Chapter 4:  Net Present Value

This chapter covers basic net present value concepts that you may or may not have covered in Accounting.  The following is a brief summary of the basics:

Future value – the value that $1 today can generate in the future based on some interest rate.

Formula: 

Future Value = C * (1+r)^n,

where C = current cash flow, r = stated interest rate, and n = no. of periods

Present Value – the value today of some future cash flow
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Formula:

where Cn = future cash flows, r = stated interest rate, and n = no. of periods

Net present value – the value today of some future cash flow, net of any initial cash outlays
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where C0 = initial cash outlays, Cn = future cash flows, r = stated interest rate, and n = no. of periods

Compound Interest

The stated interest rate is not always the effective interest rate.  Rates are often quoted in periods shorter than one year.  When this occurs, interest is said to be compounded.  For example, if you receive interest of 2% per quarter on an investment of $1 you will receive more than 8% (2% x 4) interest, or $0.08, for the year.  In the first quarter, you will receive $1.02.  Your second quarter payment will then be slightly more than $0.02 since the interest is calculated based on $1.02 instead of $1.  To determine the annual rate, you must then calculate an effective interest rate:

Formula:

[(1+r/m)^m-1],

where r = stated annual interest rate and m = number of periods in one year

Special case:  Continuous compounding

The following formula is used to calculate the effective interest rate when interest is continuously compounded:

[e^(r*T) – 1]

where r = stated annual interest rate and T = number of years over which investment runs

Note:  The effective interest rate is greater than the stated interest rate and therefore, increases the future value of an investment.

The following summarizes the four basic formulas for calculating the present value of future cash flows presented in the chapter.  This is a handy reference for upcoming chapters and will be useful for exam time:
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Four “Tricks” with annuity formulas:

1. Delayed Annuity – Annuity payments begin at a date many periods in the future.  To solve:

Step 1:  Calculate the present value of the annuity as of that future date using the annuity formula

Step 2:  Discount this value to the present (time zero) using standard present value formula.

2. Annuity in Advance – Annuity begins today, at time zero. Note that formula currently assumes that annuity begins one year from now and is termed annuity in arrears.  To solve:

Step 1:  Calculate the present value of the annuity using T – 1 periods

Step 2:  Add the actual amount of the first payment to the calculated present value of T-1 future payments

3. Infrequent Annuity – Payments occur less frequently than once per year

Step 1:  Use effective interest rate formula to calculate multiple year interest rate.


Ex:  Annuity payments made every two years with an annual rate of 6%



Effective interest rate = [(1+.06)^2-1] = 12.36%

Step 2:  Calculate present value of annuity using new effective interest rate.  Note:  Don’t forget to divide the number of years by the frequency of payments (in this case, 2) to arrive at number of periods

4. Equating Two Annuities – done to ensure equality of present value of inflows and outflows.  Typically, you will solve for some  annual payment of inflows that will yield and equal present value of outflows

Where:


C =  cash flows


r = stated interest rate


g = growth rate of cash flows


T = No. of periods 





Constant stream of cash flows without end





Growing stream of cash flows without end





Constant stream of regular flows over time with a fixed number of periods





Growing stream of regular cash flows over time  with a fixed number of periods








