CHAPTER 7

Interest Rates and Bond Valuation

LEARNING OBJECTIVES
LO1  Important bond features and types of bonds.

LO2 Bond values and yields and why they fluctuate.

LO3  Bond ratings and what they mean.

LO4  How are bond prices quoted.

LO5  The impact of inflation on interest rates.

LO6  The term structure of interest rates and the determinants of bond yields.
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· Know the important bond features and bond types

· Understand bond values and why they fluctuate

· Understand bond ratings and what they mean

· Know how bond prices are quoted

· Understand the impact of inflation on interest rates

· Understand the term structure of interest rates and the determinants of bond yields
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· Bonds and Bond Valuation

· More on Bond Features

· Bond Ratings

· Some Different Types of Bonds

· Bond Markets

· Inflation and Interest Rates

· Determinants of Bond Yields

· Summary and Conclusions

7.1
BONDS AND BOND VALUATION


A. Bond Features and Prices


Bond—long term debt instruments issued by corporations or governmental entities. Bonds are usually interest-only loans interest is paid by the borrower every period, and the principal/face/maturity value is repaid at the end of the loan.


Coupons—the regular interest payments promised by issuer (fixed amount level coupon) 


Face/par/maturity value—the promised repayment amount at the end of the loan


Coupon rate—annual dollar coupon ÷ face value


Maturity—number of years until face value is paid


· Bond Value = PV of coupons + PV of face

· Bond Value = PV annuity + PV of lump sum

· Remember, as interest rates increase the PV’s decrease and vice versa

· So, as interest rates increase, bond prices decrease and vice versa


B.
Bond Values and Yields


The cash flows from a bond are typically the coupons and face value. Finding the market price of a bond requires discounting the coupons and face value at the market rate.


Yield to maturity (YTM)—the required market rate or rate that makes the discounted cash flows from a bond equal to the bond's price.



Perspectives:


It is unfortunate that many students fail to grasp the fact that the yield-to-maturity concept links three things: a purely mathematical artifact (the computed YTM), an economic concept (the relationship between value and return in market equilibrium), and a real-world observation (the fact that bond values move up and down in response to financial events). Without the underlying economics, neither the computed YTM nor observed bond price changes mean much. 


Example:



Suppose Wilhite Co. were to issue $1,000 bonds with 20 years to maturity. The annual coupon is $110. Similar bonds have a yield to maturity of 11%.


Present value of face value = $1,000/(1.11)20 = $124.03

	
	Annuity present value of coupons
	= $110 × (1 –  1/(1.11)20)/.11

	
	
	= $110 × 7.9633 = $875.97



Adding the values gives $124.03 + $875.97 = $1,000.


Since the YTM and coupon rate are the same, price = face value.


Discount bond—a bond that sells for less than its par or face value. This is the case when the YTM is greater than the coupon rate.


Example: Discount bond



If the YTM on bonds similar to that of the Wilhite Co. ($1,000 bond, $110 coupon, 20 years to maturity) were 13%, instead of 11%, the bonds would sell for:


Present value of face value = $1,000/(1.13)20 = $86.78

	
	Annuity present value of coupons 
	= $110 × (1 – 1/(1.13)20)/.13

	
	
	= $110 × 7.0248 = $772.72



Adding the discounted face value and coupons together: $86.78 + $772.72 = $859.50


The difference between this price, $859.50, and the par price of $1,000 is $140.50. This is equal to the present value of the difference between YTM coupons and Wilhite's coupons: $130 – $110 = $20 per year for 20 years at 13% = $20 × PVIFA(13%,20) = $20 × 7.0248 = $140.50.


Premium bond—a bond that sells for more than its par or face value. This is the case when the YTM is less than the coupon rate.



You should stress the issue that (unless the bond has a variable coupon) the coupon interest rate and face value are fixed by contract when the bond is issued. Therefore, the components in the numerator will not change over the life of the bond. However, after issuance, the bond price will change as a result of (a) changes in market rates, and/or as the market value of the bond approaches the face value with the passage of time.


You may wish to further explore the loss in value of $115 ($1,000 –  $885) which the bond experienced due to the rise in interest rates. The instructor should remind the class that when the 8% coupon bond was issued, bonds of similar risk and maturity were yielding $80 per year.



