies prefer long term maturities
· the shape of the yield curve is determined by the demand and supply within each segment
· Bond’s risk gives rise to risk premia that depend of issuer and issue characteristics.

· 3 risk-premium components are: default risk, maturity risk, and contractual-provision risk.

· Default risk is the inability of the issuer to pay in a timely manner.  It is measured inversely by bond ratings compiled by agencies such as Moody’s, Standard & Poor’s, and Fitch.  (See Table 6.2, p. 246 for bond ratings)

· Maturity risk arises as a result of changes in discount rates.  A unit discount rate change incurs more price volatility in longer-term bonds than in shorter-term bonds.  This feature gives rise to bond’s convexity.
· Contract-provision risk arises as result of provisions such as callability, subsequent more-senior bond issuance, etc.

Valuation/pricing Fundamentals

· Three key inputs to valuation are: (i) cash flows (for returns); (ii) required return (for risk), and; (iii) timing.

· The customary rule is to discount all expected/future cash flows to the present at the required return rate according to the timing of the receipts of the cash flows.

· In general, we’ve:




where:

V0 = present value of asset

Ct = CF at time = t

k = required rate of return, aka discount rate; can be estimated by the CAPM

n = relevant # of periods.

Bond valuation
Bond issuer, usually a firm or a govt agency, receives an amt up-front (usually the par/face value).  In return, bond issuer pays interest periodically (either annually or semiannually) and repays the face value upon maturity.

Example:  From the perspective of the bond investor, the CFs for a 30-yr 8% coupon bond with annual coupon payments are as follows:




· Most coupon-paying bonds are issued at par/face, i.e., with bond price=$1k at issuance.

· The legal document that spells out the terms of a bond issue is called the indenture.

· A secured bond is backed by specific asset of the issuer in the event of involuntary liquidation whereas an unsecured bond, aka a debenture, is not.

· Seniority refers to the priority of claims on the issuer’s assets in the event of involuntary liquidation.  Junior bonds are said to be subordinated.

· When the issuer fails to make timely payment on the coupons, it is technically in default.  Absent bankrupt protection, the issuing firm is bankrupt.

· To overcome free-rider problem, a trustee is designated in any bond issue to protect the interest of the bondholders collectively.

· The trustee can sue, and be sued on behalf of the bondholders.

· Most trustees are cash-rich commercial banks.

· The reward for being a trustee is the management of the bond’s sinking fund.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
· Sinking fund is the “piggy bank” into which the issuer has to periodically contribute toward in retiring the terminal face value of the bond.  Ceteris paribus, a sinking fund mitigates the likelihood of the issuer to declare bankruptcy or overcomes the difficulty of the issuer in issuing future bonds to retire existing bond, especially if the business is already dwindling.

· Convertible bonds can be converted into a stated # of shares of common stock.

· Stock purchase warrants are sweeteners attached to bonds.  These sweeteners allow their holders the right to buy a stated # of shares of issuer’s common stock at a specified price over a fixed period of time.

Bond pricing

· The price of the bond at any time depends on discount rate.

· The discount rate fluctuates with the riskiness of the issuer as well as macroeconomic factors, e.g., inflation.

· For bonds to be issued at par/face, discount rate = coupon interest rate.

· Coupon interest rate remains fixed throughout the life of the bond until its maturity or when the bond is called by the issuer.

· If the coupon payments occur more frequently than annually, say semi-annually, then each coupon payment and the discount rate are halved, and the number of payments is doubled. Most corporate and Treasury bonds adopt this semiannual convention, and hence we use it as the default mode.
Example:  Using the 30-yr 8% annual coupon bond in the previous example, estimate the bond price at:

(i)  t=0 when the discount rate is 8%;

(ii)  t=1 yr + 1 day when the discount rate is 10%, and;

(iii)  t=3 yrs + 1 day when the discount rate is 6%.

