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Part 8. Bond Prices and Management

8.1 Bond Prices and Yields

8.2 The Term-Structure of Interest Rates

8.3 Managing Bond Portfolios 
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8.1 Bond Prices and Yields
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• Face or par value

• Coupon rate

– Zero coupon bond

• Compounding and payments

– Accrued Interest

• Indenture

Bond Characteristics
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Different Issuers of Bonds

• U.S. Treasury

– Notes and Bonds

• Corporations

• Municipalities

• International Governments and Corporations

• Innovative Bonds

– Floaters and Inverse Floaters

– Asset-Backed

– Catastrophe
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French Government Debt

• Agence France Tresor Mandate

– Agence France Trésor manages central government debt and cash 
under the most secure conditions in the best interest of the taxpayer

• AFT Strategy:

– In order to minimise debt costs over time, AFT sets priority to stability 
and predictability. 

– AFT does not aim at beating the market through opportunistic 
transactions.
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French Government Debt  (cnt’d)

Source: AFT
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French Government Debt (cnt’d)

• Obligations assimilables du Trésor (OATs, or fungible Treasury bonds): 

LT bonds with maturities from seven to fifty years. Most OATs are fixed-rate bonds 
redeemable on maturity + floating-rate bonds (TEC 10 OATs pegged to the 
constant 10-year maturity rate) and inflation-indexed bonds (OATi, OAT€i). 

• Bons du Trésor à intérêts annuels (BTANs or negotiable fixed-rate medium-
term Treasury notes with annual interest):

Medium-term government debt, maturity is either two or five years. 

• Bons du Trésor à taux fixe et à intérêts précomptés (BTFs or negotiable 
fixed-rate discount Treasury bills):

The government’s cash management instrument. They are used to cover short-
term fluctuations in the government’s cash position (less than one year – 4 to 52 
weeks)
+ inflation-indexed bonds (BTAN€i). 
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Listing of Treasury Issues

Source: BKM (2007)

9
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Corporate Bond Listings

Source: BKM (2007)
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• Secured or unsecured

• Call provision

• Convertible provision

• Put provision (putable bonds)

• Floating rate bonds

• Sinking funds

Provisions of Bonds
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Principal and Interest Payments for Treasury 
Inflation Protected Security

Source: BKM (2007)
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PB = Price of the bond

Ct = interest or coupon payments

T = number of periods to maturity

r = semi-annual discount rate or the semi-annual yield 
to maturity

Bond Pricing
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Ct = 40 (SA)

P = 1000

T = 20 periods

r = 3% (SA)

Price: 10-yr, 8% Coupon, Face = $1,000
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Prices and Yields (required rates of return) have an inverse relationship

• When yields get very high the value of the bond will be very low.

• When yields approach zero, the value of the bond approaches the 
sum of the cash flows.

Bond Prices and Yields
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The Inverse Relationship Between Bond Prices 
and Yields

Source: BKM (2007)
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Bond Prices at Different Interest Rates (8% 
Coupon Bond, Coupons Paid Semiannually

Source: BKM (2007)
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Yield to Maturity

• Interest rate that makes the present value of the bond’s payments 
equal to its price.

Solve the bond formula for r
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Yield to Maturity Example

10 yr Maturity Coupon Rate = 7%

Price = $950

Solve for r = semiannual rate r = 3.8635%

20
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Yield Measures

Bond Equivalent Yield

7.72% = 3.86% x 2

Effective Annual Yield

(1.0386)2 - 1 = 7.88%

Current Yield

Annual Interest / Market Price

$70 / $950 = 7.37 %

Yield to Call
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Bond Prices: Callable and Straight Debt

Source: BKM (2007)
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Yield to Call

Source: BKM (2007)
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Realized Yield versus YTM

• Reinvestment Assumptions

• Holding Period Return

– Changes in rates affects returns

– Reinvestment of coupon payments

– Change in price of the bond
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Growth of Invested Funds

Source: BKM (2007)
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Prices over Time of 30-Year Maturity, 6.5% 
Coupon Bonds

Source: BKM (2007)
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Holding-Period Return: Single Period

HPR = [ I + ( -P0 + P1 )] / P0

where

I = interest payment

P1 = price in one period

P0 = purchase price
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Holding-Period Example

CR = 8% YTM = 8% N=10 years

Semiannual Compounding P0 = $1000

In six months the rate falls to 7%

P1 = $1068.55

HPR = [40 + ( 1068.55 - 1000)] / 1000 

HPR = 10.85% (semiannual)
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The Price of a 30-Year Zero-Coupon Bond over 
Time at a Yield to Maturity of 10%

Source: BKM (2007)
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• Rating companies

– Moody’s Investor Service

– Standard & Poor’s

– Fitch

• Rating Categories

– Investment grade

– Speculative grade

Default Risk and Ratings
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Definitions of Each Bond Rating Class

Source: BKM (2007)
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• Coverage ratios: 
EBITDA*/interest payments: a measurement of the number of times a company can 
make its interest payments with its earnings before interest and taxes.  
*Earning before interest tax depreciation and amortization

• Leverage ratios: 
1) Debt/Equity 
Measures how much of the company is financed by its debtholders compared with its 
owners Liquidity ratios
2) Interest Coverage = Operating Income / Interest Expense
Measures a company's ability to meet its interest obligations with income earned from 
the firm's primary source of business.

