Tutorial #8 - CHAPTER 11

Capital Budgeting

11-A2
(20-30 min.)  This is a straightforward exercise.

1.
The model indicates that the computers should be acquired because the net present value is positive.



Sketch of Cash Flows


14%
Total
(in thousands)


Discount
PV
0        1         2        3


Factor
@ 14%
   ––––––––––––––––

Cash effects of operations,

   $150,000
2.3216
$348,240

150
150
150

Investment

 (330,000)
(330)

Net present value

$  18,240
11-31
(20-25 min.)  This basic exercise develops comfort with the tables and the NPV method.

Number of years
     8     
    18     
    20     
    28    


Amount of annual cash inflow
$10,000
$13,749b
$  9,000
$  7,000

Required initial investment 
$40,776a
$80,000
$65,000
$29,099

Minimum desired rate of return
14%
20%
12%c
25%

Net present value
$  5,613
($13,835)
$2,225
($ 1,153)d
a(4.6389 x $10,000) - $5,613 = $46,389 - $5,613 = $40,776

b(4.8122 x CF) - $80,000 = ($13,835); CF = ($80,000 - $13,835) ( 4.8122 = $13,749

c(F x $9,000) - $65,000 = 2,225; F = $67,225 ( $9,000 = 7.4694

On the 20 year row, the factor 7.4694 is a 12% rate

dPV Factor for 25% on 28-year row is 3.9923

 $7,000 x 3.9923
= $27,946



NPV
= $27,946 - $29,099 = $(1,153)

11-44
(30-35 min.)

1.

Annual Operating Cash Flows

 Cannon
 Kodak
Difference
Salaries
$49,920(a)
$41,600(b)
$  8,320

Overtime
1,728(c)
 --   
1,728

Repairs and  maintenance
1,800
1,050
750

Toner, supplies, etc.
    3,600
    3,300
       300
Total annual cash outflows
$57,048
$45,950
$11,098
(a)
($ 8 x 40 hrs.) x 52 weeks x 3 employees = $320 x 52 x 3 = $49,920

(b)
($10 x 40 hrs.) x 52 weeks x 2 employees = $400 x 52 x 2 = $41,600

(c)
($12 x 4 hrs.) x 12 months x 3 machines  = $ 48 x 12 x 3 = $ 1,728

Initial Cash Flows 


 Cannon 
 Kodak 
Difference
Purchase of Kodak machines
$     --
$49,000
$49,000

Sale of Cannon machines
--
-3,000
-3,000

Training and remodeling
       --
    4,000
    4,000
Total
$     --
$50,000
$50,000
PV
Present


of $1.00
Value of


Discounted
Cash Flows

Annual Cash Flows


  at 12%  
   0   
   1   
   2   
   3   
   4   
   5   


Total Project Approach:

Kodak:

Initial cash outflow
1.0000
$(  50,000)

Operating cash flows
3.6048 
  (165,641)
(45,950)
(45,950)
(45,950)
(45,950)
(45,950)

Total

$(215,641)

Cannon:

Operating cash flows
3.6048
$(205,647)
(57,048)
(57,048)
(57,048)
(57,048)
(57,048)

Difference in favor of

  retaining Cannon

$(    9,994)

Incremental Approach

Initial investment
1.0000
$(50,000)

Annual operating 

  cash savings
3.6048
   40,006
11,098
11,098
11,098
11,098
11,098

Net present value

  of purchase

$(  9,994)

2.
The Cannon machines should not be replaced by the Kodak equipment.


Net savings
= (Present value of expenditures to retain Cannon machines) less (Present value of expenditures to convert to Kodak machines)



= $205,647 - $215,641 = $(9,994)

3.
a.
How flexible is the new machinery?  Will it be useful only for the presently intended functions, or can it be easily adapted for other tasks that may arise over the next 5 years?

b. What psychological effects will it have on various interested       parties?

11-A5
(5-10 min.)


Many students forget to add the cash proceeds to the tax effect.  Answers are in dollars.


(a)
Cash proceeds
60,000
30,000



Book value
50,000
50,000


Gain (loss)
10,000
(20,000)

Effect on income taxes at 30%:


(b)
Tax saving (inflow effect)

  6,000

(c)
Tax paid (outflow effect)
(3,000)

Total after-tax effect on cash


(a) plus (b)

36,000

(a) minus (c)                                57,000
11-36
(5-10 min.)  In thousands of dollars.


