Chapter 19
Cost-Volume-Profit Analysis


Short Exercises
(5-10 min.)  S 19 -1
Req. 1
	__V__
	1.  Units of production depreciation on routers used to cut wood enclosures

	
	

	    V    
	2.
Wood for speaker enclosures

	
	

	    F    
	3.
Patents on crossover relays

	
	

	    M    
	4.
Total compensation to salesperson, who receives a salary plus a commission based on meeting sales goals.

	
	

	    V    
	5.
Crossover relays

	
	

	    F    
	6.
Straight line depreciation on manufacturing plant

	
	

	    V    
	7.
Grill cloth


	    M__  
	8.  Cell phone costs of salesperson (plan includes 1,200 minutes; overseas calls are charged at an average of $0.15 per minute.


	__V__
	9.  Glue


	__F__
	10.  Quality inspector’s salary


(5-10 min.)  S 19-2
Req. 1
	    F    
	1.
Building rent

	
	

	    F    
	2.
Toys

	
	

	    M    
	3.
Salary of office manager, who also receives a bonus based on number of students enrolled

	
	

	    V    
	4.
Afternoon snacks

	
	

	    M    
	5.
Lawn service contract at $200 a month; any extra work needed is billed at an hourly rate based on the time needed to complete the job

	
	

	    F    
	6.
Holly’s salary

	
	

	    V    
	7.
Wages of afterschool employees

	
	

	  V__
	8.
Drawing paper for student art work


	   F__
	9.  Straight line depreciation of tables, chairs, and playground equipment


	   M__
	10.  Fee paid to security company for monthly service (contract includes up to four responses in a month; responses over four in a month incur an additional fee per response)


(5-10 min.)  S 19-3
Req. 1
a.
Variable cost per machine hour:  $0.40
      ($2,800 - $2,600) / (1,400 – 900 hours) = $0.40
b. Total fixed cost:  $2,240
      $2,800 – (1,400 hours x $0.40) = $2,240 
Req. 2
Total utility cost: 
  (Variable cost per unit x number of units) + Total fixed cost
= ($0.40/ machine hour x     1,200 hours) +    $2,240 
Req. 3
Total utility cost: ($0.40 x 1,200) + $2,240 = $2,720
Req. 4    
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(5-10 min.)  S 19-4
Req. 1  
	Sales revenue
	−
	Variable costs
	−
	Fixed
	=
	Operating

	
	
	
	
	costs
	
	income

	
	
	
	
	
	
	

	 Sale price    Units

   per unit   ×  sold
	−
	 Variable cost     Units
	−
	Fixed
	=
	Operating

	
	
	      per unit     ×   sold
	
	costs
	
	income

	
	
	
	
	
	
	

	($50 × Units sold)
	−
	($10 × Units sold)
	−
	$240,000
	=
	$0

	
	($50 − $10) × Units sold
	−
	$240,000
	=
	$0

	
	
	                              $40
	×
	Units sold
	=
	$240,000

	
	
	
	
	Units sold
	=
	$240,000 ÷ $40

	
	
	
	
	Units sold
	=
	6,000 tickets


Proof:
	Sales revenue
	($50 x 6,000)…………
	$300,000

	Variable costs
	($10 x 6,000)…………
	    60,000

	Contribution margin
	…………………………
	$240,000

	Fixed costs
	…………………………
	  240,000

	Operating income
	…………………………
	           $0


 (5 min.)  S 19-5
Req. 1
Contribution margin ratio:
	Contribution margin per person
	=
	($50-$10)

	Sale price per person
	
	$50

	
	=
	0.80


Req. 2
	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	=
	$240,000 + $0
	

	
	
	0.80
	







              =       $300,000

















 (10-15 min.)  S 19-6
Req. 1
	 
	       A
	       B
	     C

	Number of units
	1,300
	3,600
	7,500

	Sale price per unit
	$100
	$40
	$125

	Variable costs per unit
	40
	10
	100

	Total fixed costs
	$72,000
	$60,000
	$40,000

	Target operating income
	$180,000
	$75,000
	$100,000

	Calculate:
	
	
	

	Contribution margin per unit
	$60
	$30
	$25

	Contribution margin ratio
	0.60
	0.75
	0.20

	Breakeven point in units
	1,200
	2,000
	1,600

	Breakeven point in sales dollars
	$120,000
	$80,000
	$200,000

	Units to achieve target operating income
	4,200
	4,500
	5,600


            (10 min.)  S 19-7
Req. 1

	Sales revenue
	−
	Variable costs
	−
	Fixed
	=
	Operating

	
	
	
	
	Costs
	
	income

	
	
	
	
	
	
	

	 Sale price    Units

   per unit   ×  sold
	−
	 Variable cost     Units
	−
	Fixed
	=
	Operating

	
	
	      per unit     ×   sold
	
	Costs
	
	income

	
	
	
	
	
	
	

	($40 × Units sold)
	−
	($10 × Units sold)
	−
	$240,000
	=
	$0

	
	($40 − $10) × Units sold
	−
	$240,000
	=
	$0

	
	
	                              $30
	×
	Units sold
	=
	$240,000

	
	
	
	
	Units sold
	=
	$240,000 ÷ $30

	
	
	
	
	Units sold
	=
	8,000 tickets


	Contribution
	=
	Contribution margin per unit

	margin ratio
	
	Sale price per unit

	
	=
	($40 − $10)
	

	
	
	$40
	

	
	=
	0.75


	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$240,000 + $0
	

	
	
	0.75
	

	
	
	

	
	=
	$320,000 


* Reducing the sale price increases the breakeven point.
(Continued)  S 19-7
Req. 2
	Sales revenue
	−
	Variable costs
	−
	Fixed
	=
	Operating

	
	
	
	
	costs
	
	Income

	
	
	
	
	
	
	

	 Sale price    Units

   per unit   ×  sold
	−
	 Variable cost     Units
	−
	Fixed
	=
	Operating

	
	
	      per unit     ×   sold
	
	costs
	
	Income

	
	
	
	
	
	
	

	($50 × Units sold)
	−
	($20 × Units sold)
	−
	$240,000
	=
	$0

	
	($50 − $20) × Units sold
	−
	$240,000
	=
	$0

	
	
	$30
	×
	Units sold
	=
	$240,000

	
	
	
	
	Units sold
	=
	$240,000 ÷ $30

	
	
	
	
	Units sold
	=
	8,000 tickets


Alternatively,
	Contribution
	=
	Contribution margin per unit

	margin ratio
	
	Sale price per unit

	
	
	

	
	=
	($50 − $20)
	

	
	
	$50
	

	
	
	

	
	=
	0.60


	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$240,000 + $0
	

	
	
	0.60
	

	
	
	

	
	=
	$400,000



 (5-10 min.)  S 19-8
Req. 1

	Sales revenue
	−
	Variable costs
	−
	Fixed
	=
	Operating

	
	
	
	
	costs
	
	income

	
	
	
	
	
	
	

	 Sale price    Units

   per unit   ×  sold
	−
	 Variable cost     Units
	−
	Fixed
	=
	Operating

	
	
	      per unit    ×    sold
	
	expenses
	
	income

	
	
	
	
	
	
	

	($50 × Units sold)
	−
	($10 x Units sold)
	−
	$170,000
	=
	$0

	
	($50 − $10) × Units sold
	−
	$170,000
	=
	$0

	
	
	$40
	×
	Units sold
	=
	$170,000

	
	
	
	
	Units sold
	=
	$170,000 ÷ $40

	
	
	
	
	Units sold
	=
	4,250 tickets


	Contribution
	=
	Contribution margin per unit

	margin ratio
	
	Sale price per unit

	
	
	

	
	=
	$50 − $10
	

	
	
	$50
	

	
	
	

	
	=
	0.80


	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$170,000 + $0
	

	
	
	0.80
	

	
	
	

	
	=
	$212,500  


                                                             (5-10 min.)  S 19-9
Req. 1
	a.
	Margin of safety
	=
	Expected sales
	−
	Breakeven sales

	
	in units
	
	in units
	
	in units

	
	
	
	
	
	

	
	
	=
	6,200 – 6,000* (Breakeven sales in units from S19-4)

	
	
	
	

	
	
	=
	200 tickets


	b.
	Margin of safety
	=
	Margin of safety
	×
	Sales price

	
	in dollars
	
	in units
	
	per unit

	
	
	
	
	
	

	
	
	=
	200 tickets × $50

	
	