One year later, the ten-year bond has nine years remaining to maturity. However, bonds of similar risk are now issued to yield 10% ($100 per year) over a nine-year period. The bond which we are examining yields only $80 per year or $20 less than a new bond which sells for $1,000. The instructor should emphasize this point and the issue of the preceding paragraphs—the old bond must sell for less than $1,000 based on present value mathematics:
	
	Discount
	= ($80 – $100) × (PVIFA,10%,9)

	
	
	= –$20 × 5.7590 

	
	
	= –$115.18

	
	
	= Value of old 8% bond – Value of new 10% bond

	
	
	= $884.82 – $1,000

	
	
	= –$115.18. 




Example: Premium bond


If the YTM on bonds similar to that of the Wilhite Co. ($1,000 bond, $110 coupon, 20 years to maturity) were 9% instead of 11% the bonds would sell for:


Present value of face value = $1,000/(1.09)20 = $178.43

	
	Annuity present value of coupons 
	= $110 × (1 – 1/(1.09)20)/.09

	
	
	= $110 × 9.1285 = $1,004.14



Adding the discounted face and coupons together: $178.43 + $1,004.14 = $1,182.57


The difference between this price, $1,182.57 and the par price of $1,000, $182.57, is equal to the present value of the difference between Wilhite's coupons and YTM coupons, i.e., $110 – $90, or $20 per year for 20 years at 9% = $20 × PVIFA(9%,20) = $20 × 9.1285 = $182.57.


General expression for the value of a bond:


Bond value = Present value of the coupons + Present value of the face amount


Bond value = [ C × (1 – 1/(1 + YTM)t)/YTM ] + [ F × 1/(1 + YTM)t]




· If YTM = coupon rate, then par value = bond price

· If YTM > coupon rate, then par value > bond price

· Why?

· Selling at a discount, called a discount bond

· If YTM < coupon rate, then par value < bond price

· Why?

· Selling at a premium, called a premium bond



semiannual coupons—halve the annual coupon amount, halve the quoted annual YTM, and double the number of years.


Example:



A $1,000 bond with an 8% coupon rate maturing in 10 years will have what price if the market quoted YTM is 10%?


Present value of face value = $1,000/(1.05)20 = $376.89

	
	Annuity present value of coupons
	= $40 × (1 – 1/(1.05)20)/.05

	
	
	= $40 × 12.4622 = $498.49



Adding the discounted face value and coupons together: $376.89 + $498.49 = $875.38

S7.12:  Interest Rate Risk and Time to Maturity (2 pages)

B. Interest Rate Risk


Interest rate risk—refers to changes in bond prices due to fluctuating interest rates. 


Ceteris paribus, the longer the time to maturity, the greater the interest rate risk.


Ceteris paribus, the lower the coupon rate, the greater the interest rate risk.



Perspectives:


Upon learning about the concept of interest rate risk, students sometimes conclude that bonds with low interest-rate risk (i.e., high-coupon bonds) are necessarily "safer" than otherwise identical bonds with lower coupons. In reality, quite the contrary is true: the increasing volatility of market interest rates over the last two decades has greatly increased the importance of interest rate risk in bond valuation. The days when bonds represented a perfect "widows and orphans" investment are long gone.



You may wish to point out that one potentially undesirable feature of high-coupon bonds is the required reinvestment of coupons at the computed yield-to-maturity if one is to actually earn that yield. Those who purchased bonds issued in the early 1980s (when even high-grade ‘corporates’ had coupons over 11%) found, to their dismay that interest payments could not be reinvested at similar rates a few years later without taking greater risk. A good example of the tradeoff between interest rate risk and reinvestment risk is the purchase of a zero-coupon bond - one eliminates reinvestment risk but maximizes interest-rate risk!

C.
Finding the Yield to Maturity: More Trial and Error


It is usually a trial and error process to find the YTM via the general formula above. Knowing if the bond sells for a premium (YTM must be below coupon rate) or discount (YTM must be above coupon rate) is a help, but using a financial calculator is (by far) the quickest, easiest, and most accurate method.


Perspectives:


Students should be informed that finding the yield to maturity can be a tedious process of trial and error. It may help to pose a hypothetical situation in which a 10-year, 10% coupon bond sells for $1,100. Ask whether paying a higher price than $1,000 would yield an investor more or less than 10%. Hopefully, the students will recognize that if they pay $1,000 for the right to receive $100 per year, the bond would yield 10% but if they pay more than $1,000, the yield on their investment would be lower than 10%. Thus, a starting point in determining the YTM would be 9%. And if the same bond is selling for $1,200, one might want to try 8% as a starting point, since we would be paying even a higher price and realizing a lower yield.


