
Investment Summary 

Week 1: Fixed income Fundamentals 
1. Fixed income securities: What and who? 

4 Characteristics of fixed income security: 

- Issuer (debtor, borrower) promises to repay the investor (lender) 

- Amount borrowed (principal, face value, par value) 

- plus, interest 

- over some specified period of time 

Fixed income securities: The cash flows promised to the buyers represent contractual obligations of 

the respective issuer 

2. Bond types 

1. Fixed-coupon bonds: 

Makes 2 kind of payments: 

- Par value (face value): Payment the bond holder receives when the bond matures 

- Interest (coupon payments): Additional pre-specified payments 

2. Capital Indexed Bonds: 

Same as fixed-coupon bonds except face value and coupon payments are stated in real terms 

3. Floating Rate Bonds (Notes): 

Pays face value at maturity and coupon payments that are not fixed 

- Protects changes in interest rates 

- Each coupon payment is linked to a short-term interest rate current at the time of the 

coupon payment 

o Interest rates ↑: coupon payments ↑ 

o Interest rates ↓: coupon payments ↓ 

4. Convertible bonds (notes): 

Like standard bonds plus investors has an option to convert to shares at maturity  

- Related to firms with high potential at relative early stage 

- At the end of maturity investors can choose to get: $par or shares  

- Convertible bonds must be worth more than an otherwise equivalent straight bond  

- (Otherwise no one would buy it) 

5. Callable Bonds:  

Like a standard bond (fixed-coupon bond) plus the borrower has an option to repay the bonds early 

- This option only applies until (e.g.) the last 2 years of the bonds life 

- Could decide to repay early if interest rates have fallen (repay old debt with a new debt) 

- Callable bonds must be worth less than an otherwise equivalent straight bond 

o Investors that hold the bond (lend money) do not like this option as they lose out. 

Borrowers could just swap out for another lower rate 

- Show up as higher coupon interest rates 

6. Zero-coupon Bonds: 

Only one cash flow (face value) on the maturity date 

- In determining the price: 

o Time to maturity (-) 

o Default risk of the borrower (-) 

o Tax (-) 

o Liquidity in the secondary market (+) 

 Higher liquidity -> Higher prices 

 Lower liquidity -> no one wants to buy 

o Expected inflation (-) 



Pricing Zero-coupon Bonds (no default risk) 

𝑃0 =
𝑃𝑎𝑟

(1 + 𝑧0𝑇)𝑇
 

Z is called the “T-year zero coupon rate” 

- Zero rates are on a compound interest basis 

 

COMPARATIVE STATICS: 

Price (P0) is related to: 

- Par value (PAR): Positively 

- Today’s zero-coupon rate: Negatively 

- Term to maturity: Negatively  

 

*not necessarily true for coupon-paying bonds* 

 

Zero rates: WITH default risk: 

When there is default risk, we need to distinguish between the promised interest rate and the 

expected interest rate. 

- If default occurs:  

o Negotiation: See if company still has a future 

o Liquidation 
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Negotiation route 



To calculate the price of bond with default: 

1. Calculate the expected cash flow (adjust numerator) 

𝑃0 =
𝐸0(𝐶𝐹𝑇)

(1 + 𝑍0𝑇)𝑇
 

=
(1 − 𝑑) ∗ 𝑃𝑎𝑟 + 𝑑 ∗ [𝑚 ∗ 𝑃𝑎𝑟 ∗ 𝑅] + (1 − 𝑚) ∗ 0

(1 + 𝑍0𝑇)𝑇
 

=
𝑃𝑎𝑟 ∗ [1 − 𝑑(1 − 𝑚𝑅)] 

(1 + 𝑍0𝑇)𝑇
 

2. Change the discount rate according to bonds with similar ratings 

𝑃0 =
𝑃𝑎𝑟

(1 + 𝑍0𝑇
∗ )𝑇

 

3. The Spot (Zero) Rate Curve: 

Definition: Plot of spot rates (vertical axis) against term to maturity (horizontal axis). 

- Zero rates are by definition compound rates 

- Bond rates will be quoted on a compound interest basis but the bill rates (less than a year) 

will be quoted on a simple interest basis 

o Convert them with the following equation: 
𝑃𝑎𝑟

1 + 𝑠𝑖𝑚𝑝𝑙𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑡 ∗ (
𝑑𝑎𝑦𝑠
365

)
=

𝑃𝑎𝑟

(1 + 𝑍
0,

𝑑𝑎𝑦𝑠
365

)

𝑑𝑎𝑦𝑠
365

 

- Taking all the data, we simply plot them to get the spot rate curve 

4. Measuring the Return on Zeros 

Yield-to-maturity:  

- Single interest rate that equates the price of the bond to the present value of the future 

cash flows the bond will generate 

- Zeros: Yield is the same as spot rate 

- Coupon-paying bonds: Yield is close to but not equal to the spot rate 

Discount factor: 

- Price of a zero with a par value of $1 and a term of T is called the zero’s discount factor 

𝑑0𝑇 =
1

(1 + 𝑠0𝑇)𝑇
 

Holding Period Rate of Return: 

If a bond is bought for price P0 and sold X years later for price PX, and there are no other cash flows 

involved, then the dollar returns over the holding period from time 0 to time X is simply PX – P0. 

- The rate of return from time 0 to time X is just: 
𝑃𝑋 − 𝑃0

𝑃0
 

- IF a zero is bought for P0 at time = and held until maturity at time T, the rate of return: 

𝐻𝑃𝑅0𝑇 = (
𝑃𝑇

𝑃0
)

1
𝑇

− 1 

= (
𝑃𝑎𝑟

𝑃0
)

1
𝑇

− 1 

- As we can say: 𝑃0 =
𝑃𝑎𝑟

(1+𝑠0𝑇)𝑇 

𝐻𝑃𝑅0𝑇 = (
𝑃𝑎𝑟

𝑃0
)

1
𝑇

− 1 = 𝑠0𝑇 

If we buy a zero and hold it until maturity, we are certain to achieve HPR = current spot rate 



Normally: We would annualize this rate of return: 

𝐻𝑃𝑅0𝑋 = (1 +
𝑃𝑋 − 𝑃0

𝑃0
)

1
𝑋

− 1 

= (
𝑃𝑋

𝑃0
)

1
𝑋

− 1 

As PX is unknown at time 0, and X itself may be unknown, the holding period rate of return is also 

not known at time 0, hence investment is risky. 

 


