

Review:  TVM-4

Review of Time Value of Money Fundamentals

I.  Single Cash Flows

A.  Present values




where:

Ct = cash flow at end of period t

r = interest rate

t = number of periods discounting the cash flow

Ex. You plan to make a $20,000 down payment on a house five years from today.  How much must you invest today to achieve your goal if you can earn 5.5% per year on your savings account?




Financial calculator:

20,000 = FV, 5.5 = I%YR, 5 = N => PV = -15,302.69

B.  Future Values

Vt = C0(l + r)t 
where:  C0 is the cash flow today (end of period 0)

Ex.  You plan to invest $15,000 today and leave it in your account for 6 years so that you can buy furniture for your house.  If you earn 6.5% on your account, how much will you have to spend six years from today?

V6 = 15,000(1.065)6 = 21,887.13

Financial calculator:

15,000 = PV, 6.5 = I%YR, 6 = N => FV = -21,887.13

II.  Perpetuities

=> constant cash flow per period forever that may or may not grow

Note:  only present values meaningful




Notes:  

1) gives value one period before first cash flow

2)  g = growth rate which begins after C1
Ex.  You want to establish an endowment for Baylor that provides $5000 in income five years from today and which provides additional annual income which grows at the anticipated rate of inflation of 4% per year.  The endowment will earn 9.5% per year.  How much do you need to contribute today to establish the endowment?




Note:  1st CF is 5 years from today => gives value 4 years from today




 or:  90,909.09 = FV, 9.5 = I%YR, 4 = N => PV = -63,234.03

Q:  What will be the endowment income 10 years from today?

note:  5 years of growth at 4% per year

=> V10 = 5,000(1.04)5 = 6083.26

or 5000 = PV, 4 = I%YR, 5 = N => FV = -6083.26

III.  Annuities

=> constant cash flow per period for some number of periods that may grow or not grow

A.  No growth

1.  Present values




Notes:  

1)  gives value one period before first cash flow received.

2)  n = # of cash flows in annuity

Ex.  While attending Baylor, you have accumulated some debt.  Payments will be $1500 per year for 10 years with the first payment coming 2 years from today.  If the rate on the loan is 3.25%, how much have you borrowed?  Note:  even though the first payment is deferred until 2 years from today, interest begins immediately.







Financial calculator:

V1:  1500 = PMT, 10 = N, 3.25=I%YR => PV = -12,633.59

V0:  12,633.59=FV, 1 = N, 3.25 = I%YR => PV = -12,235.93

2.  Future values




Notes:  

1) gives value at date of last cash flow.

2) n = # of cash flows in annuity

Ex.  You plan to deposit $1000 today into a savings account paying 4.5% per year interest.  You plan to make equivalent deposits every year through 4 years from today.  After your last deposit, you will simply let the account earn interest.  How much will be in your account 6 years from today to use as a down payment on a new car?

Note:  5 total deposits




V6 = 5470.71(1.045)2 = 5974.15

Financial calculator

V4:  1000 =PMT, 4.5=I%YR, 5 = N => FV=5470.71

V6: 5470.71=PV, 2 = N, 4.5=I%YR => FV=5974.15
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