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CHAPTER 9 HOMEWORK
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Ordinary pay back period analysis determines how many years it takes to get back the investments (or the costs) in terms of benefits.  The number of years it takes to break even is called the pay back period.  The interest factors on the cash flow or the time value of money is disregarded in ordinary pay back analysis. (Only in discounted pay back analysis the interest factors are considered). 
There may be two conventions regarding the annual cash flow: 

(1) End of year convention where the annual cash-flow occurs lump sum at the end of year; and,
(2) Gradual cash flow convention where the annual cash-flow is distributed over the year. 
The problem did not specify the cash flow conventions to be used.  Let us solve the problem both ways.  

To find the payback period, we find the total cash flow starting from the year 0 up to year 1, 2, 3, 4 etc. 

	Alternative A

	Year
	Cash flow
	Total of cash  flow

	0
	–500
	–500

	1
	–400
	–500–400 = – 900

	2
	200
	–900+200 =–700

	3
	250
	–700+250=–450

	4
	300
	–450+300=–150

	5
	350
	–150+350= 200

	6
	400
	200+400= 600


The total cash flow up to year 1 = -500-400 = -900

The total cash flow up to year 2 = -500-400+200 = -450, and so on.

The table shows that, up to year 4 the total cash flow is negative.  Only at year 5 the total cash flow is becoming positive 200.

Thus with the end of year convention pay back period for the alternative A is 5 years (because all $350 benefit is realized at the end of 5th year).
With gradual cash flow convention at the end of year 4, the total deficit is $150. In the year five the annual cash flow is positive $350.  Thus with gradual cash flow convention pay back period is = 4+150/350 = 4.43 years.
The table below shows the total cash flows for alternative A, B and C.

	Year
	A
	 Total A
	B
	 Total B
	C
	Total C

	0
	-500
	-500
	-600
	-600
	-900
	-900

	1
	-400
	-900
	-300
	-900
	0
	-900

	2
	200
	-700
	350
	-550
	200
	-700

	3
	250
	-450
	300
	-250
	200
	-500

	4
	300
	-150
	250
	0
	200
	-300

	5
	350
	200
	200
	200
	200
	-100

	6
	400
	600
	150
	350
	200
	100


The total cash flow of A, B and C are breaking even in year 5, 4 and 6, respectively. Thus the payback periods for A, B, and C are 5, 4 and 6, respectively with end of year cash flow convention. 
With gradual cash flow convention, the pay back periods are:

A:  4+150/350 = 4.43 years
B: 4 years
C: 5+100/200 = 5.5 years
As shorter the payback period, lower is the risk of investment, thus alternative B is the best according to the pay back period analysis.
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	Year
	Costs
	Benefits
	Cash flow
	Total up to the year

	0
	1400
	
	-1400
	-1400

	1
	500
	
	-500
	-1900

	2
	300
	400
	100
	-1800

	3
	
	300
	300
	-1500

	4
	
	300
	300
	-1200

	5
	
	300
	300
	-900

	6
	
	300
	300
	-600

	7
	
	300
	300
	-300

	8
	
	300
	300
	0

	9
	
	300
	300
	300

	10
	
	300
	300
	600


Pay back period for this project is 8 years.

