Topic M02: Capital Investment Appraisal
                  Answers to Student Worksheet P.11

BAFS Elective Part – Business Management Module – Financial Management 
Topic M02: Capital Investment Appraisal
Activity 1
Given the following information:

Initial outlay 
: $2,500,000 + $200,000 = $2,700,000

Future cash flow : $3,100,000 

Required rate of return : 8% p.a.

Net present value:
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 =  $170,370.37

Since the NPV is a positive value, we can accept the property investment.

Activity 2

	Year 0
	Year 1
	Year 2
	Year 3

	-$40,000
	$16,000
	$16,000
	$16,000


Since the IRR (9.701 %) is greater than the required rate of return (8%), Annie would accept the project.

Case 1
Task (1)

Net present value:
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      = - $200,000 +$139,282.49

      = - $60,717.51
Since the NPV is a negative value, Raymond should reject the project.

Task (2)

Internal rate of return:

· Since the IRR of this project is 7.117%,
the required rate of return is 10%, which is greater than the IRR (7.117%) of this project. Therefore, Raymond should reject the project.
Task (3)

Accounting rate of return:

Since the accounting rate of return (i.e. 49.3%) which is less than the target accounting rate of return (i.e. 70%). 

Hence, the project should be rejected.

Task (4)

Payback period:
The accumulated net profits for the three years is $139,282.49 which is smaller than the initial outlay.  The payback period, the expected number of years required to recover the original investment, is more than 3 years.
Hence, the project should be rejected.

Task (5)

From the results of four capital investment methods, 

· NPV = -$15,328.16 (negative value, rejected)

· IRR = 7.117% ( < required rate of return 10%, rejected)

· ARR = 49.3% ( < 70%, rejected) 
· Payback period ( > 3 years, rejected)

We now conclude that the investment should be rejected by Raymond. 

Case 2

By NPV method:
     NPV = -$120,000 + $46,000/(1+12%)1 + $60,000/(1+12%)2 + $60,000/(1+12%)3     
          = -$120,000 + $131,609.81                             


  = $11,609.81                                          
The NPV value is positive, the project should be accepted.
By IRR method:

The IRR of the project is 18.328%. 

As the IRR (i.e. 18.328%) is greater than the required rate of return (i.e. 12%), the project should be accepted. 

By ARR method:

Since the ARR is 63.23% which is greater than the target accounting rate of return 40%. Therefore the project should be accepted.
By Payback period Method:

Payback period = 2 years + ($120,000 - $106,000)/$60,000

              = 2 years + 0.23 year

              = 2.23 years
Since the Payback period (i.e. 2.23 years) < target Payback period 
(i.e. 3 years), the project should be accepted.
Conclusion:

As NPV > 0, IRR > required rate of return and ARR > target accounting rate of return, the payback period is less than the target payback period, the project should be accepted by Vincent and the van replaced. 

Based on the results achieved by using the 4 investment appraisal methods, it is concluded that Vincent should replace the van.

Case 3

Task (1)

By NPV method:

For project M:

NPVM   = -$300 + $60/(1+10%)1 + $200/(1+10%)2 + $200/(1+10%)3
NPVM 
= -$300 + $370.09 
= $70.09
For project N:
NPVN     = -$500 + $300/(1+10%)1 + $280/(1+10%)2 + $50/(1+10%)3
NPVN 
= -$500 + $523.68 
= $23.68
Task (2)

By IRR method:

Internal rate of return of Project M:  13.593%.
Internal rate of return of Project N:  12.276%.
IRRM    >  IRRN 
Task (3)

By ARR method:

Accounting rate of return of Project M:  64%

Accounting rate of return of Project N:  50%

ARRM    >  ARRN 
Task (4)

By Payback period method:

Payback period of Project M 
= 2 years + ($300 - $260)/$200

= 2 years + 0.2 year

= 2.2 years

Payback period of Project N 
= 1 year + ($500 - $300)/$280

= 1 year +0.7171 year

= 1.71 year

Task (5):

