Present Value (PV)
The present value of the future $X: we need to find out how much we would have to invest today (current cash) in order to receive that $X in the future.
To find the present value of the future $10,000, we need to find out how much we would have to invest today (current value) in order to receive that $10,000 in the future.
Example1:
Find the PV of $2 million after 5 years from now where the Discount rate is 8%?
PV = 2 million/((1+.08)5) = $1,361,166

Net Present Value (NPV)

· NPV is the sum of the PVs over a period of time (T years) or NPV = Sum of PVs 
· PV year 0 + PV year 1 + PV year2 + PV year3 + … + PV year T

Formula:
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r: Discount rate  ,  Ci: cash flow in year i

· Overall NPV = NPV (all benefits)- NPV (all Costs)
· Overall ROI = Overall NPV / NPV (Costs)





Example2:
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Example3: Consider the economic benefits and recurring cost of each year in the below figure and then find the overall NPV and overall ROI 
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Break Even Analysis
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Example4: Calculate the Break Even Ratio for the data of Example 3.
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Return on Investment (ROI)
The return on investment formula:
ROI = (Gain from Investment - Cost of Investment) / Cost of Investment
· Gain from Investment represents the receipts 
· Cost of Investment represents the outlays

Example5:
An investor purchases property A, which is valued at $500,000; two years later, the investor sells the property for $1,000,000.
We use the investment gain formula in this case.
ROI = (1,000,000 – 500,000) / (500,000) = 1 or 100%
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Example of Net Present Value

To provide an example of Net Present Value, consider company Shoes For You's who is
determining whether they should invest in a new project. Shoes for You's will expect to invest
$500,000 for the development of their new product. The company estimates that the first year cash
flow will be $200,000, the second year cash flow will be $300,000, and the third year cash flow to
be $200,000. The expected return of 10% is used as the discount rate.

The following table provides each year's cash flow and the present value of each cash flow.

Year Cash Flow Bresent
— — Value
0 -$500,000  -$500,000
1 $200,000  $181,818.18
2 $300,000  $247,933.88
3 $200,000  $150,262.96

Net Present Value = $80,015.02

The net present value of this example can be shown in the formula

$200, $300,000  $200,000
NPV = —$500,000 + ——— + ———— + $200,000
1.102 1.10%

When solving for the NPV of the formula, this new project would be estimated to be a valuable
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Vear 1 2 3 4 5 Total
Net Economic Benefits 4000000 40000.00 40000.00 40000.00 40000.00
Discount Rate (10%) X 091 083 o075 0.8 o052
PV of benefits 3636260 3305785 3005259 2732054  24836.85

Net Presest Value of all the benefits 3636260 6942149 99474.08 12679462 151631.47) 46163147

One Time cost

Recurrring Cost .00 2500000 25000.00 2500000 25000.00  25000.00
Discount Rate (10%) 091 083 o075 0.68 052
PV of Recurring Costs 272727 2066116 1878287 17075.34 1552308

NPV of all costs 5472727 7538843 9417130 11124664 126769.67| 426769187

Overall NPV

2as61.50
]
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Breakeven Analysis

= Yearly NPV Cash Flow: (PV of benefits - PV of
recurring Costs)

= QOverall NPV Cash Flow: (NPV of all benefits-
NPV of all Costs

= Break Even Ratio Use the first year of positive
cash flow to calculate the break even fraction :