Although the advent of inexpensive financial calculators has lessened the relevance of yield-to-maturity approximation formulas, some students will be interested in using such formulas to avoid much of the trial-an-error involved in solving the bond valuation formula for the YTM. Rodriguez suggests the following:


Estimated YTM = [C + (F - V)/t]/[(F + 2V)/3]
	
	where:
	C = the dollar coupon,

	
	
	F = the face value of the bond, 

	
	
	V = the current market value of the bond, and

	
	
	t = the number of periods to maturity.



For example, assume we wish to estimate the YTM of a bond with five years to maturity, which pays annual coupons of $100, has a $1,000 face value, and currently sells for $900. Using the bond pricing equation and a financial calculator, we obtain a YTM of 12.83%. According to the formula above, the estimated YTM is


[$100 + ($1,000 - 900)/5]/[($1,000 + 2($900))/3]


= $120/$933.33


= 12.86%.


Perspectives:



Some instructors will wish to discuss the components of bond required returns in a fashion analogous to the stock return discussion in the next chapter. As with common stocks, the required return on a bond can be decomposed into current income and capital gains components. The yield-to-maturity (YTM) equals the current yield plus the capital gains yield. 



Consider the premium bond described in the chapter. The bond has a $1,000 face value, $120 annual coupons, and 12 years to maturity. When the required return on bonds of similar risk is 11%, the market value of the bond is $1,064.92. But what if one purchases this bond and sells it a year later at the going price? Assume no change in market rates. The current income portion of the bondholder's return equals the interest received divided by the initial outlay; i.e.,


Current yield = $120/1,064.92 = .1127 = 11.27%.


The capital gains yield equals the change in bond price divided by the initial outlay. Given no change in market rates, the "one-year-later" price must be

	
	
	$120 × (1 - 1/1.1111)/.11 + $1,000/1.1111

	
	=
	$120 × 6.2065 + $1,000/3.1518

	
	=
	$744.78 + $317.28 = $1,062.06



Therefore, the capital gains yield is ($1,062.06 - 1,064.92)/$1,064.92 = - .27%. Summing, the YTM = 11.27% + (–.27%) = 11.00. In other words, buying a premium bond and holding it to maturity ensures capital losses over the life of the bond; however, they will be exactly offset by the higher-than-market coupon. Of course, the opposite holds true for discount bonds.
table summarizing the bond valuation formula.
· Bonds of similar risk (and maturity) will be priced to yield about the same return, regardless of the coupon rate 
· If  you know the price of one bond,  you can estimate its YTM and use that to find the price of the second bond

· This is a useful concept that can be transferred to valuing assets other than bonds


· Bonds of similar risk (and maturity) will be priced to yield about the same return, regardless of the coupon rate

· If  you know the price of one bond,  you can estimate its YTM and use that to find the price of the second bond

· This is a useful concept that can be transferred to valuing assets other than bonds


· There is a specific formula for finding bond prices on a spreadsheet

· PRICE (Settlement, Maturity, Rate, Yield, Redemption, Frequency, Basis)

· YIELD(Settlement,Maturity,Rate,Pr,Redemption, Frequency,Basis)

· Settlement and maturity need to be actual dates

· The redemption and Pr need to given as % of par value

7.2 MORE ON BOND FEATURES



In general, debt securities are characterized by the following attributes: 

· -Creditors (or lenders or bondholders) generally have no voting rights.

· -Payment of interest on debt is a tax deductible business expense.

· -Unpaid debt is a liability, which means that default subjects the firm to legal action, by the creditors. Ultimately, financial distress may result in bankruptcy filing.

Equity

· Ownership interest

· Common shareholders vote for the board of directors and other issues

· Dividends are not considered a cost of doing business and are not tax deductible

· Dividends are not a liability of the firm and shareholders have no legal recourse if dividends are not paid

· An all equity firm cannot go bankrupt

A.
Is It Debt or Equity?


It is sometimes unclear whether a hybrid security is debt or equity. The distinction is important for many reasons, not the least of which is that (a) Revenue Canada takes a keen interest in the firm's financing expenses in order to be sure that nondeductible expenses are not deducted, and (b) investors are concerned with the strength of their claims on firm cash flows.

