CHAPTER 5

INTRODUCTION TO VALUATION: THE TIME VALUE OF MONEY
LEARNING OBJECTIVES
LO1  How to determine the future value of an investment made today.
LO2  How to determine the present value of cash to be received at a future date.

LO3  How to find the return on an investment.

LO4  How long it takes for an investment to reach a desired value.
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· Be able to compute the future value of an investment made today

· Be able to compute the present value of cash to be received at some future date

· Be able to compute the return on an investment

· Be able to compute the number of periods that equates a present value and a future value given an interest rate

· Be able to use a financial calculator and/or a spreadsheet to solve time value of money problems


· Future Value and Compounding

· Present Value and Discounting

· More on Present and Future Values

· Summary and Conclusions
5.1 FUTURE VALUE AND COMPOUNDING


· Present Value – earlier money on a time line

· Future Value – later money on a time line

· Interest rate – “exchange rate” between earlier money and later money

· Discount rate

· Cost of capital

· Opportunity cost of capital

· Required return



A. Investing for a Single Period



Given, r, the interest rate, every $1 today will produce (1+r) of future value (FV). So,




FV = $X(1+r), where $X is principal.



B. Investing for More than One Period
· Simple interest – earn interest on principal only

· Compound interest – earn interest on principal and reinvested interest


· Texas Instruments BA-II Plus

· FV = future value

· PV = present value

· I/Y = period interest rate

· P/Y must equal 1 for the I/Y to be the period rate

· Interest is entered as a percent, not a decimal

· N = number of periods

· Remember to clear the registers (CLR TVM) after each problem

· Other calculators are similar in format


· The effect of compounding is small (versus simple interest) for a small number of periods, but increases as the number of periods increases.


· Formula Approach

· FV = C(1 + r)t 

· Calculator Approach

· t N

· r I/Y

· C PV

· CPT FV = future value

C. A Note on Compound Growth


Compound growth is not limited to money, but is exhibited by many phenomena (e.g., populations).


5.2 PRESENT VALUE AND DISCOUNTING



A. The Single Period Case


Given r, what amount today (Present Value or PV) will produce a given future amount?



Since future amount = $X(1+r), PV = future amount/(1+r).



Example:



$110 in 1 period at 10% has PV of $110/(1.1) = $100.



Discounting - the process of finding PV


B. Present Values for Multiple Periods


PV of future amount in t periods at r is:




PV = future amount × [1/(1+r)t], where [1/(1+r)t] is the discount factor or Present Value Interest Factor, PVIF(r,t).



Example:



$259.37 10 periods from now has a PV at 10% of $259.37 × [1/(1.1)10] = $100, (the PVIF is .3855).



DCF - Discounted Cash Flow - A process of valuation by finding the present value.


· Relationship I:  For a given interest rate – the longer the time period, the lower the present value

Relationship II: For a given time period – the higher the interest rate, the smaller the present value



Perspectives




Many students find the phrases "time value of money" and "a dollar today is worth more than a dollar later" to be quite cryptic. In some ways it might be better to say "the money value of time" and to state that a dollar today doesn't trade for less than a dollar later.




Indeed, many of the phrases and much of the terminology surrounding exchanges of money now for money later confound. For example, present value as the name for money paid or received earlier in time and future value as the name for money paid or received later in time are a constant source of confusion. How, students ask, can money to be paid next year be a "present" value; How can money received today be a "future" value? They must be made aware we mean earlier money and later money (or left-most and right-most amounts on the time line).




Many students never fully comprehend that present value, future value, interest rates, and interest rate factors are simply a convenient means for communicating the terms of an exchange of what are essentially different kinds of money. One way to emphasize both the exchange aspect of the time value of money and that present dollars and future dollars are different kinds of money is to compare them to U.S. dollars and Canadian dollars.




Both are called dollars, but they're not the same thing. And just as U.S. dollars do not trade 1 for 1 for Canadian dollars, neither do present dollars trade 1 for 1 for future dollars. Just as there are exchange rates for U.S. dollars into Canadian and vice-versa, present value and future value factors represent exchange rates between early money and later money. And the same reciprocity that exists between the foreign exchange rates exists between future value and present value interest factors.

5.3 MORE ON PRESENT AND FUTURE VALUES


· PV = FV / (1 + r)t 

· There are four parts to this equation

· PV, FV, r and t

· If we know any three, we can solve for the fourth
If you are using a financial calculator, the calculator views cash inflows as positive numbers and cash outflows as negative numbers.  Be sure and remember the sign convention or you will receive an error when solving for r or t

A. Present versus Future Value


Present Value factors are reciprocals of Future Value factors:




PVIF(r,t) = 1/(1+r)t and




FVIF(r,t) = (1+r)t


So PVIF(r,t) = 1/FVIF(r,t) and vice-versa,



Example:



FVIF(10%,4) = (1.1)4 = 1.464 and PVIF(10%,4) = 1/(1.1)4 = .683



Basic present value equation:




PV = FV [1/(1+r)t]


B. Determining the Discount Rate


Finding r in basic present value equation



PV = FV [1/(1+r)t] (or FV = PV(1+r)t)



- financial calculator (supply PV, FV, and t; compute r)



- [tth root of FV/PV] - 1



- look up either PVIF (PV/FV) or FVIF (FV/PV) in appropriate table across from t periods


Example:


What interest rate makes a PV of %100 become a FV of $150 in 6 periods?



- FV/PV = $150/100 = 1.5, the 6th root of 1.5 is 1.0699, making r = 7%



- FV/PV gives a FVIF of 1.5, look-up across 6 periods in Table A.1 of Appendix, r = 7%



- PV/FV gives a PVIF of .6666, look-up across 6 periods in Table A.2 of Appendix, r = 7%


· Often we will want to know what the implied interest rate is in an investment

· Rearrange the basic PV equation and solve for r

· FV = PV(1 + r)t 

· r = (FV / PV)1/t – 1

· If you are using the formula approach, you will want to make use of both the yx and the 1/x keys on your calculator




C. Finding the Number of Periods


Finding t in the basic present value equation



PV = FV [1/(1+r)t] (or FV = PV(1+r)t)




- financial calculator (supply PV, FV, and r; compute t)




- using FV = PV(1+r)t, make (FV/PV) = (1+r)t, ln(FV/PV) = t[ln(1+r)], then t=[ln(FV/PV)/ln(1+r)]




- using PVIF (PV/FV) or FVIF (FV/PV), look-up under r in appropriate table



Example:



How many periods before $100 today grows to be $150 at 7%?



- FV/PV = 150/100 = 1.5; 1+r = 1.07; ln(1.5) = .405465 and ln(1.07) = .067659, so ln(FV/PV)/ln(1+r) = .405465/.067659 = 6 periods.



- FV/PV gives a FVIF of 1.5, look-up under 7% in Appendix A.1, t = 6 periods.



Rule of 72 - The time to double your money, (FV/PV) = 2, is approximately (72/r%) periods. The rate needed to double your money is approximately (72/t)%.



Example:



To double your money at 10% takes approximately (72/10) = 7.2 periods.



Example:



To double your money in 6 years takes approximately (72/6) = 12%.



· Use the following formulas for TVM calculations

· FV(rate,nper,pmt,pv)

· PV(rate,nper,pmt,fv)

· RATE(nper,pmt,pv,fv)

· NPER(rate,pmt,pv,fv)

· Many financial calculators are available online

· Click on the web surfer to go to MoneyChimp’s web site and work the an example

Table 5.4 summarizes the various time value formulas presented in Chapter 5.
5.4 SUMMARY AND CONCLUSIONS
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