

TVM-5

Time Value of Money:  Beyond the Basics

I.  Growing Annuities

key => just like growing perpetuity except only goes for certain number of years

note:  can’t do on financial calculators unless programmable

A.  Present values
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Notes:  

1)  
2)  
3)  
4)

5)

Ex.  Upon retirement 35 years from today, you would like to make your first of 15 annual withdrawal from your savings account.  You would like for the first withdrawal to be $180,000 and would like to be able to increase your withdrawals by 5% per year in order to allow for inflation.  How much would you have to deposit today to achieve your goal if your account pays 8.5% per year?

B.  Future values
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Notes: 

1) 
2) 
Ex.  Plan to deposit $100 into a savings account 5 years from today.  Thereafter you plan to make annual deposits that grow by 3% per year.  How much is in your account after you have made 7 total deposits if the account pays 9% per year?

Q:  What was size of last deposit?

II.  Non-annual cash flows and/or compounding

A.  Non-annual compounding

1.  Overview

(1)  
(2)  
usual form:  “APR% per year compounded ________” (at least for class)

Note:  also called quoted rate

=> 

Note:  
Ex.  Assume that the APR on an account is 6% and that the effective annual rate (the APY) on the account is 6.17%.  If you deposit $100, then after a year, your account balance will be $106.17, not $106.00

(3)  
(4)  
(5)  
Ex.  
B.  Converting between APRs and effective rates

r(t) = 
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where:  

m = # of compounding periods per year

r(t) = effective rate for period t

Ex.  Rate on an account is 8% per year compounded quarterly

=> 
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=> if deposit $100 for a quarter, end up with 
C.  Converting between effective rates

=> necessary if the effective rate you have doesn’t match the cash flows
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where:

r(t1) = effective rate that begin with

r(t2) = effective rate that solving for

F = conversion factor = ratio of time period converting to and time period converting from

Ex.  
Ex.  
Ex.  APR on an account is 5.5% per year compounded quarterly.  What is the effective semiannual rate on this account?

Ex.  APR on one of my credit cards is 17.24% with daily compounding.  Daily rate is actually 0.04724%.  What is the effective annual rate on this card?

D.  Continuous compounding

=> infinite number of compounding periods per year

=> can’t use the usual equations

1.  Convert to effective annual rate
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  where e = 2.7182818...

Note:  ln(1+r(1)) = APR

Ex.  Five years from today, you will receive $100.  What is the value of this $100 today if the interest rate is 9.5% per year compounded continuously?

r(1) = 
V0 = 

or 
2.  Use special equations designed for continuous compounding

a.  Present values




Ex.  Five years from today, you will receive $100.  What is the value of this $100 today if the interest rate is 9.5% per year compounded continuously?

V0 = 

b. Future values




Ex.  Deposit $200 at 6.5% per year compounded continuously.  How much is in the account at the end of 3 years?

Vt = 

III.  Examples

Issues:

1) time lines

2)  matching rates and cash flows

3) value at non-cash flow dates (bond)

4) solving for something other than values
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