CHAPTER 2 - Solutions

Introduction to Cost Behavior and Cost-Volume Relationships
2-1
This is a good characterization of cost behavior.  Identifying cost drivers will identify activities that affect costs, and the relationship between a cost driver and costs specifies how the cost driver influences costs.

2-28
(5-10 min.)

1.
Contribution margin = $900,000 - $500,000
= $400,000


Net income 
        = $400,000 - $350,000
= $  50,000

2.
Variable expenses   = $800,000 - $350,000
= $450,000


Fixed expenses        = $350,000 - $  80,000
= $270,000

3.
Sales 
= $600,000 + $340,000
= $940,000


Net income 
= $340,000  - $250,000
= $  90,000

2-29
(10-20 min.)

1.
d
=  c(a - b)


$720,000
=  120,000($25 - b)


b
=  $19


f
=  d - e



=  $720,000 - $640,000 = $80,000

2.
d
=  c(a - b)



=  100,000($10 - $6) = $400,000


f
=  d - e



=  $400,000 - $320,000 = $80,000

3.
c
=  d ÷ (a - b)



=  $100,000 ÷ $5 = 20,000 units


e
=  d - f



=  $100,000 - $15,000 = $85,000

4.
d
=  c(a - b)



=  70,000($30 - $20)



=  $700,000


e
=  d - f



=  $700,000 - $12,000 = $688,000

5.
d
=  c(a - b)


$160,000
=  80,000(a - $9)


a
=  $11


f
=  d - e



=  $160,000 - $110,000 = $50,000

2-33
(15 min.)

1.

100% Full
50% Full
Room revenue @ $50
$7,300,000 a
$3,650,000 b
Variable costs @ $10
  1,460,000
    730,000
Contribution margin
5,840,000
2,920,000

Fixed costs
  3,200,000
  3,200,000
Net income (loss)
$2,640,000
$  (280,000)


a
400 x 365 = 146,000 rooms per year  



146,000 x $50 = $7,300,000


b
50% of $7,300,000 = $3,650,000

2.
Let N
=  number of rooms


$50N -$10N - $3,200,000 
=  0


N
=  $3,200,000 ÷ $40 =  80,000 rooms


Percentage occupancy
=  80,000 ÷ 146,000 =  54.8%

2-42
(20-30 min.)


Many shortcuts are available, but this solution uses the equation technique.

1.
Let N =
meals sold


Sales -
Variable expenses - Fixed expenses = Profit before taxes


$18N -
$9.60N - $21,000 = $8,400


N =
$29,400 ÷ $8.40


N =
3,500 meals

2.
$18N -
$9.60N - $21,000 = $0


N =
$21,000 ÷ $8.40


N =
2,500 meals

3.
$22N -
$11.50N - $29,925 = $8,400


N =
$37,800 ÷ $10.50


N =
3,650 meals

4.
Profit =  $22(3,150) - $11.50(3,150) - $29,925


Profit =  $3,150

5.
Profit = $22(3,450) -$11.50(3,450) - ($29,925 + $2,000)


Profit = $36,225 - $31,925 


Profit = $4,300, an increase of $1,150.


A shortcut, incremental approach follows:


Increase in contribution margin, 300 x $10.50 =
$3,150


Increase in fixed costs
  2,000

Increase in profit
$1,150
2-44
(25-30 min.)  


This problem raises more issues than are apparent at first glance.  For instance, unless Andre is very wealthy and generous, he probably would not regard the five barbers as fixed costs over the entire possible range of volume.  In short, if business declines precipitously, barbers would be discharged or laid off.  Note how the later requirements demonstrate the effects of various mixes of variable and fixed costs on risks.

1.
Selling price
-
Unit variable costs
=
Contribution margin


$12
-
0
=
$12

2.
Fixed expenses (annual)



Barbers' salaries (5 x $9.90 x 40 x 50)
$  99,000



Rent and other fixed expenses (12 x $1,750)
    21,000



$120,000
B.E. Point = 

  =    
[image: image1.wmf]$12

$120,000

= 10,000 haircuts

3.
Two valid approaches:


(a)
Revenue (20,000 x $12)
$240,000



Fixed expenses
  120,000


Operating income
$120,000

(b)
Haircuts in excess of break-even point:


20,000 - 10,000 =
10,000 haircuts


10,000 haircuts @ $12 =
$120,000

4.
Even though fixed costs decline, the break-even point rises:



Contribution margin per haircut = $12 - $6 = $6



Fixed costs = (5 x $4 x 40 x 50) 