	
	

	
	
	=
	$10,000


(5-10 min.)  S 19-10
Req. 1
	
	Tickets
	

	
	Individual
	Family
	

	Sale price per unit
	$ 30
	$ 90
	

	Variable costs per unit
	15
	60
	

	Contribution margin per unit
	$ 15
	$ 30
	

	Sales mix in units
	x      2
	 x     4
	6

	Contribution margin(CM)
	$ 30
	$ 120
	$    150

	Weighted-average CM per unit ($150 ÷ 6)……………
	$ 25.00


Req. 2
The breakeven point in units is 3,000 tickets. ($75,000/$25)
Req. 3

The number of individual tickets the company must sell to break even is 1,000. (3,000 tickets x 2/6)
The number of family tickets the company must sell to break even is 2,000. (3,000 tickets x 4/6)
(5-10 min.)  S 19-11
Req. 1

	
	Tickets
	

	
	Individual
	Family
	

	Sale price per unit
	$ 30
	$ 90
	

	Variable costs per unit
	15
	60
	

	Contribution margin per unit
	$ 15
	$ 30
	

	Sales mix in units
	x      2
	 x     3
	5

	Contribution margin (CM)
	$ 30
	$ 90
	$    120

	Weighted-average CM per unit ($120 ÷ 5)……………
	$ 24.00


The weighted-average contribution margin per ticket is $24.00.
Req. 2

Wet Weekend must sell 3,125 tickets to break even.
 ($75,000 /$24 = 3,125)
Req. 3

1,250 individual tickets must be sold. (3,125 x 2/5)
1,875 family tickets must be sold. (3,125 x 3/5)

Exercises

(15 min.)  E 19-12
	g
	1.
Costs that do not change in total despite wide changes 

	
	
in volume

	
	

	a
	2.
The sales level at which operating income is zero: Total

	
	
revenues equal total costs

	
	

	d
	3.
Drop in sales a company can absorb without incurring

	
	
an operating loss

	
	

	f
	4.
Combination of products that make up total sales

	
	

	b
	5.
Sales revenue minus variable costs

	
	

	c
	6.
Describes how costs change as volume changes.

	
	

	h
	7.
Costs that change in total in direct proportion to 

	
	
changes in volume.

	
	

	e
	8.
The band of volume where total fixed costs remain

	
	
constant and the variable cost per unit remains 

	
	
constant.


(10-15 min.)  E 19-13
Req. 1
	Variable cost per unit
	=
	($4,000 − $3,600) ÷ (1,000 – 600 

	
	
	
                                  inspections)

	
	=
	$400 ÷ 400 inspections

	
	=
	$1.00 per inspection


Req. 2
	Total fixed cost
	=
	Total mixed cost − Total variable cost

	
	=
	$4,000 − ($1.00 × 1,000 inspections)

	
	=
	$4,000 − $1,000 = $3,000


Req. 3
= (Variable cost per unit x number of units) + Total fixed cost
= ($1.00 per inspection x number of inspections) + $3,000 
Operating Costs for 800 inspections:
Operating Costs = ($1.00 x 800) + $3,000 = $3,800
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(15 min.)  E 19-14
Req. 1

Contribution margin ratio = $222,250 / $317,500 = 0.70 
Req. 2

	Worldwide Travel

	Contribution Margin Income Statement

	Three Months Ended March 31, 2012

	Sales revenue
	$245,000
	$364,000

	Variable costs (0.30 of sales revenue*)
	  73,500
	109,200

	Contribution margin
	$171,500
	$254,800

	Fixed costs
	   175,000
	175,000

	Operating income (loss)
	 $ (3,500)
	$ 79,800


*$95,250 / $317,500 = 0.30 OR 1.00 – 0.70 CM ratio = 0.30
Req. 3

	Breakeven sales in dollars
	=
	     $175,000 + $0
	

	
	
	   0.70
	

	
	
	
	

	
	=
	$250,000 


(15 min.)  E 19-15
Req. 1

Sales price        Variable cost              Contribution margin
   per unit       -         per unit            =             per unit_____  
       $1.90       -         $0.95                =             $0.95
Contribution margin ratio =  ($1.90 - $0.95) / $1.90 = 0.50 
Req. 2
	Sales revenue
	−
	Variable costs
	−
	Fixed
	=
	Operating

	
	
	
	
	costs
	
	income

	
	
	
	
	
	
	

	 Sale price    Units

   per unit   ×  sold
	−
	 Variable cost     Units
	−
	Fixed
	=
	Operating

	
	
	      per unit    ×    sold
	
	expenses
	
	income

	
	
	
	
	
	
	

	($1.90 × Units sold)
	−
	($0.95 x Units sold)
	−
	$95,000
	=
	$0

	
	($1.90 − $0.95) × Units sold
	−
	$95,000
	=
	$0

	
	
	$0.95
	×
	Units sold
	=
	$95,000

	
	
	
	
	Units sold
	=
	$95,000 ÷ $0.95

	
	
	
	
	Units sold
	=
	100,000 socks


	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$95,000 + $0
	

	
	
	0.50
	

	
	
	

	
	=
	$190,000  


(10-15 min.)  E 19-16
Req. 1

	Contribution
	=
	Contribution margin per unit

	margin ratio
	
	Sale price per unit

	
	
	

	
	=
	$7.50 − $3.00
	

	
	
	$7.50
	

	
	
	

	
	=
	0.60 


	Breakeven 
	=
	Fixed costs + Operating income

	sales in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$9,000 + $0
	

	
	
	0.60
	

	
	
	

	
	=
	$15,000  


Req. 2
	Target sales
	=
	Fixed costs + Operating income

	in dollars
	
	Contribution margin ratio

	
	
	

	
	=
	$9,000 + $13,500
	

	
	
	0.60
	

	
	
	

	
	=
	$37,500 


Yes, Song’s franchising concept is a good idea. She expects that most locations could sell $40,000 in monthly sales, which is more than the target sales in dollars of $37,500.
 (10-15 min.)  E 19-17
Req. 1
	Breakeven sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	
	
	

	
	=
	$660,000 + $0
	

	
	
	0.75
	

	
	
	

	
	=
	$880,000


Req. 2

	Gary’s Steel Parts

	Contribution Margin Income Statement

	Sales revenue
	$530,000
	$1,040,000

	Variable costs 
	  132,500
	  260,000

	Contribution margin (75% of sales revenue*)
	$397,500
	$780,000

	Fixed costs
	   660,000
	  660,000

	Operating income (loss) 
	 $(262,500)
	$120,000


Req. 3
Yes, the results of the income statements make sense.  Given the breakeven point of $880,000, it is logical that sales above the breakeven point will result in a net operating income, and sales below the breakeven point will result in a net operating loss.

(15-20 min.) E 19-18
Req. 1
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Req. 2
If Kyler attracts 300 students to take the course, the venture will not be profitable.  The graph shows the operating loss will be $8,000 if 300 students register for the course.
Req. 3

	Breakeven sales in students
	        400 students

	Breakeven sales in dollars
	$40,000


(15 min.)  E 19-19
Req. 1
a.  The contribution margin per unit is $150. ($250 - $100)
         The breakeven point in units is 500. [($75,000 + $0)/$150]
b.  The contribution margin per unit when decreasing the  
  sales price per student to $220 is $120. ($220 - $100)
          The breakeven point in units when decreasing the sales 
          price is 625. [($75,000 + $0)/$120]
c. The contribution margin per unit when decreasing the variable costs per student to $50 is $200. ($250 - $50)
The breakeven point in units when decreasing the variable 
 cost is 375. [($75,000 + $0)/$200]
d.  The contribution margin per unit when decreasing the fixed costs is $150. ($250 - $50)
The breakeven point in units when decreasing the fixed 
costs is 400. [($60,000 + $0)/$150]
Req. 2
The contribution margin decreases when the sale price decreases. The contribution margin increases when variable costs decrease. The contribution margin does not change when the fixed costs decrease.
The breakeven point increases when the sales price decreases.  The breakeven point decreases when the variable costs decrease.  The breakeven point decreases when fixed costs decrease.
(15 min.)  E 19-20
Req. 1
	Breakeven sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	=
	$10,000 + $0
	

	
	
	(1 - 0.75)
	

	
	=
	$40,000


	Target sales
	=
	Fixed costs + Operating income

	in dollars
	
	Contribution margin ratio

	
	=
	$10,000 + $15,000
	

	
	