(S)
Sales
540

(E)
Expenses excluding depreciation
350


(D)
Depreciation
100


Total expenses
450


Income before income taxes
90


(T)
Income taxes at 40%
  36

(I)
Net income
  54


Cash effects of operations:


(S - E)
Cash inflow from operations, 540 - 350 =
190



Income tax outflow at 40%
  76


After-tax inflow from operations
114



Effect of depreciation:


(D)
Depreciation, $100



Income tax savings at 40%
  40


Total after-tax effect on cash
154
Total after-tax effect on cash is

  either S - E - T = 540 - 350 - 36 = 154  or  I + D = 54 + 100 = 154

11-A3
(20-30 min.)  This is a straightforward exercise.

1.
The model indicates that the computers should not be acquired.



Sketch of Cash Flows


12%
Total
(in thousands)


Discount
PV
0          1         2         3


Factor
@ 12%
   ––––––––––––––––

Cash effects of operations,

   $150,000(1-.40)
2.4018
$216,162

90
90
90

Cash effect of depreciation, 

savings of income taxes:

   $110,000 x .40 = $44,000
2.4018
  105,679

44
44
44

Total after-tax effect on cash

321,841

Investment

 (330,000)
(330)

Net present value

$   (8,159)

2.
The computers should be acquired.  The net present value rises, and now it is positive:


After-tax impact of disposal on cash: .60($45,000 - 0) =
$27,000

   PV is $27,000 x .7118 =
$19,219


Net present value as above
   (8,159)


New net present value
$11,060
3.
This requirement demonstrates that the choice of a discount rate often is critical to a decision.


Applying 8% discount factor:


   $150,000(1 - .40) x 2.5771 =
$231,939


   $110,000 x .40 x 2.5771 =
  113,392


$345,331


Investment
 (330,000)


NPV is positive, so acquire.
$  15,331
11-21
The basic flaw in the payback method is that it does not compare the total profitability of alternative projects, but only the quickest rate of recoupment of the initial investment.

11-43
(15 min.)

1.
$16,000 ÷ $4,000 = 4 years

2.
$4,000 x 5.7466 = $22,986.  The company should buy because the net present value is a positive $22,986 - $16,000 = $6,986.

11-45
(40 min.)


At 10% for 7 Years

PV
Present
Sketch of Cash Flows (in thousands)
Total project Analysis
Factor
Value 
 0  
 1 
 2 
 3 
 4 
 5 
 6 
 7
Replace (A)
Recurring cash 

  maintenance cost
4.8684
$  (4,868)

(1.0)
(1.0)
(1.0)
(1.0)
(1.0)
(1.0)
(1.0)

Recurring cash operating

   cost savings*
4.8684
73,026
        
15.0
15.0
15.0
15.0
15.0
15.0
15.0

Disposal value of

  old machine
1.0000
4,000
4.0

Initial investment
1.0000
(72,000)
(72.0)

Overhaul, end of 4th yr.
0.6830
(4,781)

     


(7.0)

Disposal value of

  new machine
0.5132
     2,566







5.0

Present value of net

  cash outflows

$ (2,057)

Keep (B)
Recurring cash 

  maintenance cost
4.8684
$  (5,842)

(1.2)
(1.2)
(1.2)
(1.2)
(1.2)
(1.2)
(1.2)

Overhaul at end of 6th yr.

  (Machine 5 yrs. old)
0.9091
    (5,455)

(6.0)

Present value of net

  cash outflows

$(11,297)

Difference in favor of

  replacement

$    9,240
 *
Some students will challenge this item as not being a "real" saving, because the laborer will merely be transferred to other work.  However, this solution assumes that the laborer will engage in some productive work somewhere in the organization; therefore, the railroad will indeed be able to avoid hiring other people for such productive work and will save the overall organization $15,000, one-half of the laborer's annual compensation.


At 10% for 7 Years

PV
Present
Sketch of Cash Flows (in thousands)
Differential Analysis
Factor
Value 
 0  
 1 
 2 
 3 
 4 
 5 
 6 
 7
Replace (A)
Recurring cash 

  maintenance savings
4.8684
$      974

.2
 .2
.2
.2
.2
.2
.2

Disposal value of

  old machine
1.0000
4,000
4.0

Initial investment
1.0000
(72,000)
(72.0)

Overhaul, end of 4th yr.
0.6830
(4,781)




(7.0)

Disposal value of 

  new machine
0.5132
      2,566







5.0

Recurring cash operating

   savings
4.8684
73,026

15.0
15.0
15.0
15.0
15.0
15.0
15.0

Overhaul avoided at

  end of 6th year
0.9091
     5,455

6.0

Net present value of

  replacement

$   9,240
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