B.
Long-Term Debt: The Basics


Major forms are public issue and private placement.


Long-term debt—loosely, bonds with a maturity of one year or more 


Short-term debt—less than a year to maturity, also called unfunded debt


Bond—strictly speaking, secured debt; but used to describe all long-term debt

S7.22:  The Bond Indenture

C.
The Indenture


Indenture—written agreement between the firm and the creditors detailing the terms of borrowing. Also known as deed of trust. Generally, the indenture includes the following provisions:


1. Bond terms


2. The total face amount of bonds issued


3. A description of any property used as security


4. The repayment arrangements


5. Any call provisions


6. Any protective covenants


· Registered vs. Bearer Forms

· Security

· Collateral – secured by financial securities

· Mortgage – secured by real property, normally land or buildings

· Debentures – unsecured debt with original maturity of 10 years or more

· Notes – unsecured debt with original maturity less than 10 years

· Seniority

· Sinking Fund – Account managed by the bond trustee for early bond redemption

· Call Provision

· Call premium

· Deferred call

· Call protected

· Canada plus call

· Protective Covenants

· Negative covenants

· Positive covenants


1. Terms of a bond—face value, par value, and form


Registered form—ownership is recorded, payment made directly to owner


Bearer form—payment is made to holder (bearer) of bond


2. Security—debt classified by collateral and mortgage


Collateral—strictly, pledged securities 


Mortgage—securities secured by a mortgage on real property


Debenture—an unsecured debt with 10 or more years to maturity


Note—a debenture with 10 years or less to maturity


3. Seniority—order of precedence of claims


Subordinated debenture— of lower priority than senior debt


4. Repayment—early repayment in some form is typical


Sinking fund—an account managed by the bond trustee for early redemption


5. Call provision—allows company to "call" or repurchase part or all of issue


Call premium—amount by which the call price exceeds the par value


Deferred call— firm cannot call bonds for a designated period


Call protected—the description of a bond during the period it can't be called


6. Protective covenants—indenture conditions that limit the actions of firms


Negative covenant—"thou shalt not" sell major assets, merge, pay dividends in excess of $X, and so on


Positive covenant—"thou shall" keep working capital at or above $X, provide audited financial statements, keep property insured and in good condition, etc.



Perspectives:




You may wish to ask the class to consider the difference in a secured bond's yield versus a debenture's yield. Since a secured bond offers additional protection in the event of bankruptcy, investors would have a preference for this type of security and, accordingly, be willing to accept a lower yield-to-maturity or return. The added security for the bondholder comes at a cost a lower yield. This same principle holds in the case of senior debt versus subordinated debt. However, in the case of a bond issued by a financially strong company this added protection may be irrelevant and result in an insignificant impact on yield.

· The coupon rate depends on the risk characteristics of the bond when issued

· Which bonds will have the higher coupon, all else equal?

· Secured debt versus a debenture

· Subordinated debenture versus senior debt

· A bond with a sinking fund versus one without

· A callable bond versus a non-callable bond

7.3 BOND RATINGS

S7.26:  Bond Ratings – Investment Quality 7.3 (2 pages)

· High Grade

· DBRS’s AAA – capacity to pay is exceptionally strong

· DBRS’s AA – capacity to pay is very strong

· Medium Grade

· DBRS’s A – capacity to pay is strong, but more susceptible to changes in circumstances

DBRS’s BBB – capacity to pay is adequate, adverse conditions will have more impact on the firm’s ability to pay

Perspectives:



The question sometimes arises as to why a potential issuer would be willing pay rating agencies tens of thousands of dollars in order to receive a rating, especially given the possibility that the resulting rating could be less favorable than expected. This is a good point with which to re-emphasize the pervasive nature of agency costs and point out a real-world example of their effects on firm value. Some may also wish to use this issue to discuss some of the consequences of information asymmetries in financial markets. (Note: Violations of the strong-form EMH provide another springboard for information asymmetry discussions.)



Quick - answer this question: which is riskier, junk bonds or IBM common stock? If you guessed the former, you would get an argument from those IBM shareholders who lost billions of dollars as the price of the stock fell from the 120s to 42. More value was lost by IBM shareholders in 1991-92 than in the junk bond market from the mid-80s to that point! 