• Profitability ratios
1) Gross Margin = Gross Profit / Sales
2) Operating Margin = Operating Income or Loss / Sales
3) Net Margin = Net Income or Loss / Sales
4) Return on Assets = (Net Income + Aftertax Interest Expense) / Average Total 
Assets
5) Return on Equity = Net Income / Average Shareholders' Equity

• Cash flow to debt: Operating Cash Flow / Total Debt

Factors Used by Rating Companies
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Financial Ratios and Default Risk by Rating 
Class, Long-Term Debt

Source: BKM (2007)
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Discriminant Analysis

Source: BKM (2007)
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• Sinking funds

• Subordination of future debt

• Dividend restrictions

• Collateral

Protection Against Default
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Callable Bond Issue by Mobil

Source: BKM (2007)
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Default Risk and Yield

• Risk structure of interest rates

• Default premiums

– Yields compared to ratings

– Yield spreads over business cycles
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Yields on Long-Term Bonds,
1954 – 2006

Source: BKM (2007)
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8.2 The Term-Structure of Interest Rates
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• The relationship between yield to maturity and maturity.

• Information on expected future short term rates can be implied from 
yield curve.

• The yield curve is a graph that displays the relationship between 
yield and maturity.

• Three major theories are proposed to explain the observed yield 
curve.

Overview of Term Structure
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Treasury Yield Curves

Source: BKM (2007)
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Yield to Maturity and Prices and Prices on 
Zero-Coupon Bonds ($1,000 Face Value)

Source: BKM (2007)
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Two 2-Year Investment Programs

Source: BKM (2007)
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Short Rates versus Spot Rates

Source: BKM (2007)
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fn = one-year  forward rate for period n

yn = yield for a security with a maturity of n

Forward Rates from Observed Rates
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Example of Forward Rates

4 yr = 8.00% 3yr = 7.00% fn = ?

(1.08)4 = (1.07)3 (1+fn)

(1.3605) /  (1.2250) = (1+fn)

fn = .1106 or 11.06%

Note: this is expected rate that was used in the prior example.
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Downward Sloping Spot Yield Curve

Zero-Coupon Rates Bond Maturity

12% 1

11.75% 2

11.25% 3

10.00% 4

9.25% 5
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Forward Rates Downward Sloping Y C

1yr Forward Rates

1yr [(1.1175)2 / 1.12] - 1          = 0.115006

2yrs [(1.1125)3 / (1.1175)2] - 1  = 0.102567

3yrs [(1.1)4 / (1.1125)3] - 1 = 0.063336

4yrs [(1.0925)5 / (1.1)4] - 1 = 0.063008
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• Expectations

• Liquidity Preference

– Upward bias over expectations

Theories of Term Structure
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Expectations Theory

• Observed long-term rate is a function of today’s short-term rate and 
expected future short-term rates.

• Long-term and short-term securities are perfect substitutes.

• Forward rates that are calculated from the yield on long-term 
securities are market consensus expected future short-term rates.
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• Long-term bonds are more risky.

• Investors will demand a premium for the risk associated with 
long-term bonds.

• The yield curve has an upward bias built into the long-term rates 
because of the risk premium.

• Forward rates contain a liquidity premium and are not equal to 
expected future short-term rates.

Liquidity Premium Theory
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Yield Curves 
(with Liquidity Premiums)

Source: BKM (2007)
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Yield Curves (Concluded)

Source: BKM (2007)

C D
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Price Volatility of Long-Term Treasury Bonds

Source: BKM (2007)
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Yields on 10-Year versus 90-Day Treasury 
Securities: Term Spread

Source: BKM (2007)
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Engineering a Synthetic Forward Loan

Source: BKM (2007)
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8.3 Managing Bond Portfolios 
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• Inverse relationship between price and yield.

• An increase in a bond’s yield to maturity results in a smaller price 
decline than the gain associated with a decrease in yield.

• Long-term bonds tend to be more price sensitive than short-term 
bonds.

Bond Pricing Relationships
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Change in Bond Price as a Function of Change 
in Yield to Maturity

Source: BKM (2007)
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• As maturity increases, price sensitivity increases at a decreasing 
rate.