	0.25
	

	
	=
	$100,000 


Margin of safety in dollars   =  Target sales – Breakeven sales











   =   $100,000     -     $40,000    
                                                =  $60,000
Req. 2
	Margin of safety as 
	=
	Margin of safety in dollars
	

	a % of target sales
	
	     Target sales in dollars
	

	
	=
	  $60,000_

	
	
	$100,000


   =    0.60 or 60%
(15-20 min.)  E 19-21
Req. 1
To Breakeven:

	
	Standard
	Chrome
	

	Sale price per unit
	$55.00
	$70.00
	

	Variable costs per unit
	  30.00
	  40.00
	

	Contribution margin per unit
	$25.00
	$30.00
	

	Sales mix in units
	     x    1
	      x    3
	            4

	Contribution margin (CM) 
	$25.00
	$90.00
	$115.00

	Weighted-average CM per unit ($115 / 4)
	
	 $28.75


Speedy must sell 200 standard scooters ($23,000 / $28.75) x 1/4
                       and 600 chrome scooters   ($23,000 / $28.75) x  3/4
to break even.
Req. 2

To reach the target operating income of $25,300:
	Number of units
 must sell
	=
	Fixed costs + Operating income

	
	
	Weighted-average contribution

	
	
	margin per unit

	
	=
	$23,000 + $25,300
	

	
	
	$28.75
	

	
	=
	Total 1,680  scooters


Speedy must sell    420 standard scooters (1,680  x 1/4)                        and 1,260 chrome scooters   (1,680 x  3/4) to break even.

Problems

(45-60 min.)  P 19-22A
	
	Blue
	Red
	Green
	Yellow

	Sales revenue
	$960,000
	4)$440,000
	$770,000
	10)$270,000

	Variable costs
	1)528,000 
	132,000
	462,000
	162,000

	Fixed costs
	2)400,000
	145,000
	220,000
	11)  15,000

	Operating income (loss) 
	$32,000
	5)$163000
	7)88,000
	$93,000

	Units sold
	160,000
	11,000
	8)4,000
	12)6,750

	Contribution margin
per unit
	$2.70
	6)$28.00
	$77.00
	$16.00

	Contribution margin
ratio
	3)0.45
	0.70
	9)0.40
	0.40


Computations (top to bottom for each company)

Req. 2
Breakeven sales in dollars:


	Blue
	B/E
	=
	$400,000
	=
	$888,889

	
	
	
	0.45
	
	

	
	
	
	
	
	

	Red
	B/E
	=
	$145,000
	=
	$207,143

	
	
	
	0.70
	
	

	
	
	
	
	
	

	Green
	B/E
	=
	$220,000
	=
	$550,000

	
	
	
	0.40
	
	

	
	
	
	
	
	

	Yellow
	B/E
	=
	$15,000
	=
	  $37,500  
	

	
	
	
	0.40
	
	
	


Reqs. 2 and 3

Company Yellow has the lowest breakeven point, primarily due to its low fixed costs.

(30-45 min.)  P 19-23A
Req. 1

	Revenue per show:
	

	
1,300 tickets × $60 / ticket........................……………
	$78,000

	Variable costs per show:
	

	
Programs: 1,300 guests × $8 / guest....................….
	$10,400

	
Cast: 65 cast members × $340 / cast member..........
	  22,100

	
Total variable costs per show.......................………..
	$32,500


Req. 2

	Sales revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Revenue
	
	Number
	
	Variable
	
	Number
	
	
	
	

	per
	×
	of
	−
	cost per
	×
	of
	−
	Fixed costs
	=
	Operating income

	show
	
	shows
	
	show
	
	shows
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	Number
	
	
	
	Number
	
	
	
	

	$78,000
	×
	of
	−
	$32,500
	×
	of
	−
	$728,000
	=
	$0

	
	
	shows
	
	
	
	shows
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	                         ($78,000 − $32,500) × Number of shows 
	=
	  $728,000

	
	
	
	
	

	                                            $45,500 × Number of shows
	=
	  $728,000

	
	
	
	
	

	                                                             Number of shows 
	=  
	$728,000
	

	
	
	$45,500
	

	
	
	
	
	

	                                           Breakeven number of shows
	=
	  16 shows


(continued)  P 19-23A
Req. 3

	Contribution margin
	=
	$78,000 − $32,500

	
	
	

	
	=
	$45,500

	
	
	

	Target number of shows
	=
	Fixed costs + Target operating income

	
	
	Contribution margin per unit

	
	
	

	Target number of shows
	=
	$728,000 + $5,687,500
	

	
	
	$45,500
	

	
	
	

	Target number of shows
	=
	$4,284,200
	

	
	
	$45,500
	

	
	
	

	Target number of shows
	=
	141 shows


This profit goal of $5,687,500 is unrealistic since England Productions currently performs only 150 shows a year.
Req. 4

	England Productions

	Contribution Margin Income Statement

	Year Ended December 31, 2012

	Sales revenue (150 × $78,000)
	$11,700,000

	Variable costs (150 × $32,500)
	    4,875,000

	Contribution margin
	  $6,825,000

	Fixed costs
	       728,000

	Operating income  
	  $6,097,000


(30-45 min.)  P 19-24A
Req. 1

	Sales Revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Sale
	
	
	
	Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	per unit
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	($12.00 × Units sold) − ($4.80  × Units sold)
	−
	  $583,200
	=
	 $0

	                        ($12.00 − $4.80) × Units sold 
	
	=
	 $583,200

	                                         $7.20 × Units sold 
	
	=
	 $583,200

	
	
	
	

	
	
	   Units sold  
	=
	$583,200
	

	
	
	
	
	 $7.20
	

	
	
	

	                                                  Breakeven sales in units
	=
	81,000  flags 


Req. 2

	Contribution margin
	=
	$12.00 − $4.80

	
	=
	$7.20

	
	
	

	Contribution margin ratio
	=
	$7.20
	

	
	=
	$12.00
	

	
	=
	0.60

	
	
	

	Target sales in dollars
	=
	Fixed costs + Target operating income

	
	
	Contribution margin ratio

	Target sales in dollars
	=
	$583,200 + $33,000
	

	
	
	0.60
	

	
	=
	$616,200
	

	
	
	0.60
	

	
	=
	$1,027,000


(continued)  P 19-24A
Req. 3

	Kincaid Company

	Contribution Margin Income Statement

	Year Ended December 31, 2012

	Sales revenue (72,000 × $12.00)
	
	$864,000

	Variable costs:
	
	

	
Cost of goods sold   [72,000 × ($4.80 × 0.70)]
	$241,920
	

	
Operating costs [(72,000 × ($4.80 × 0.30)]
	103,680
	  345,600

	Contribution margin (72,000 x $7.20)
	
	$518,400

	Fixed costs
	
	  583,200

	Operating loss
	
	$(64,800)


Req. 4

	New fixed costs
	=
	$583,200 × 1.21

	
	=
	$705,672

	
	
	

	New variable costs
	=
	$4.80 + 0.60

	
	=
	$5.40



	Sale
	
	
	
	 Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	 cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	 per unit
	
	
	
	
	
	

	($12.00 × Units sold)
	−
	 ($5.40  × Units sold)
	−
	    $705,672
	=
	  $       0

	                 ($12.00    −    $5.40) × Units sold
	
	
	=
	  $705,672

	                                        $6.60  × Units sold
	
	
	=
	  $705,672

	                                                           
	        Units sold
	=
	$705,672
	

	
	
	
	
	$6.60
	

	                                                                   Breakeven sales in units
	=
	  106,920 flags

	
	
	
	
	

	                                                               Breakeven sales in dollars
	=
	106,920 × $12.00

	
	
	
	=
	  $1,283,040


Kincaid should only expand if expected profits with the expansion are greater than expected profits without the expansion.
 (30-45 min.)  P 19-25A
Req. 1

	Contribution margin ratio 
	=
	0.70 (1.00 − 0.08 − 0.13 − 0.03 − 0.06)

	
	
	

	Monthly fixed costs
	=
	$21,000 ($8,500 + $2,000 + $2,100 + $1,100 + $2,800 + $4,500)

	
	
	

	Breakeven sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	
	

	
	=
	$21,000 + $0
	

	
	
	0.70
	

	
	
	

	
	=
	 $30,000

	
	
	

	Breakeven sales in units

(trades)
	=
	$30,000
	

	
	
	$1,000
	

	
	
	

	
	=
	 30 trades


Req. 2

	Sales revenue − Variable costs − Fixed costs
	=
	Operating

	
	
	income

	
	
	

	Sales revenue – (0.30 x Sales revenue) − $21,000
	=
	$12,600

	
	
	

	0.70 Sales revenue
	=
	$33,600

	
	
	

	Sales revenue
	=
	$33,600

	
	
	0.70

	
	
	

	Sales revenue
	=
	$48,000


(continued)  P 19-25A
Req. 3
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Req. 4
	Breakeven sales in dollars
	=
	$30,000  (from Req. 1)

	Breakeven sales in units (trades)
	=
	$30,000
	

	
	
	$1,200
	

	
	=
	25 trades


With the increase in the average revenue per trade, the breakeven point in number of trades decreased to 25. 