+ (12 x $1,750) = $61,000



Break-even point =  
[image: image2.wmf]$6

$61,000

 = 10,167 haircuts

5.
Contribution margin = $12.00 - $7.00  =  $5.00


Fixed costs = $21,000 given


Break-even point =  
[image: image3.wmf]$5

$21,000

 =  4,200 haircuts

6.
Revenue (20,000 x $12.00)
$240,000


Variable expenses @ $7.00
  140,000

Contribution margin

$100,000


Fixed expenses

    21,000

Operating income

$  79,000

Thus, if volume is 20,000 haircuts, the new arrangement would increase the barbers' compensation from $99,000 to $140,000 and decrease operating income from $120,000 to $79,000.  Note the risk-sharing here of the sales commission plan.  Generally, the lower the fixed costs, the lower the risks, but the lower the rewards.  If the 

volume declines markedly, Andre would still have an operating income as long as the total volume exceeds 4,200 haircuts.  However, if volume soars to 20,000, Andre’s operating income would be less than that of the hourly wage plan.  

7.
Let X = rate of commission


20,000($12) - $120,000 =
20,000($12) - 20,000($12)X - $21,000


$240,000 - $120,000 =
$240,000 - $240,000X - $21,000


$240,000X =
$120,000 - $21,000


$240,000X =
$99,000


X =
 
[image: image4.wmf]$240,000

$99,000

 = 41.25%, 



or 41.25% x $12 = $4.95 per haircut


Proof:



Contribution margin:  $12.00 - $4.95 = $7.05



Operating income:  (20,000 x $7.05) - $21,000 = $120,000

2-54
(25 min.)

1.
Break-even
= $950 million ÷ ($70 million - $45 million)




= $950 million ÷ $25 million = 38 airplanes


Sales = $70 million x 38 = $2.660 billion

2.
There are two efficient ways to compute the profit:


a)
(42 - 38) x $25 million = $100 million


b)
(42 x $25 million) - $950 million = $100 million

3.
Operating profit
= [42 x ($70 million - $43 million)] - $1,034 million



= (42 x $27 million) - $1,034 million = $100 million


Break-even
= $1,034 million ÷ ($70 million - $43 million) 



= $1,034 million ÷ $27 million = 38.3 airplanes


Although the change in cost structure does not change the operating profit at the projected level of sales, the break-even point increases from 38 to 38.3 airplanes.  The additional fixed costs add to the risk of not breaking even.  However, it also adds to the potential rewards if sales exceed the projected level of 42 airplanes.

4.  
Break-even
= $950 million ÷ [$70 million - (1.1 x $45 million)]



= $950 million ÷ $20.5 million 



= 46.3 airplanes


Notice the substantial increase in the break-even point with a 10% increase in variable costs.  Boeing might want an escalation clause in its contracts so that the price charged for airplanes increases with cost increases.  They might want to enter into long-term contracts with suppliers to limit the possibilities for cost increases.  Finally, they might want to undertake changes in their production process to limit cost increases.

2-55
(20-25 min.)

1.
Net income (loss)
= 250,000($3) + 125,000($4) - $1,320,000




= $750,000 + $500,000 - $1,320,000




= ($70,000)

2.

Let V
= number of units of veal to break even (V)



2V
= number of units of chicken to break even (C)


Total contribution margin - fixed expenses = zero net income


$4V + $3(2V) - $1,320,000
= 0


$10V
= $1,320,000


V
= 132,000


2V
= 264,000 = C


The break-even point is 132,000 units of veal plus 264,000 units of chicken, a grand total of 396,000 units.

3.
If veal, break-even would be $1,320,000 ÷ $4 = 330,000 units.


If chicken, break-even would be $1,320,000 ÷ $3 = 440,000 units.


Note that as the mixes change from 1 veal to 2 chicken, to 0 chicken to 1 veal, and to 1 chicken to 0 veal, the break-even point changes from 396,000 to 330,000 to 440,000.

4.
Net income (loss)
= 297,000($3) + 99,000($4) - $1,320,000




= $891,000 + $396,000 - $1,320,000




= ($33,000)


Let V
= number of units of veal to break even (V)


3V
= number of units of chicken to break even (C)


Total contribution margin - fixed expenses = zero net income


$4V + $3(3V) - $1,320,000
= 0


$13V
= $1,320,000


V
= 101,538


3V
= 304,615 = C


The major lesson of this problem is that changes in sales mix change break-even points and net incomes.  The break-even point is 101,538 units of veal plus 304,615 units of chicken, a total of 406,153 units.  Thus, the unfavorable change in mix results in a net loss of $33,000 at the old total break-even level of 396,000 units.  In short, the break-even level is higher because the sales mix is less profitable when chicken represents a higher proportion of sales.  In this example, the budgeted and actual total sales in number of units were identical, but the proportion of product having the higher contribution margin declined.
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