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MGMT640 - Financial Decision Making for Managers
MGMT 640 Lecture 4 :  The Time Value of Money


Learning Objectives
1. Explain what the time value of money is and why it is so important in the field of finance.

2. Explain the concept of future value, including the meaning of principal amount, simple interest, and compound interest, and be able to use the future value formula to make business decisions.

3. Explain the concept of present value and how it relates to future value, and be able use the present value formula to make business decisions.

4. Discuss why the concept of compounding is not restricted to money, and be     able to use the future value formula to calculate growth rates.
The Time Value of Money
A basic problem faced by managers in financial decision making is to determine the value of a series of future cash flows, whether paying for an asset or evaluating a project.

What is the value of the stream of future cash flows in today’s market place?

 We refer to this estimated value as the time value of money.
 A.                 Consuming Today or Tomorrow
People may prefer to consume goods today rather than wait to consume similar goods in the future–that is, a positive time preference. Social scientists theorize about instant gratification vs. delayed gratification or, in more broader terms, whether society has inflationary or stable or deflationary expectations. Emperor Marcus Aurelius in his famous Meditations was reported to have mused: Cisterces in the treasury of Rome today are to be desired over the promise of Cisterces in the unknown future.

The time value of money is based on the belief that people have a positive time preference for consumption. Never the less, this may be erroneous and not empirically supported in all contexts. 

Money has a positive time value because a dollar in hand today is worth more than a dollar to be received in the future. The dollar in hand could be either invested to earn interest or spent today. Yet, this is a debatable proposition and depends on a number of factors, some of which are speculative.
· The value of a dollar invested at a positive interest rate grows over time, and the further in the future when you receive a dollar, the less it is worth today…..in theory. 

· The trade-off between spending the money today versus spending the money at some future date depends on the rate of interest you can earn by investing. The higher the interest rate, the more the likelihood of consumption being deferred.
[bookmark: _Toc143772152] B.                 Time Lines as Aids to Problem Solving
They are an easy way to visualize the cash flows associated with investment decisions.
A timeline is a horizontal line that starts at time zero (today) and shows cash flows as they occur over time. 

0		1		2		3		4		5	Year

-$10,000	$5,000		$4,000		$3,000		$2,000		$1,000
Cash Flows at the End of Each Year

It is conventional to show that all cash outflows are given a negative value; then all cash inflows must have a positive value. This may oversimplify the issue, caveat!
 C.                 Future Value versus Present Value
Financial decisions are evaluated on either a future value basis or a present value basis. Attorney’s for insurance companies, by way of example, routinely argue for what is known as a “discount to present value” for any award made to an injured party, that is, a reduction in the amount to be paid by valuing payment in today’s purchasing power.

Future value measures what one or more cash flows are worth at the end of a specified period, while present value measures what one or more cash flows that are to be received in the future will be worth today (at t = 0).

The process of converting an amount given at the present time into a future value is called compounding. It is the process of earning interest over time. Compounding is considered by financial planners and money gurus as instrumental to investment growth, and often make reference to “the magic of compounding.”

Discounting is the process of converting future cash flows to what its present value is. In other words, present value is the current value of the future cash flows that are discounted at an appropriate interest rate. What indeed is “appropriate”?
Future Value and Compounding
A.                 Single-Period Investment
We can determine the value of an investment at the end of one period (whether it is a month, quarter or year) if we know the interest rate to be earned by the investment.

 If you invest for one period at an interest rate of i, your investment, or principal, will grow by (1 + i) per dollar invested.

The term (1+ i) is the future value interest factor–often called simply the future value factor.
 B.                 Two-Period Investment
A two-period investment is simply two single-period investments back-to-back.

When more than one period is considered, we need to recognize that after the first period, interest accrues on both the original investment (principal) and the interest earned in the preceding periods.

The principal is the amount of money on which interest is paid.

Simple interest is the amount of interest paid on the original principal amount only.