	Project
	NPV
	IRR
	ARR
	Payback period

	M
	$70.09
	13.593%
	64%
	2.2 years

	N
	$23.68
	12.276%
	50%
	1.71 years


The results of four different capital investment appraisal methods are as follows: 


NPVM > NPVN > > $0


IRRM > IRRN  > 10% (required rate of return)


ARRM > ARRN > or equal to 50% (target accounting rate of return)
Payback period M > Payback period N  (N will be better)
According to Task 1-3, we can conclude that project M will be preferred. 
However, according to Task 4, project N will be preferred.
Activity 3

Task (1)

By NPV method:

For project X:

NPVX   = -$4,000 + $1,000/(1+10%)1 + $1,900/(1+10%)2 + $2,500/(1+10%)3
NPVX 
= -$4,000 + $4,357.63 
= $357.63
For project Y:
NPVY     = -$2,000 + $1,400/(1+10%)1 + $1,000/(1+10%)2 + $950/(1+10%)3
NPVY 
= -$2,000 + $2170.54 
= $170.54

Task (2)

By IRR method:

Internal rate of return of Project X:  15%.
Internal rate of return of Project Y:  13%.
IRRX    >  IRRY 
Task (3)

By ARR method:

Accounting rate of return of Project X:  54%

Accounting rate of return of Project Y:  45%

ARRX    >  ARRY 
Task (4)

By Payback period method:

Payback period of Project X 

= 2 years + ($4,000 - $2,900)/$2,500

= 2 years + 0.44 year

= 2.44 years

Payback period of Project Y 
= 1 year + ($2,000 - $1,400)/$1,000
= 1 year +0.6 year

= 1.6 year

Task (5):

	Project
	NPV
	IRR
	ARR
	Payback period

	X
	$357.63
	15%
	54%
	2.44 years

	Y
	$170.54
	13%
	45%
	1.6 years


The results of four different capital investment appraisal methods are as follows: 


NPVX > NPVY > > $0


IRRX > IRRY  > 10% (required rate of return)


ARRX > ARRY > or equal to 40% (target accounting rate of return)
Payback period X > Payback period Y  (Y will be better)
According to Task 1-3, we can conclude that project X will be preferred. 
However, according to Task 4, project Y will be preferred.
Activity 4
	NPV Method:

Usefulness:

· can indicate the absolute worth of the project as time value of money is considered
· all cash flows are considered
· useful when comparing investment projects of same sizes

	NPV Method:

Limitations:

· difficult to ascertain the cost of capital (required rate of return)

· ignoring the size of different projects (both Project X and Project Y: NPV > 0, both are acceptable) 

· difficult to compare projects of different risk level (Project X and Project Y may have different risk levels, the payback period of Project X is longer which may be riskier than Project Y)

	IRR Method:

Usefulness:

· time value of money is considered
· all cash flows are considered

· easy to understand as the rate of return is expressed as a percentage

	IRR Method:

Limitations:

· difficult to calculate (complicated calculation is required)

· cannot indicate the absolute worth of the project (as compared with NPV)

· may give conflicting results when compared to NPV method for mutually-exclusive projects (both Project X and Project Y: IRR > RRR 10%, both are acceptable)

	ARR Method:

Usefulness:

· simple to calculate
· easy to understand

	ARR Method:

Limitations:

· ignoring time value of money

· ignoring cash flows of the projects

· profits could be manipulated


	Payback Period Method:

Usefulness:

· simple to calculate 
· easy to understand

	Payback Period Method:

Limitations:

· ignoring time value of money

· ignoring cash flows after the payback period (Project Y)

· cannot indicate the absolute worth of the project


� EMBED Equation.3  ���









BAFS Learning and Teaching Example
Updated in 2023

[image: image3.wmf]%)

8

1

(

000

,

100

,

3

$

000

,

700

,

2

$

+

+

-

=

NPV

_1297837864.unknown