  (20 min.)  P 19-26A
Req. 1

	
	Plain/doz
	Filled/doz
	

	Sale price per unit
	$4.00
	$5.00
	

	Variable costs per unit
	  1.60
	  2.00
	

	Contribution margin per unit
	$2.40
	$3.00
	

	Sales mix in units
	           4
	            1
	           5

	Contribution margin (CM)
	$9.60
	$3.00
	$12.60

	Weighted-average CM per unit ($12.60 / 5)
	
	$  2.52


Req. 2

	Breakeven sales in units
	=
	Fixed costs + Operating income

	
	
	Weighted-average contribution

	
	
	margin per unit

	
	
	

	
	=
	$50,400 + $0
	

	
	
	$2.52
	

	
	
	

	
	=
	 20,000 dozen donuts


	Breakeven units
	
	
	  20,000 dozen donuts

	
	
	
	

	Number of plain [20,000 × (4/5)]
	 
	   16,000 dozen donuts

	
	
	
	

	Number of custard-filled [20,000× (1/5)]
	
	     4,000 dozen donuts


(continued)  P 19-26A
            Proof:
	
	Plain
	Filled
	Total

	Sales revenue       ($4.00x16,000) 
	$64,000
	($5.00x4,000)  $20.000
	$84,000

	Variable costs       ($1.60x16,000)
	25,600
	($2.00x4,000)       8,000
	33,600

	Contribution margin
	$38,400
	$12,000
	$50,400

	Fixed costs
	
	
	(50,400)

	Operating income
	
	
	$         0


Req. 3
	
	
	
	
	


Margin of safety in dollars   =  Target sales – Breakeven sales
                                                = $150,000 - $84,000 
= $66,000
Req. 4
If Delectable Donuts can increase sales revenue by 20%, keeping the sales mix the same, operating income will be $57,600.
	Sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	
	

	$180,000*
	=
	$50,400 + Operating income
	

	
	
	0.60**
	

	
	
	

	Operating income
	=
	 $57,600


*$150,000 x 1.20 = $180,000*
** Contribution margin / Sales revenue = $90,000 / $150,000 = 0.60**
(45-60 min.)   P 19-27B
Req. 1
	Cost-Volume-Profit Analysis

	Companies Up, Down, Left, Right

	
	COMPANY

	
	Up
	Down
	Left
	Right

	Sales revenue
	$900,000
	4)$520,000
	$710,000
	10)$300,000

	Variable costs
	1)540,000
	208,000
	319,500
	240,000

	Fixed costs
	2)350,000
	135,000
	235,000
	11)   11,000

	Operating income (loss) 
	$10,000
	5)$177,000
	7)$155,500
	$49,000

	Units sold
	100,000
	16,000
	8)        5,000
	12)      6,000

	Contribution margin per unit
	$3.60
	6)      $19.50
	$78.10
	$10.00

	Contribution margin ratio
	3)      0.40
	0.60
	9)          0.55
	0.20


Req. 2

Breakeven Sales:

	Up
	B/E
	=
	$350,000
	=
	$875,000

	
	
	
	0.40
	
	

	
	
	
	
	
	

	Down
	B/E
	=
	$135,000
	=
	$225,000

	
	
	
	0.60
	
	

	
	
	
	
	
	

	Left
	B/E
	=
	$235,000
	=
	$427,273

	
	
	
	0.55
	
	

	Right
	B/E
	=
	$11,000
	=
	$55,000
	

	
	
	
	0.20
	
	
	


Reqs. 2 and 3

Company Right has the lowest breakeven point, primarily to its low fixed costs.

(30-45 min.)  P 19-28B
Req. 1

	Revenue per show:
	

	
900 tickets × $65 / ticket……………………………
	   $58,500

	Variable costs per show:
	

	
Programs: 900 guests × $9 / guest………………
	$  8,100

	
Cast: 55 cast members × $330 / cast member…….
	     18,150

	
Total variable costs per show………………………..
	   $26,250


Req. 2

	Sales revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Revenue
	
	Number
	
	Variable
	
	Number
	
	
	
	

	per
	×
	of
	−
	cost per
	×
	of
	−
	Fixed costs
	=
	Operating income

	show
	
	shows
	
	show
	
	shows
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	Number
	
	
	
	Number
	
	
	
	

	$60,500
	×
	of
	−
	$27,850
	×
	of
	−
	$522,400
	=
	  $      0

	
	
	shows
	
	
	
	shows
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	                          ($58,500 − $26,250) × Number of shows
	=
	  $580,500

	
	
	
	
	

	                                             $32,250 × Number of shows
	=
	  $580,500

	
	
	
	

	                                                              Number of shows
	=
	$580,500
	

	
	
	$32,250
	

	
	
	
	
	

	                                           Breakeven number of shows
	=
	  18 shows


(continued)  P 19-28B
Req. 3

	Contribution margin
	=
	$58,500 − $26,250

	per show
	
	

	
	=
	$32,250

	
	
	

	Target number of shows
	=
	Fixed costs + Target operating income

	
	
	Contribution margin per show

	
	
	

	Target number of shows
	=
	$580,500+ $4,128,000
	

	
	
	$32,250
	

	
	
	

	Target number of shows
	=
	$4,708,500
	

	
	
	$32,250
	

	
	
	

	Target number of shows
	=
	146 shows


This profit goal of $4,128,000 is realistic since British Productions currently performs 155 shows a year.

Req. 4
	British Productions

	Contribution Margin Income Statement

	Year Ended December 31, 2012

	Sales revenue (155× $58,500)
	$9,067,500

	Variable costs (155 × $26,250)
	  4,068,750

	Contribution margin
	$4,998,750

	Fixed costs
	     580,500

	Operating income  
	$4,418,250


(30-45 min.)  P 19-29B
Req. 1

	Sales Revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Sale
	
	
	
	Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	per unit
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	($12.50 × Units sold) − ($4.50  × Units sold)
	−
	  $664,000
	=
	 $0

	                        ($12.50 − $4.50) × Units sold 
	
	=
	 $664,000

	                                         $8.00 × Units sold 
	
	=
	 $664,000

	
	
	
	

	
	
	   Units sold  
	=
	$664,000
	

	
	
	
	
	 $8.00
	

	
	
	

	                                                  Breakeven sales in units
	=
	83,000 flags 


Req. 2

	Contribution margin
	=
	$12.50 − $4.50

	
	=
	$8.00

	
	
	

	Contribution margin ratio
	=
	$8.00
	

	
	
	$12.50
	

	
	=
	0.64

	
	
	

	Target sales in dollars
	=
	Fixed costs + Target operating income

	
	
	Contribution margin ratio

	
	
	

	Target sales in dollars
	=
	$664,000 + $33,600
	

	
	
	0.64
	

	
	
	

	
	=
	$697,600
	

	
	
	0.64
	

	
	
	

	
	=
	$1,090,000


(continued)  P 19-29B
Req. 3

	Kincaid Company

	Contribution Margin Income Statement

	Year Ended December 31, 2012

	Sales revenue (75,000 × $12.50)
	
	$937,500

	Variable expenses:
	
	

	
Cost of goods sold   (75,000 × $4.50 × 0.60)
	$202,500
	

	
Operating costs (75,000 × $4.50 × 0.40)
	135,000
	337,500

	Contribution margin
	
	$600,000

	Fixed costs
	
	664,000

	Operating loss
	
	$(64,000)


Req. 4

	New fixed costs
	=
	$664,000 × 1.24

	
	=
	$823,360

	
	
	

	New variable costs
	=
	$4.50 + 0.25

	
	=
	$4.75



	Sale
	
	
	
	 Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	 cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	 per unit
	
	
	
	
	
	