With compounding, you are able to earn compound interest, which consists of both simple interest and interest-on-interest. Over time, this feature has an enormous influence on any investment or saving.
C.                 The Future Value Equation
The Future Value Equation is below and gives us the general equation to find the future value after any number of periods.
	FVn =PV x (1 +i)n
Where” 
FVn =  future value of investment at the end of period n
PV = original principal (Po)’ this is often called the present value or PV
n = the number of period; a period can be a year, a quarter, a month, a day, or some other unit of time
(1 + i)n = the future value factor

The term (1 + i)n is the future value factor.

We can use future value tables to find the future value factor at different interest rates and maturity periods. Or we can use any calculator that has a power key (the y* key) can be used to make this computation.
 D.                Compounding More Frequently Than Once a Year (Caveat: in personal financial contexts, this is an important consideration. You are urged to evaluate calculations based upon simple interest vs daily or monthly compound interest or other intervals.!)
The more frequently the interest payments are compounded, the larger the future value of $1 for a given time period. See Equation below.
FV = PV x (1 + i/m)m x n

Where m is the number of times per year that interest is compounded and n is the number of periods specified in years.
When interest is compounded on a continuous basis, we can use the following equation:
FV∞ = PV x e i  x  n 
Where e is the exponential function, which has a known mathematical value of about 2.71828, n is the number of periods specified in years and I is the annual interest rate. 
Present Value and Discounting
Present value calculations involve a future amount returned or applied to the present.
This process is called discounting, and the interest rate i is known as the discount rate.
The present value (PV) is often called the discounted value of future cash payments.
The present value factor is more commonly called the discount factor.

The Present Value Equation gives us the general equation to find the present value after any number of periods.
PV=FVn/(1 + i)n
Where PV = the value today (t = 0) of a cash flow
FVn =the future value at the end of period n
“i” is equal to the discount rate, which is the interest rate per period
n  = the number of periods, which can be years, quarters, months, days or some other unit of time

The further in the future a dollar will be received, the less it is worth today. (Caveat: this may be erroneous…..prudence urges empirical assessment)

The higher the discount rate, the lower the present value of a dollar. (In our example above, attorney’s for insurance companies argue the higher rates possible. In addition, pension plan administrators and advisors have been accused of allegedly “goosing” or toying with unrealistic discount rates to maximize apparent current cash on hand. )
Additional Concepts and Applications
A.                 Finding the Interest Rate
In Finance, a number of situations will require you to determine the interest rate (or discount rate) for a given stream of future cash flows.

For an individual investor or a firm, it may be necessary to determine:
· the return on an investment.
· the interest rate on a loan
· a growth rate.

B.                 The Rule of 72
People use rules of thumb to approximate difficult present value calculations.

One such rule of many year’s duration is the Rule of 72, which can be used to determine the amount of time it takes to double an investment.

The Rule of 72 says that the time to double your money (TDM) approximately equals 72/i, where i is expressed as a percentage return per period. For example, if the return is 10 per year, then time to double would be 7.2 years. If return is 8% per six-months, then time to double would be 72/8 = 9 six-month periods etc.

The rule is fairly accurate for interest rates between 5 and 20 percent. Many web sites provide instant calculations based upon many metrics and assumptions.  

C.                 Compound Growth Rates
Compound growth occurs when the initial value of a number increases or decreases each period by the factor (1 + growth rate).

Such changes over time include the population growth rate of a city, or the sales or earnings growth rate of a firm.
 
Summary of Key Equations
	Equation
	Description
	Formula

	1
	Future value of an n-period investment with annual compounding
	FVn= PV * (1 + i)n

	2
	Future value with compounding more than annually
	FVn = PV  (1 + i/m)m  n

	3
	Future value with continuous compounding
	FVâˆž = PV  ei  n

	4
	Present value
	PV= FVn / (1 + i)n

	5
	Rule of 72
	TDM = 72/i

	6
	Algebraically find the interest rate
	[bookmark: _GoBack] i = ((FV/PV)^(1/n)) - 1

	7
	Future value with general growth rate
	FVn = PV (1 + g)n


This lecture was reviewed and edited by Prof. Arthur REYNOLDS, during May, 2017. All rights reserved. 
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