
LECTURE 2 
WHAT DO INTEREST 
RATES MEAN AND 
WHAT IS THEIR ROLE IN 
VALUATION 



Lecture 2 

 

• Chapter 3 of textbook by Frederic S. Mishkin 
and Stanley Eakins, Financial Markets and 
Institutions, Global Edition, 7th edition, 
Pearson 



Key Terms 

• Measuring Interest Rates 

– Present Value 

– Yield To Maturity 

• Real vs. Nominal Interest Rates 

• Interest Rates vs. Returns 

• Interest Rate Risk 

• Duration 

 

 



Present Value 

• Present (discounted) value: future amount of 
money discounted to reflect its current value, as 
if existed today 

• The Present Value (PV) is less than the Future 
Value (FV) because money has interest-earning 
potential (time value of money) 

• A £1 received n years from now is worth only  
£1

(1+𝑖)𝑛
  today, where i=interest rate 

 



Present Value & Future Value  

• The operation of evaluating the FV is called 
“capitalization” 

–  how much will 100 today be worth in 5 
years? 

• The reverse operation—evaluating the PV of a 
future amount of money is called “discounting” 

– how much will 100 received in 5 years be 
worth today? 

 



Interest Rate 

• Interest represents the time value of money 

• “Rent” that is required of a borrower to use 
money from a lender 

• Interest is the money gained between the 
beginning and the end of a time period 

• Simple interest is additive.  

• Simple interest is earned only on principal 
amount, there is no interest earned on interest 
already accrued 

 

 



Interest Rate 

• To compare the change in purchasing power, 
the real interest rate (nominal interest rate 
minus expected inflation rate) should be used 

• Real interest rates are a better indicator than 
nominal interest rates to be used amongst 
other things for: 

– Borrowing & lending purposes 

– Evaluating  credit market conditions 



Compound interest 
• Compound interest is multiplicative 

• A compounding period is the length of time that must 
transpire before interest is added to the total 

• Interest compounded annually is credited once a year, 
compounding period is one year 

• Interest compounded quarterly is credited 4 times a 
year, compounding period is three months 

• A compounding period can be any length of time, 
annually, semi-annually, quarterly, monthly, daily, and 
continuously 

• Continuous compounding is nominal interest that is 
compounded infinitely throughout the year 



PV 

• PV of a single cash payment, for example a 
loan 

• 𝑃𝑉 =
𝐶𝐹

(1+𝑖)𝑛
   

• PV=Present value 

• CF=single cash payment in the future 

• i=annual interest rate 

• n=number of years 



Yield To Maturity 

• Yield To Maturity (YTM):  interest rate that equals 
the present value of cash flows received from a debt 
instrument with its value today 

• In the previous example (single cash payment/e.g., 
loan) the interest rate equals YTM 

• YTM of a bond is the Internal Rate of Return (IRR) 
earned by an investor who buys the bond today at 
the market price, with the bond held until maturity, 
and all coupon & principal payments made on 
schedule 



Price of a coupon bond &YTM 

• Price of a coupon bond 

• P=
𝐶

(1+𝑖)1
 +

𝐶

(1+𝑖)2
 +

𝐶

(1+𝑖)3
+…+

𝐶

(1+𝑖)𝑛
+

𝐹

(1+𝑖)𝑛
 

• P=Price of coupon bond 

• C=Coupon payment each year 

• i=annual interest rate (YTM) 

• n=number of years 

• F=Face value of the bond 

 



YTM 
• YTM is the discount rate at which the sum of all future cash 

flows from the bond (coupons and principal) is equal to the 
price of the bond  

• The yield is usually quoted without making any allowance for 
tax paid by the investor on the return 

• It also does not make any allowance for the dealing costs 
incurred by the purchaser (or seller) 



 YTM 

• The price of a bond and the YTM are negatively correlated 

• If a bond's coupon rate is less than its YTM, then the bond is 
selling at a discount 

• If a bond's coupon rate is more than its YTM, then the bond 
is selling at a premium 

• If a bond's coupon rate is equal to its YTM, then the bond is 
selling at par 

• The price of the zero coupon bond is always quoted at a 
discount 

 



Rate Of Return 

• Rate of return (ROR), is the ratio of money gained or lost on 
an investment relative to the amount of money invested 

• ROR on a bond will not necessarily equal the interest rate of 
the bond 

• ROR on a bond held from t to time t+1 is: 

