Net Present Value (NPV) Problem
A company has to make a choice between two projects, because the available resources in money are not sufficient to run both at the same time. Each project would take 9 months and would cost $250,000.

1. The first project is process optimization which would result in cost reduction of $120,000 per year. This benefit would be achieved immediately after the end of the project.

2. The second project would be the development of new product which could produce the following net profits after the end of the projects:

1 year $15,000
2 year $125,000
3 year $220,000

3. Assumed is a discount rate of 5% per year. 
Question:  Looking at the present values of these projects revenues in the first 3 years which answer is true:

A.  Both projects are equally attractive
B.  The first project is more attractive by appx. 7%
C.  The second project is more attractive by appx. 75%
D.  The first project is more attractive by appx. 3%
 
NPV is a capital budgeting technique that compares the projected cash flows to the costs of an investment. It uses the time value of money to evaluate these future cash flows at a particular point in time. If the NPV is less than zero, the solution should be rejected. A negative number signifies that the initial cash outlay will be more than what you can expect to receive in return. If the NPV is greater than or equal to zero and the solutions are of similar size and risk, you should select the one with the highest positive NPV.


NPV = ( Investment + Income ) of Curr. Value - ( Expense of Curr. Value)
For Example:
If you invest $100 at 7 percent interest for one year, you would receive $107. 
FV = PV + PV x I
= PV ( 1 + I )
107 = 100 + (100 × .07) 

The next year
FV = PV ( 1 + I ) + PV ( 1 + I ) X I
= PV ( 1 + I ) ( 1 + I )
= PV ( 1 + I )^2

In the Nth year
FV = PV ( 1 + I )^n

Therefore 
PV = FV / ( 1 + I )^n

Let us look at our example.
The cost and duration of Project 01 and Project 02 is same, So let us not worry about the cost.  However, let us look at the benefit (yield).

Project 1
Yr1 $ 120,000/(1+0.05)^1 = $ 114,286
Yr2 $ 120,000/(1+0.05)^2 = $ 108,844
Yr2 $ 120,000/(1+0.05)^3 = $ 103,661
Total $ 326,791

Project 2
Yr1 $ 15,000/(1+0.05)^1 = $ 14,286
Yr2 $ 125,000/(1+0.05)^2 = $ 113,379
Yr2 $ 220,000/(1+0.05)^3 = $ 190,044
Total $ 317,709

From the above working, project 01 is yielding more than Project 02.
Therefore project 01 is the better project model than Project 02.
(326,791 - 317,709) / 317,709  =  0.0285  or about 3% better yield than Proj. 2.