	($12.50 × Units sold)
	−
	 ($4.75  × Units sold)
	−
	    $823,360
	=
	  $       0

	                 ($12.50    −    $4.75) × Units sold
	
	
	=
	  $823,360

	                                        $7.75  × Units sold
	
	
	=
	  $823,360

	
	
	
	
	

	                                                           
	        Units sold
	=
	$823,360
	

	
	
	
	
	$7.75
	

	
	
	

	                                                                   Breakeven sales in units
	=
	  106,240 flags

	
	
	
	
	

	                                                               Breakeven sales in dollars
	=
	106,240 × $12.50

	
	
	
	
	

	
	
	
	=
	$1,328,000



Kincaid should only expand if expected profits with the expansion are greater than expected profits without the expansion.
(30-45 min.)  P 19-30B
Req. 1

	Contribution margin ratio 
	=
	0.70 (1.00 − 0.08 − 0.14 − 0.01 − 0.07)

	
	
	

	Monthly fixed costs
	=
	$21,000 ($8,100 + $1,600 + $2,500 + $1,200 + $2,700 + $4,900)

	
	
	

	Breakeven sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	
	

	
	=
	$21,000 + $0
	

	
	
	0.70
	

	
	
	

	
	=
	 $30,000

	
	
	

	Breakeven sales in units

(trades)
	=
	$30,000
	

	
	
	$750
	

	
	
	

	
	=
	 40 trades


Req. 2

	Sales revenue − Variable costs − Fixed costs
	=
	Operating

	
	
	income

	
	
	

	Sales revenue – (0.30 x Sales revenue − $21,000
	=
	$10,500

	
	
	

	0.70 Sales revenue
	=
	$31.500

	
	
	

	Sales revenue
	=
	$31,500

	
	
	0.70

	
	
	

	Sales revenue
	=
	$45,000


(continued)  P 19-30B
Req. 3
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(continued)  P 19-30B
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Req. 4

	Breakeven sales in dollars
	=
	$30,000 (from Req. 1)

	
	
	

	Breakeven sales in units (trades)
	=
	$30,000
	

	
	
	$1,000
	

	
	
	

	
	=
	30 trades


With the increase in the average revenue per trade, the breakeven point in number of trades decreased to 30. 

(20 min.)  P 19-31B
Req. 1

	
	Plain/doz
	Filled/doz
	

	Sale price per unit
	$6.00
	$8.00
	

	Variable costs per unit
	  3.00
	  4.00
	

	Contribution margin per unit
	$3.00
	$4.00
	

	Sales mix in units
	           3
	           1
	           4

	Contribution margin (CM)
	$9.00
	$4.00
	$13.00

	Weighted-average CM per unit ($13.00 / 4)
	
	$  3.25


Req. 2
	Breakeven sales in units
	=
	Fixed costs + Operating income

	
	
	Weighted-average contribution

	
	
	margin per unit

	
	
	

	
	=
	$78,000 + $0
	

	
	
	$3.25
	

	
	
	

	
	=
	 24,000 dozen donuts


	Breakeven units
	
	
	24,000 dozen donuts

	
	
	
	

	Number of plain [24,000 × (3/4)]
	
	18,000 dozen donuts

	
	
	
	

	Number of custard-filled [24,000 × (1/4)]
	
	  6,000 dozen donuts


(continued)  P 19-31B
Req. 2

Proof:

	
	Plain
	Filled
	Total

	Sales revenue ($6x18,000)
	$108,000   
	($8x6000)   $48,000
	*$156,000

	Variable costs ($3x18,000)
	  54,000
	($4x6000)     24,000
	78,000

	Contribution margin
	$54,000
	$24,000
	$78,000

	Fixed costs
	
	
	 (78,000)

	Operating income
	
	
	$         0


Req. 3
	Margin of Safety
	=
	Expected Sales Dollars
	−
	Breakeven Sales Dollars

	
	
	
	     
	                  (From Req. 2)

	$34,000
	=
	$190,000
	−
	*$156,000


The margin of safety in dollars is $34,000.

Req. 4
If Dandy Donuts can increase sales revenue by 25%, keeping the sales mix the same, operating income will be $40,750.
	Sales in dollars
	=
	Fixed costs + Operating income

	
	
	Contribution margin ratio

	
	
	

	$237,500*
	=
	$78,000 + Operating income
	

	
	
	0.50**
	

	
	
	

	Operating income
	=
	 $40,750


*190,000 x 1.25 = $237,500*

** Contribution margin / Sales revenue = $95,000 / $190,000 = 0.50**
Continuing Exercise                                        
(10-15 min.)  E 19-32B
Req. 1

	Sales revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Sale
	
	
	
	Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	per unit
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	($100 × # of lawns) − ($60   × # of lawns)
	−
	  $1,400
	=
	 $0

	                       ($100 − $60) × # of lawns
	
	=
	 $1,400

	                                       $40 × # of lawns 
	
	=
	 $1,400

	
	
	
	

	
	
	 Breakeven  
	=
	$1,400
	

	
	
	
	
	 $40
	

	
	
	

	                                               Breakeven sales in units 
	=
	35 lawns 


Req. 2

	Contribution margin
	=
	$100 − $60

	
	=
	$40

	
	
	

	Contribution margin ratio
	=
	$40
	

	
	=
	$100
	

	
	
	

	
	=
	0.40

	
	
	

	Target sales in dollars
	=
	Fixed costs + Target operating income

	
	
	Contribution margin ratio

	
	
	

	Target sales in dollars
	=
	$1,400 + $1,800
	

	
	
	0.40
	

	      Target sales in dollars
	
	=  $8,000


	     Target sales in units   
	=
	  $8,000
	= 80 lawns


	
	
	    $100
	


Continuing Problem                                        

(30-45 min.)  P 19-33B
Req. 1

	Sales revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Sale
	
	
	
	Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	per unit
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	($175 × # of hours) − ($100  × # of hours)
	−
	  $5,250
	=
	 $0

	                       ($175 − $100) × # of hours
	
	=
	 $5,250

	                                       $75 × # of hours 
	
	=
	 $5,250

	
	
	
	

	
	
	Breakeven hours
	=
	$5,250
	

	
	
	
	
	 $75
	

	
	
	

	                                                             Breakeven hours 
	=
	70 hours 


Req. 2

	Contribution margin
	=
	$175 − $100

	
	
	

	
	=
	$75

	
	
	

	
	
	

	Target sales in hours
	=
	Fixed costs + Target operating income

	
	
	Contribution margin  

	
	
	

	Target sales in hours
	=
	$5,250 + $3,000
	

	
	
	$75
	

	
	
	= 110 hours


(Continued)  P 19-33B
Req. 3

	Sales Revenue
	−
	Variable costs
	−
	Fixed costs
	=
	Operating income

	
	
	
	
	
	
	
	
	
	
	

	Sale
	
	
	
	Variable
	
	
	
	
	
	

	price
	×
	Units sold
	−
	cost
	×
	Units sold
	−
	Fixed costs
	=
	Operating income

	per unit
	
	
	
	per unit
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	($175 × # of hours) − ($105  × # of hours)
	−
	  $3,990
	=
	 $0

	                       ($175 − $105) × # of hours
	
	=
	 $3,990

	                                       $70 × # of hours 
	
	=
	 $3,990

	
	
	
	

	
	
	Breakeven hours
	=
	$3,990
	

	
	
	
	
	 $70
	

	
	
	

	                                                             Breakeven hours 
	=
	57 hours 


Ch 19: Apply Your Knowledge

√

Decision Case 19-1
(30 min.)  Decision Case 1

Req.1

Calculation of the breakeven point given the sales mix of 70% and 30%.
	 
	CCC
	RC
	Total

	(1) Selling Price per unit 
	8
	10
	 

	(2) Variable Cost per unit (2)
	6
	7
	 

	(3) Contribution Margin per unit (1)- (2)
	2
	3
	 

	(4) Sales mix in units (70% & 30%)
	7
	3
	10

	Contribution Margin  (3) x  (4) 
	14
	9
	23

	(5) Weighted-average contribution margin [23 ÷ 10] 
	
	
	2.3

	(6) Total annual fixed costs
	
	
	34,500

	 
	
	
	 

	Breakeven point (Units)  (6) ÷ (5) 
	
	
	         15,000 

	Breakeven point (Units) - CCC (15,000 x 0.7)
	    10,500 
	
	 

	Breakeven point (Units) - RC (15,000 x 0.3)
	
	     4,500 
	 

	 
	 
	 
	 


To verify the answer calculate operating income if 10,500 units and 4,500 units of CCC and RC are sold respectively. 