Solutions:

(i)  At t=0, bond’s price = PV of all future payments =

40*[(1- 1/1.0460)/.04] + 1,000/1.0460 = $1,000.00
(ii)  At t=1 year + 1 day, price = 40*[(1- 1/1.0558)/.05] + 1,000/1.0558 = 752.78167 + 59.022915 = $811.80
(iii)  At t=3 yrs + 1 day, price = 40*[(1- 1/1.0354)/.03] + 1,000/1.0354 =

1,063.1064 + 202.6702 = $1,265.78
· The above prices are what we read at financial press. However, actual, sale or invoice price = quoted price + accrued interest = quote price + (annual coupon in $/2)*(n/182), where n is the # days since the most-recent coupon payment date.
· When the discount rate has risen, the issuer can choose to repurchase the bonds (freely in the open bond market) if it has free cash to afford the buyback as in case (ii) above.

· When the discount rate has dropped, the issuer can choose to call the bonds if the bonds are callable as in case (iii) above. To do so, the issuer needs not have any free cash flow; it can issue lower-interest-rate bonds and use the proceeds to call back the higher-interest-rate bonds.

· The price at which the issuer calls the bond is known as the call price.  The $ amount the call price exceeds the par value is called the call premium.  Typically, the call premium is one year’s coupon payment.

Must remember:

When coupon rate > discount rate, bond price >$1k, bond is said to be sold at premium.

When coupon rate < discount rate, bond price < $1k, bond is said to be sold at discount.

When coupon rate = discount rate, bond price = $1k, bond is said to be sold at par.

Corporate bond quotation(extracted from The W.S.J., 9-18-2002, p. C13)
	Bonds
	Cur

Yld
	Vol.
	Close
	Net 

Chg.

	IBM6½28
	6.2
	75
	100.50
	0.75

	TmeWarZr36
	…
	10
	20
	-2.50


Issuer is IBM; coupon rate is 6.5%; will mature in year 2028.

Issuer is Time Warner; zero coupon (aka pure discount).

Current yield is defined as:



 

Volume is the number of bonds traded on that day; Close is the closing price expressed in %, i.e., 100.50% ( $1,005.00; Change is the change in closing price w.r.t. previous day’s closing price.

We can find the yield of the zero-coupon bond as: N = 34; PV = -200; FV = 1000; cpt I/Y for a yield = 4.85%.

The yield to maturity (ytm) of a coupon paying bond is the rate of return an investor earns when s/he buys a bond at a specified price and holds it until its maturity.

For the 6½ % IBM coupon bond, it can be found as N = 52 (assume semi-annual coupon payment), PMT = 32.50, FV = 1000, PV = -1005.00, cpt I/Y = 3.23% per semi-annum, or 6.46% per annum.
U.S. Treasury bond quotation: (extracted from The W.S.J., 9-18-2002, p. B11)
	Rate
	Maturity

Mo/Yr
	Bid
	Asked
	Change
	Ask yld

	5.375
	Feb31
	109:21
	109:22
	-5
	4.75


· Rate is coupon rate expressed in % w.r.t. $1k face value. So, 5.375% of $1k = $53.75 per year = $26.875 per semi-annum.

· The 5.375% bond will mature on February 2031.

· The numeral after colon is 1/32 for bid and asked prices which are expressed in % w.r.t. $1k face value.

· Its bid and asked prices are $1,096.5625 and $1,096.875 respectively.

· Change is the change with respect to previous day’s closing bid price upon 32nds.
· Yield, sometimes known as yield to maturity (ytm), is obtained by doubling the semiannual yield.  It is not the compounded yield for two half-year periods.
· Demonstrate how to obtain 4.76% using financial calculator or in electronic spreadsheet.
· N=28y5m = 56(5/6) semi-annum; PMT=26.875; FV=1000; PV=-1,096.875; cpt I/Y, then multiply the output by 2 to give 4.75%.

· Microsoft’s Excel syntax is as follows: 
=rate(56.833333333,26.875,-1096.875,1000,0)*2 {enter}
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