The continuing allure of junk bonds is evident when one considers that more dollars flowed into junk bond mutual funds in August, 1996 than in any month in their history. Further, at $36 billion, new junk bond issuance reached an all-time high in the first half of 1996. (That figure exceeds junk bond issuance in any full year of the 1980s.) And, to top it all off, the private junk bond market is also growing rapidly. In one week in November of 1996, twelve firms issued private high-yield debt totalling $2.3 billion! In short, the junk bond market is thriving, and serves as a valuable source of funds in today's capital market environment.



A major scandal broke in 1996 when allegations were made that Moody's Investors Service Inc. was issuing ratings on bonds it had not been hired to rate, in order to pressure issuers to pay for their service. In a Wall Street Journal story dated May 2, 1996, it was reported that, after choosing to use rating services other than Moody's, officials in Chippewa County, Michigan received a letter from the Executive Vice President warning that the "absence of a rating . . . might imply that we believe that there exist deficiencies" in the financing arrangements. Further, Moody's billed the county anyway, "as part of a ‘long-standing policy’." Moody's actions resulted in an antitrust inquiry by the U.S. Justice Department, and resulted in the departure of several of the firm's senior management. 



It should be noted that Standard & Poor's is also in the practice of issuing unsolicited ratings. In November of 1996, the Financial Times reported that S&P was "moving closer to formalizing the issuance of unsolicited ratings, which are issued without cooperation from the rated entity. Before the end of the year, it will have issued such ratings on emerging market banks in Singapore, Malaysia, Mexico, Colombia, and Slovakia, as well as Japanese regional banks."

7.4 SOME DIFFERENT TYPES OF BONDS


A.
Stripped Bonds


A bond that makes no coupon payments, thus it is initially priced at a deep discount



B.
Zero Coupon Bonds

Zero coupon bonds are bonds offered at deep discounts because there are no coupons. Although no cash interest is paid, firms deduct the implicit interest while holders report it as income. Interest equals the periodic change in the amortized value of the bond.



C.
Floating-Rate Bonds


Floating-rate bonds—coupon payments adjust periodically according to an index. Also: 


1. put provision—holder can sell back to issuer at par


2. coupon rate has a floor and a ceiling

D.
Other Types of Bonds

Income bonds—coupon is paid if income is sufficient


Convertible bond—can be traded for a fixed number of shares of stock


Put bond—allows holder to redeem for par (opposite of call)

7.5 BOND MARKETS

A.
How Bonds Are Bought and Sold


- Most transactions are OTC (over-the-counter)


- The OTC market is not transparent 

- Daily bond trading volume exceeds stock trading volume

B. Bond Price Reporting

- clean price is the price of the bond net of accrued interest (typically quoted)

- dirty price is the price of the bond that includes the accrued interest.  Typically what the buyer actually pays.  

7.6
INFLATION AND INTEREST RATES

7.33:  Inflation, Interest Rates, Term Structure and Yields 7.6 (7 pages)

A.
Real versus Nominal Rates


- Nominal rates - rates that have not been adjusted for inflation


- Real rates - rates that have been adjusted for inflation

B. The Fisher Effect

1. The Fisher effect is a theoretical relationship between nominal returns, real returns, and the expected inflation rate. Let R be the nominal rate, r be the real rate, and h be the expected inflation rate; then, 


(1 + R) = (1 + r) × (1 + h) 


hence R = r + h + (r × h). Since (r × h) is usually small, the nominal rate is often simply thought of as the real rate plus the expected inflation rate.

2. A definition whereby the real rate can be found by deflating the nominal rate by the inflation rate: r = (1 + R)/(1 + h) – 1. 

The bond yields (market rates) that we observe are influenced to a greater or lesser degree by six factors: (1) the real rate of interest, (2) expected future inflation, (3) interest rate risk, (4) default risk, (5) taxability, and (6) liquidity.

C.
The Term Structure of Interest Rates


-
Indicates the relationship between nominal interest rates for default-free, pure discount bonds of all maturities.

C. Bond Yields and the Yield Curve: Putting it All Together


-
We can differentiate between the term structure (pure discount bonds) of interest rates and the yield curve (coupons bonds).


-
Canada yields depend on the real rate, the expected future inflation rate and the interest rate risk premium.

7.7  
DETERMINANTS OF BOND YIELDS


· Default risk premium – remember bond ratings

· Liquidity premium – bonds that have more frequent trading will generally have lower required returns

· Anything else that affects the risk of the cash flows to the bondholders, will affect the required returns
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