• Price sensitivity is inversely related to a bond’s coupon rate.

• Price sensitivity is inversely related to the yield to maturity at which 
the bond is selling.

Bond Pricing Relationships (cont’d)
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Prices of an 8% Coupon Bond 
(Coupons Paid Semiannually)

Source: BKM (2007)



Portfolio Choice –
Christophe BOUCHER – 2008/2009

61

Prices of Zero-Coupon Bond 
(Coupons Paid Semiannually)

Source: BKM (2007)
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• A measure of the effective maturity of a bond.

• The weighted average of the times until each payment is 
received, with the weights proportional to the present value of 
the payment.

• Duration is shorter than maturity for all bonds except zero 
coupon bonds.

• Duration is equal to maturity for zero coupon bonds.

Duration
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Cash Flows Paid by 9% Coupon, Annual 
Payment Bond with an 8-Year Maturity and 

10% Yield to Maturity 

Source: BKM (2007)
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Duration: Calculation

Price(1 )t
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Calculating the Duration of Two Bonds

Source: BKM (2007)
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Price change is proportional to duration and not to maturity.

∆P/P = -D x [∆(1+y) / (1+y)

D* = modified duration

D* = D / (1+y)

∆P/P = - D* x ∆y

Duration/Price Relationship
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Rules for Duration

Rule 1 The duration of a zero-coupon bond equals its time to maturity.

Rule 2 Holding maturity constant, a bond’s duration is higher when the 
coupon rate is lower.

Rule 3 Holding the coupon rate constant, a bond’s duration generally 
increases with its time to maturity.

Rule 4 Holding other factors constant, the duration of a coupon bond is 
higher when the bond’s yield to maturity is lower.

Rules 5 The duration of a level perpetuity is equal to:  (1+y) / y
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Bond Duration versus Bond Maturity

Source: BKM (2007)
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Bond Duration (Initial Bond Yield 8% APR)

Source: BKM (2007)
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Bond Price Convexity (30-Year Maturity, 8% 
Coupon; Initial Yield to Maturity = 8%

Source: BKM (2007)
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Correction for Convexity
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Convexity of Two Bonds

Source: BKM (2007)
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Price –Yield Curve for a Callable Bond

Source: BKM (2007)
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Price – Yield Curve for a Mortgage-Backed 
Security

Source: BKM (2007)
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Panel A: Cash Flows to Whole Mortgage Pool; 
Panels B – D Cash Flows to Three Tranches

Source: BKM (2007)
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• Bond-Index Funds

• Immunization of interest rate risk:

– Net worth immunization

Duration of assets = Duration of liabilities

– Target date immunization

Holding Period matches Duration

• Cash flow matching and dedication

Passive Management
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Stratification of Bonds into Cells

Source: BKM (2007)
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Terminal value of a Bond Portfolio After 5 
Years (All Proceeds Reinvested)

Source: BKM (2007)
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Growth of invested Funds

Source: BKM (2007)
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Immunization

Source: BKM (2007)
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Market Value of Balance Sheet

Source: BKM (2007)
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• Substitution swap

• Intermarket swap

• Rate anticipation swap

• Pure yield pickup

• Tax swap

Active Management: Swapping Strategies
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Maturity

Yield to 

Maturity %

3 mon    6 mon     9 mon

1.5  

1.25 

.75

Yield Curve Ride

Source: BKM (2007)
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Contingent Immunization

• A combination of active and passive management.

• The strategy involves active management with a floor rate of return.

• As long as the rate earned exceeds the floor, the portfolio is actively 
managed.

• Once the floor rate or trigger rate is reached, the portfolio is
immunized.
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Contingent Immunization

Source: BKM (2007)
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Questions and Problems (1)

1. Given the following, does the  law of one price hold? If not, what action 
should an investor take?

980109090C

936108080B

9701100100A

321Bond

Cash-flow in period
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Questions and Problems (2)

2. Assume a bond with cash flows of $100 each year ans a principal 
payment of $1000 in five years and a current price of $960. What is

A. Its current yield

B. Its yield to maturity

3. Given the cash flows shown below, does the law of one price hold? If not, 
what is the price of a bond C that will make it hold

10101120120C

8801100B

982108080A

Price21Bond

Cash-flow in period
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Questions and Problems (3)

4. Consider a bond with semiannual coupon payments of $50, a principal 
payment of $1000 in 5 years, and a price of $1000. Assume that the yield 
curve is flat 10%. What is the duration of the Bond ?

5. Given the following Bonds, construct three different portfolios, each with a 
duration of 9 years.  

12C

10B

5A

Duration (years)Bond
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Thank you for your attention…

See you soon