• 𝑅 =
𝐶

𝑃𝑡
+
𝑃𝑡+1−𝑃𝑡

𝑃𝑡
 

• R=return holding the bond from t to t+1 

• Pt=price of bond at time t 

• Pt+1=price of bond at time t+1 

• C=coupon payment 

 

 



ROR 

• 𝑅 =
𝐶

𝑃𝑡
+
𝑃𝑡+1−𝑃𝑡

𝑃𝑡
  can be rewritten in 2 parts: 

• 1) 𝑖𝑐 =
𝐶

𝑃𝑡
 , is the current yield (coupon payment over 

purchase price) 

• 2) g=
𝑃𝑡+1−𝑃𝑡

𝑃𝑡
  , is the rate of capital gain/loss (change 

in the bond’s price relative to the initial price) 

• R= 𝑖𝑐 +g 

• Return on a bond =current yield + rate of capital 
gain/loss 



ROR 

• ROR on a bond shows how good the 
investment has been over the holding period 

• It is equal to the YTM in only one special 
case, when the holding period and the 
maturity of the bond are the same 

• Changes in interest lead to capital gains or 
losses that produce differences between ROR 
and YTM at the time the bond is purchased 

 

 



  ROR 

• Interest  (i) ↑=> bonds ↓, => capital loss for bonds 
with maturity > holding period 

• The longer bond’s maturity, the greater the price 

change with i change 

• The longer bond’s maturity, the lower the ROR, 

with i ↑ 

 

 

 



Interest Rate Risk 

• Prices of longer-maturity bonds are more 
sensitive to changes in interest rates 

• Prices and ROR are more volatile for longer-
term bonds than short-term 

 



Reinvestment Risk 

• When the investor’s holding period is longer 
than the term to maturity of the bond there 
is Reinvestment Risk (RR) 

• RR exists because the proceeds from the 
short –term bond have to be reinvested at 
future uncertain rate 

 



Duration 

• Macaulay duration is the name given to the weighted 
average time until cash flows are received, and is 
measured in years 

• 𝐷𝑈𝑅 =
 𝑡𝑛
𝑡=1

𝐶𝑃𝑡
(1+𝑖)𝑡

 .𝑛
𝑡=1

𝐶𝑃𝑡
(1+𝑖)𝑡

  

• DUR=Macauly duration 
• t=years until cash payment is made 
• CPt=cash payment (i+principal (p)) at time t 
• i=interest rate 
• n=years to maturity of the security 



Duration 

• Macaulay duration is the name given to the 
weighted average time until cash flows are 
received, and is measured in years 

• Modified duration is the name given to the 
price sensitivity and is the % change in price 
for a unit change in yield 



Duration 

• Modified duration is the name given to the 
price sensitivity and is the % change in price for 
a unit change in yield 

• %∆P≈-DUR x
∆𝑖

1+𝑖
    

• %∆P=%change in the price of the security 

• ∆𝑖=change in interest rate 

• DUR= Macaulay duration (years)  

• i=interest rate 



Duration 

• Duration is a good approximation, when interest 
rates changes are small, of the security’s price 
change for a given change in interest rates 

• The modified duration is a measure of the price 
sensitivity to yields and provides a linear 
approximation 

• For large yield changes convexity can be added to 
provide a quadratic or second-order approximation 

• Convexity can be used to measure how the 
modified n changes as yields change 



Duration 

• Macaulay duration is a time measure with units 
in years 

• It makes sense only for an instrument with fixed 
cash flows 

• For a standard bond the Macaulay duration will 
be between 0 and the maturity of the bond 

• It is equal to the maturity if and only if the bond 
is a zero-coupon bond 



Duration 

• Duration (years) is the average lifetime of a 
debt security’s stream of payments 

• The greater the duration (% change), the 
greater the % change in the market value for 
a given change in interest rates 

• The greater the duration, the greater the 
interest rate risk 



Duration 

• All else equal, the longer the term to maturity, the 
greater the duration 

• All else equal, when interest rates rise, the 
duration of a coupon bond falls 

• All else equal ,the higher the coupon rate on the 
bond, the shorter the duration of the bond 

• Duration is additive:  the duration of a portfolio of 
securities is the weighted-average of the durations 
of the individual securities, with the weights 
reflecting the proportion of the portfolio invested 
in each 
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