Question 2		Summary of capital appraisal techniques – Solution





i. DISCOUNTED PAYBACK AND NET PRESENT VALUE OF PROJECT A

	
Year
	
Net cash flow
€m

	Discount
Factor 10%		NPV
                               €m
	Discount
Factor	25%	       NPV
                            €m

	0
	(110)
	1.000		          (110)
	1000		      (110)

	1
	55
	.909		          50.00
	.800		      44.00

	2
	65
	.826		          53.69
	.640		      41.60

	3
	30
	.753		          22.59
	.512		      15.36

	4
	10
	.683)		            6.83
	.409		        4.09

	4
	10
	.683)		            6.83
	.409		        4.09

	
	
			          29.94
			      (0.86)



ii. NPV at 10% discount factor = £29.94m
i. Discounted payback period = 2 years + 6.31/22.59
Discounted payback period = 2.28 years


iii. INTERNAL RATE OF RETURN FOR PROJECT A

(29.94)			(0.86)
					

	 10%			  25%

15% change in factor D.  Factor results in a €30.8 / 15 = 2.053

Therefore, 29.94 / 2.053 = 14.58%

∴	IRR = 10% + 14.58% = 24.58% OR 25% 



Question 2		Summary of capital appraisal techniques


NET PRESENT VALUE - PROJECT B

	Year
	Net
Cash Flow
€
	Discount
Factor 10%	NPV
                    €
	Discount
Factor 25%	NPV
                     €

	0
	(100)
	1.000		(100)
	1000		(100)

	1
	30
	.909		27.27
	.800		24.00

	2
	35
	.826		28.91
	.640		22.40

	3
	50
	.753		37.65
	.512		25.60

	4
	30
	.683)		20.49
	.409		12.27

	4
	10
	.683)		6.83
	.409		4.09

	
	
			21.15
		          (11.64)





ii. N.P.V at 10% discount factor = €21.15m
i. Discounted payback at 10% = 3 years + 6.17/20.49
     = 3.30 years



iii. INTERNAL RATE OF RETURN FOR PROJECT  B

21.15			(11.64)


10%			    25%

15% change in D.  Factor results in a €32.79m change in NPV.

1% change in D.  Factor results in a 32.79 / 15 = 2.186

So, 21.15 / 2.186 = 9.67%

So IRR = 10% + 9.67% = 19.67% OR 20%
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SUMARY OF RESULTS

	
	PROJECTS

	
	A

	B

	i. Discounted payback

	2.28 years
	3.30 years

	ii. NPV @ 10%
	€29.94m
	€21.15m


	iii. IRR
	25%
	20%



Project A has the highest Internal Rate of Return and NPV, together with the shortest discounted payback period.  Choose project A



(c)	Optimal investment policy.

	Project
	Investment 
Cost 
€m

	NPV

€m
	Profitability
Index
	Cost-Benefit
Ratio
	Ranking

	A
	110
	29.94
	1.2722
	0.2722
	1

	
B
	
100
	
21.15
	
1.2115
	
0.2115
	
2



Note: P.I. for A = (110 + 29.94) / 110 = 1.2722
	   C.B.R. for A = 29.94 / 110 = 0.2722


Resultant NPV for optimal investment policy.


	Project
	Cost
€
	NPV


	

	A
	110
	29.94

	

	B
	40
	8.46
	(see notes below)

	MAX. FIN
	150*
	38.40 
	



Notes:

(i). Proportion of Project B to be undertaken = 40/100 = 40%

(ii). Total NPV generated by undertaking 40% of Project A

= 0.40 x €21.15m = €8.46m