	CCC Sales revenue (10,500 units x EGP 8)
	    84,000 
	

	RC Sales revenue (4,500 units x EGP 10)
	    45,000 
	

	Total Sales revenue 
	   
	  129,000 

	
	
	

	CCC variable costs (10,500 units x EGP 6)
	    63,000 
	

	RC variable costs (4,500 units x EGP 7)
	    31,500 
	

	Total variable costs
	   
	   (94,500)

	Total contribution margin
	   
	    34,500 

	
	
	

	Total fixed costs
	
	   (34,500)

	Operating Income
	
	0


Req.2

To generate a total operating income of EGP 77,000 Dina needs to sell a total of 48,478 units (33,935 CCC and 14,543 RC). 

	 
	CCC
	RC
	Total

	(1) Selling Price per unit 
	8
	10
	 

	(2) Variable Cost per unit
	6
	7
	 

	(3) Contribution Margin per unit  (1) – (2) 
	2
	3
	 

	(4) Sales mix in units (70% & 30%)
	7
	3
	10

	Contribution Margin  (3) x (4) 
	14
	9
	23

	(5) Weighted-average contribution margin   [23 ÷ 10]
	
	
	2.3

	(6) Total annual fixed costs
	
	
	34,500

	(7) Target operating income
	
	
	 EGP   77,000 

	(8) Total annual fixed costs + Target operating income (6) + (7) 
	
	
	 EGP 111,500 

	Breakeven point (Units) (8) ÷ (5) 
	
	
	           48,478 

	Breakeven point (Units) - CCC (15,000 x 0.7)
	    33,935 
	
	 

	Breakeven point (Units) - RC (15,000 x 0.3)
	
	    14,543 
	 


Req.3  

If the estimate of total fixed costs was understated by EGP 4,600 (i.e. Total fixed costs = 34,500 + 4,600 = EGP 39,200) the breakeven point would be higher 

	 
	CCC
	RC
	Total

	(1) Selling Price per unit 
	8
	10
	 

	(2) Variable Cost per unit (2)
	6
	7
	 

	(3) Contribution Margin per unit (1)- (2)
	2
	3
	 

	(4) Sales mix in units (70% & 30%)
	7
	 
	10

	Contribution Margin  (3) x  (4) 
	14
	9
	23

	(5) Weighted-average contribution margin [23 ÷ 10] 
	
	
	2.3

	(6) Total annual fixed costs
	
	
	39,200

	 
	
	
	 

	Breakeven point (Units)  (6) ÷ (5) 
	
	
	           17,043 

	Breakeven point (Units) - CCC (15,000 x 0.7)
	    11,930 
	
	 

	Breakeven point (Units) - RC (15,000 x 0.3)
	
	     5,113 
	 

	 
	 
	 
	 


Req.4  

It would be preferable to sell more the product that generates a higher contribution margin per unit (i.e. RC) as this will increase the Weighted-average contribution margin and ultimately lower the breakeven point.  

√

Ethical Issue 19-1

(20-25 min.)  Ethical Issue

Req. 1

As an employee, you are expected to be committed to the company to be ethically responsible and to report the true value of product costing and pricing which is important for decision making of the firm.

The company is well aware of the fact that the higher quality product has been examined in great depth in terms of the amount of fixed costs that are being absorbed and I am sure the company has spent a great deal of time in engaging the expert of allocating the  three quarter of the total fixed costs to higher quality product. The allocation has been done  because the   management believes that higher quality product could have required more quality time and costs in its fabrication process while the low quality product may demand less of those costs of production. 

In this case, you have been acting not in accordance with right ethical value expected from you as the change of the new fixed cost allocated to both products would have reported a different break even sales.

Req. 2

When the additional fixed costs are shifted less to the higher quality product, this product does not have to sell more in order to arrive at the break even, while the less quality product may have to sell more to break even the sales. 

Despite no change in the combined operating  income,  and provided that other factors remain unchanged, operating income by product, shows that higher quality product will report higher profit than the low quality product, as the former now only take up 50 % of the new fixed cost rather than the 75% as earlier rightfully proposed.

Req. 3

The reported break even sales and the operating income by product would have shown that the low quality product  in the long run may have to be scrapped, as a result of non-disclosure of the true value of the product cost. Besides showing an unrealistic low viability figure, the product has to be sold at a higher quantity to break even.  

The undetected activity of shifting the fixed cost structure from one product to the other shows absence of internal control  and this may give rise to more unethical activities of the staff by orchestrating the company’s account as and when the need arise without going through the proper management channel. This form of activities may not reflect the true value of the organizational activity, and in the long run the firm may suffer from some miscalculated  important decision from informational report that are wrongly extracted.

√
Fraud Case 19-1

Solutions:

1. With the current practice, as the amount of miscellaneous expenditure has been built  into the  fixed cost, the impact of its expenses will not be much felt, and therefore the firm does not view the implication with severity. So long as the firm are able to sell the product and can easily meet its break even target, other factors may be considered less important. 

This case of fraudulent activity is an act with the intention to cheat the company for personal gains. 

In order to address this issue, there are two possible options 1.  

Option  1

Review the operation on the processing of the purchase order and the acknowledgement on goods received note. Segregation of duties (order, receive, pay) is also required. The company may engage a four eyes principle by segregating the current dual function which is under the purview of the Senior Officer at the Purchasing  and Requisition Unit. It is proposed that the issuing of Purchase order will remain with the Purchasing and Requisition unit. The other function of acknowledgement on the goods received notes will go to the “user” department who actually uses the services or consumes the goods.  The company must view its operation beyond the need to achieve its break even target or margin of safety for that matter.

Option 2

Disapprove all miscellaneous expenses. The main issue here is to determine if deleting miscellaneous expenses affect the flow and operation of the business activities. When a decision is made to delete miscellaneous expenses, the total committed fixed cost will be reduced and will improve the break even and margin of safety target. Elimination of miscellaneous expenses may potentially reduce any future intention of making fictitious bills and goods received notes. 

If the need arise for expenses which arise out of contingency requirement, the Head of Purchasing and Requisition Unit should be given the responsibility to authorize the requisition and transaction and the four eyes principle to be enforced.

2. The solution to this question is  already discussed  primarily in Option 2. 

By disapproving miscellaneous cost as a fixed cost would improve organization’s break even and margin of safety target and in general the business risk which is predominantly influenced by the presence of fixed cost will also be reduced.

Removal of miscellaneous expenses would eliminate any possible related activities which are fraudulent and harmful to the organization. 

Miscellaneous expenses are all forms of other expenses which are normally small in nature and the elimination of miscellaneous expenses may not result in an unrealistically low break even , but resulting in a reduced breakeven target.

When the miscellaneous expenses are eliminated, all users department are encouraged to be more comprehensive in their purchasing requirement and to take into account future purchases which are miscellaneous related and to specify those items to be purchased instead of categorizing them under miscellaneous expenses as per past practice.

√
Team Project (Based on Appendix A) 19-1

(60-70 minutes, most of which is advance preparation)

This challenging role play works best with groups of 4 to 6 students. Each group will form two subgroups—one for each role.

Kevin McDaniel:

Req. 1

	FASTPACK Manufacturing

	Income Statement (Absorption Costing)

	Year Ended December 31, 2014

	(In millions)

	Sales revenue (15 × $3)
	
	$45.00

	Less: Cost of goods sold:
	
	

	
Beginning finished goods inventory
	$     0
	

	
Cost of goods manufactured (15 × $2.56)a
	  38.4
	

	
Cost of goods available for sale
	38.4
	

	
Ending finished goods inventory
	           0
	

	
Cost of goods sold
	
	   38.4

	Gross profit
	
	6.6

	Less: Operating costs:
	
	

	
Marketing and administrative costs
	
	

	
[(15 × $0.50) + $1.1]
	
	   (8.6)

	Operating loss
	
	  $ (2.0)


a[$2 variable manufacturing cost per roll + ($8.4 million / 15 

  million) fixed manufacturing overhead per roll = $2.56 per roll]

(continued)  Team Project
Req. 2

FASTPACK should adopt the advertising campaign.

DATE:


__________

TO:



Board of Directors, FASTPACK Manufacturing

FROM:


Kevin McDaniel

SUBJECT:
Advertising campaign

I have authorized our ad agency to go ahead with the advertising campaign. Although this campaign will cost us $2.3 million, I expect it to increase our operating income by $2.2 million, as shown below.

	
	In millions

	Increased revenue from higher sales (9 million more rolls sold × $3)….....
	$27.0

	Increase in variable costs (9 million more rolls sold × $2.50b)….……….....
	 (22.5)

	Increase in contribution margin from higher sales…………………………...
	4.5

	Increase in fixed costs from advertising campaign…………………………..
	   (2.3)

	Increase in operating income from advertising campaign…………………..
	$  2.2


b$2 Variable manufacturing costs + $0.50 variable

  marketing and administrative costs per roll.

(continued)  Team Project

Req. 3

McDaniel’s bonus is based on absorption costing operating income. Absorption costing defers part of current period fixed manufacturing overhead in ending inventory. Therefore, increasing ending inventory increases current period absorption costing income. If McDaniel wants to maximize his bonus, he will direct FASTPACK to produce at capacity, 30 million rolls.

If McDaniel is more concerned about FASTPACK than about himself or his bonus, he will direct FASTPACK to produce the 24 million rolls that he expects will be sold in 2008.

(continued)  Team Project

Req. 4

If FASTPACK produces 30 million rolls:

	FASTPACK Manufacturing

	Income Statement (Absorption Costing)

	Year Ended December 31, 2015

	(In millions)

	Sales revenue (24 × $3)
	
	$ 72.00

	Less: Cost of goods sold:
	
	

	
Beginning finished goods inventory
	$   0.00
	

	
Cost of goods manufactured (30 × $2.28)c
	  68.40
	

	
Cost of goods available for sale
	68.40
	

	
Ending finished goods inventory (6 × $2.28)
	  (13.68)
	

	
Cost of goods sold
	
	   54.72

	Gross profit
	
	17.28

	Less: Operating costs:
	
	

	
Marketing and administrative costs
	
	

	

[(24 × $0.50) + $3.4]d
	
	 (15.40)

	Operating income
	
	$   1.88


c$2 variable manufacturing cost per roll + ($8.4 million / 30 

  million) fixed manufacturing overhead per roll = $2.28 per roll.

d$1.1 million + $2.3 million = $3.4 million.

Kevin McDaniel’s bonus is 10% of absorption costing income:

10% × $1,880,000 = $188,000

(continued)  Team Project

Req. 4  (continued)

If FASTPACK produces only 24 million rolls:

	FASTPACK Manufacturing

	Income Statement (Absorption Costing)

	Year Ended December 31, 2008

	(In millions)

	Sales revenue (24 × $3)
	
	$ 72.0

	Less: Cost of goods sold:
	
	

	
Beginning finished goods inventory
	$     0
	

	
Cost of goods manufactured (24 × $2.35)e
	  56.4
	

	
Cost of goods available for sale
	56.4
	

	
Ending finished goods inventory
	           0
	

	
Cost of goods sold
	
	   (56.4)

	Gross profit
	
	15.6

	Less: Operating costs:
	
	

	
Marketing and administrative costs
	
	

	

[(24 × $0.50) + $3.4]f
	
	   15.4

	Operating income
	
	  $   0.2 


e$2.00 variable manufacturing cost per roll + ($8.4 million / 24  

  million) fixed manufacturing overhead per roll  = $2.35 per roll.

f$1.1 million + $2.3 million = $3.4 million.

If FASTPACK produces only 24 million rolls, absorption costing operating income is $200,000, so Kevin McDaniel’s bonus is only $20,000.

√
Communication Activity 19-1

Student responses will vary.
Appendix 19A
Cost-Volume-Profit Analysis



Appendix Short Exercises

(15-25 min.)  S 19A-1
Req. 1
	VitaSport

	Income Statement (Variable Costing)

	Month Ended April 30, 2012

	Sales revenue (17,000 × $22)
	
	$374,000

	Variable expenses (17,000 x $14)   
	
	  238,000

	Contribution margin
	
	$136,000

	Fixed expenses ($40,000 +$15,000)
	 
	    55,000

	Operating income
	
	$ 81,000

	
	
	

	Ending finished goods inventory,
	
	

	   April 30, 2012 = 3,000 cases x $10 = $30,000
	
	


(15-25 min.)  S 19A-2
Req. 1

	VitaSport

	Income Statement (Absorption Costing)

	Month Ended April 30, 2012

	Sales revenue (17,000 × $22)
	$374,000

	Cost of goods sold [17,000 x ($10 +$2*)]
	  204,000  

	Gross profit
	$170,000

	Selling and administrative expense  
             ($68,000** + $15,000) 
	    83,000

	Operating income
	$ 87,000

	
	

	Ending finished goods inventory,
	

	     April 30, 2012 = 3,000 cases x $12 = $36,000
	

	The $6,000 difference = 3,000 cases unsold x $2 fixed manufacturing overhead per case.


*Fixed manufacturing overhead = $40,000 / 20,000 produced units
                                                = $2
**17,000 x $4 = $68,000

Req. 2

In April 2012, VitaSport’s absorption costing income is higher than variable costing income.  
The difference stems from two offsetting forces.  Variable costing expenses all fixed manufacturing costs in the period incurred.  But absorption costing expenses fixed manufacturing costs in the period when the related units are sold.  Thus, absorption costing will yield a higher income in periods of increasing inventory levels (units produced exceed units sold) and variable costing will yield a higher income in periods of decreasing inventory levels (units sold exceed units produced.)

Appendix Exercises                                                    
(25-30 min.)  E 19A-3
Req. 1

	Rick’s Radical Eyewear

	Income Statement (Absorption Costing)

	Year Ended December 31, 2012

	Sales revenue (195,000 × $38)
	$7,410,000

	Cost of goods sold (195,000 × $25.50*)
	  4,972,500

	Gross profit
	$2,437,500

	Selling and administrative expenses
	**1,850,000

	Operating income
	$587,500

	
	

	Ending finished goods inventory, 

	    December 31, 2012 = 45,000 goggles x $25.50 = $1,147,500


__________

*Variable manufacturing cost per unit of $18 plus $7.50 fixed manufacturing cost per unit ($1,800,000 fixed manufacturing overhead / 240,000 units produced).

**Sales commission expense per unit $8 x 195,000 = $1,560,000

   Fixed operating expense








    =      290,000         



















    
   $1,850,000

	Rick’s Radical Eyewear

	Income Statement (Variable Costing)

	Year Ended December 31, 2012

	Sales revenue (195,000 × $38)
	$7,410,000

	Variable expenses [(195,000 × ($18 + $8)]
	5,070,000

	Contribution margin
	$2,340,000

	Fixed expenses ($1,800,000 + $290,000)
	2,090,000

	Operating income
	$250,000

	
	

	Ending finished goods inventory,
	

	   December 31, 2012 = 45,000 goggles x $18 = $810,000
	

	The $337,500 difference = 45,000 goggles unsold x $7.50 fixed manufacturing overhead per case.


(continued)  E 19A-3
Req. 2

Absorption costing operating income is higher than variable costing operating income. This is because absorption costing defers $337,500 of year 2012 fixed manufacturing overhead as an asset in ending inventory. In contrast, variable costing expenses all of the 2012 fixed manufacturing overhead during 2012. 

Variable costing expenses $337,500 more costs during 2012, so variable costing operating income is $337,500 less than absorption costing income in 2012 ($587,500 − $250,000).

Req. 3

	Increase in contribution margin (25,000* × $12**)
	$300,000

	Increase in fixed expenses
	 (130,000)

	Increase in operating income
	$  170,000


*220,000 – 195,000 units = 25,000

	**Contribution margin per unit:

	
Sale price………………………………………...
	
	$38

	
Variable manufacturing cost…………………
	$18
	

	
Variable operating cost………………………..
	    8
	 (26)

	
Contribution margin per unit…………………
	
	$12**


Rick’s Radical Eyewear should go ahead with the promotion because the increase in contribution margin exceeds the increase in fixed costs.



Appendix Problems

(25-30 min.)  P 19A-4A
Req. 1

	
	January 2012

	
	Absorption Costing
	Variable Costing

	Variable manufacturing costs
	$2.00
	$2.00

	Fixed manufacturing costs
	    0.55*
	   —      

	Total product cost per meal
	$2.55
	$2.00


	*Fixed manufacturing overhead per meal
	=
	Fixed manufacturing overhead

	
	
	Units produced during the month

	
	=
	$660
	

	
	
	1,200 meals
	

	
	=  
	$0.55*


Req. 2a

	Linda’s Foods

	Income Statement (Absorption Costing)

	Month Ended January 31, 2012

	Sales revenue (1,000 × $6)
	$ 6,000

	Cost of goods sold (1,000 x $2.55)
	   2,550

	Gross profit
	  $ 3,450

	Selling and administrative expenses
	    1,700*

	Operating income
	$ 1,750

	
	

	Ending finished goods inventory, 
	

	   January 31, 2012 = 200 meals x $2.55 = $510
	


*Sales commission cost per meal (1,000 x $1)  = $1,000

 Total fixed marketing and administrative cost =      700
 Total selling and administrative expenses          $1,700*

(continued)  P 19A-4A
Req. 2b

	Linda’s Foods

	Income Statement (Variable Costing)

	Month Ended January 31, 2012

	Sales revenue (1,000 × $6)
	$ 6,000

	Variable expenses
	  3,000*

	Contribution margin
	$3,000

	Fixed expenses
	  1,360**

	Operating income
	$1,640

	
	

	Ending finished goods inventory,
	

	   January 31, 2012 = 200 meals x $2 = $400
	

	The $110 difference = 200 meals unsold x $0.55 fixed manufacturing overhead per meal.


* Variable cost of goods sold (1,000 x $2) = $2,000

  Sales commission cost (1,000 × $1)          =   1,000

  Total variable expenses       



 
 $3,000*

** Fixed manufacturing overhead                    = $660

  Fixed marketing and administrative costs =   700

 Total fixed expenses                


       $1,360**


Req. 3

In January, absorption costing operating income exceeds variable costing income. This is because the number of units (meals) produced was greater than the number of units sold for the month. Fixed manufacturing overhead costs that absorption costing assigned to the inventory produced for the month are fully expensed under variable costing.  Under absorption costing, however, a portion of these costs are held up in ending inventory and will not be expensed until those units (meals) are sold. 
(25-30 min.)  P 19A-5A
Req. 1

	
	October & November

	
	Absorption
	Variable

	
	Costing
	Costing

	Variable manufacturing costs…………
	$14
	$14

	Fixed manufacturing costs…………….
	    4*
	   —   

	Total………………………………………...
	$18
	$14


**Total fixed manufacturing overhead $10,800 / 2,700 units produced = $4

Req. 2a

	Video King

	Income Statement (Absorption Costing)

	Month Ended November 30, 2012

	Sales revenue (2,800 x $41) 
	 $114,800

	Cost of goods sold (2,800 x $18)
	     50,400

	Gross profit
	  $ 64,400

	Selling and administrative expenses
	     29,600*

	Operating income
	   $34,800

	
	

	Ending finished goods inventory, 
	

	   November 30, 2012 = 100 games x $18 = $1,800
	


*Sales commission cost per game (2,800 x $7)  = $19,600
 Total fixed marketing and administrative cost =    10,000
 Total selling and administrative expenses           $29,600*












(continued)  P 19A-5A
Req. 2b

	Video King

	Income Statement (Variable Costing)

	Month Ended November 30, 2012

	Sales revenue (2,800 x $41)
	$114,800

	Variable expenses
	58,800*

	Contribution margin
	$56,000

	Fixed expenses
	  20,800**

	Operating income
	$ 35,200

	
	

	Ending finished goods inventory,
	

	   November 30, 2012 = 100 games x $14 = $1,400
	

	The $400 difference = 100 games unsold x $4 fixed 

        manufacturing overhead per game.
	


* Variable cost of goods sold (2,800 x $14) = $39,200
  Sales commission cost (2,800 × $7)            =   19,600
  Total variable expenses       




   $58,800*

** Fixed manufacturing overhead                    = $10,800
  Fixed marketing and administrative costs =   10,000
  Total fixed expenses                



     $20,800**


Req. 3

In November, absorption costing operating income is less than variable costing operating income.  This is because the number of units (games) produced was less than the number of units sold for the month.  

As inventory declines, as was the case in November, October’s fixed manufacturing overhead costs that absorption costing assigned to that inventory are expensed in November.  This decreases November’s absorption costing income. 

(25-30 min.)  P 19A-6B
Req. 1
	
	January 2012

	
	Absorption Costing
	Variable Costing

	Variable manufacturing costs
	$3.00
	$3.00

	Fixed manufacturing costs
	    0.60*
	   —      

	Total product cost per meal
	$3.60
	$3.00


* $690 / 1,150 = $0.60
Req. 2a

	Claudia’s Foods

	Income Statement (Absorption Costing)

	Month Ended January 31, 2012

	Sales revenue (950 x 14)
	 $13,300

	Cost of goods sold (950 x $3.60)
	     3,420

	Gross profit
	   $9,880

	Selling and administrative expenses
	     3,200*

	Operating income
	   $6,680

	
	

	Ending finished goods inventory,
	

	   January 31, 2012 = 200 meals x $3.60 = $720
	


*Sales commission cost per meal (950 x $3)    = $2,850
 Total fixed marketing and administrative cost =     350
 Total selling and administrative expenses          $3,200*
(continued)  P 19A-6B
Req. 2b
	Claudia’s Foods

	Income Statement (Variable Costing)

	Month Ended January 31, 2012

	Sales revenue (950 x $14)
	$13,300

	Variable expenses
	  5,700*

	Contribution margin
	$7,600

	Fixed expenses
	   1,040**

	Operating income
	$6,560

	
	

	Ending finished goods inventory,
	

	   January 31, 2012 = 200 meals x $3 = $600
	

	The $120 difference = 200 meals unsold x $0.60 fixed 

        manufacturing overhead per meal.
	


* Variable cost of goods sold (950 x $3) = $2,850
  Sales commission cost (950 × $3)          =   2,850
  Total variable expenses       



   $5,700*

** Fixed manufacturing overhead                    = $690
  Fixed marketing and administrative costs =   350
    Total fixed expenses                


       $1,040**
Req. 3

In January, absorption costing operating income exceeds variable costing operating income.  This is because the number of units (meals) produced was greater than the number of units sold for the month.  

Fixed manufacturing overhead costs that absorption costing assigned to the inventory produced for the month are fully expensed under variable costing.  Under absorption costing, however, a portion of these costs are held up in ending inventory and will not be expensed until those units (meals) are sold.

(25-30 min.)  P 19A-7B
Req. 1

	
	October & November

	
	Absorption
	Variable

	
	Costing
	Costing

	Variable manufacturing costs…………
	$12
	$12

	Fixed manufacturing costs…………….
	    5*
	   —   

	Total………………………………………...
	$17
	$12


*$11,500 / 2,300 units = $5
Req. 2a

	Play Zone

	Income Statement (Absorption Costing)

	Month Ended November 30, 2012

	Sales revenue (2,400 x $38)
	$91,200

	Cost of goods sold (2,400 x $17)
	40,800

	Gross profit
	$50,400

	Selling and administrative expenses
	19,500*

	Operating income
	$30,900

	
	

	Ending finished goods inventory,
	

	   November 30, 2012 = 100 games x $17 = $1,700
	


*Sales commission cost per game (2,400 x $5)  = $12,000
 Total fixed marketing and administrative cost =      7,500
 Total selling and administrative expenses           $19,500*












(continued)  P 19A-7B
Req. 2b

	Play Zone

	Income Statement (Variable Costing)

	Month Ended November 30, 2012

	Sales revenue (2,400 x $38)
	$91,200

	Variable expenses
	  40,800*

	Contribution margin
	$50,400

	Fixed expenses
	  19,000**

	Operating income
	$31,400

	
	

	Ending finished goods inventory,
	

	   November 30, 2012 = 100 games x $12 = $1,200
	

	The $500 difference = 100 games unsold x $5 fixed 

        manufacturing overhead per game.
	


* Variable cost of goods sold (2,400 x $12) = $28,800
  Sales commission cost (2,400 × $5)            =   12,000
  Total variable expenses       



        $40,800*

** Fixed manufacturing overhead                    = $11,500
  Fixed marketing and administrative costs =     7,500
    Total fixed expenses                


          $19,000**
Req. 3

In November, absorption costing operating income is less than 

variable costing operating income.  This is because the number of units (games) produced was less than the number of units sold for the month.  

As inventory declines, as was the case in November, October’s fixed manufacturing overhead costs that absorption costing assigned to that inventory are expensed in November.  This decreases November’s absorption costing income. 
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