Chapter 12   Managerial Accounting and Cost–Volume–Profit Relationships
Solutions to Odd-Numbered Problems

	CHAPTER 12
	
	Managerial Accounting and Cost-Volume-Profit Relationships 



	E12.7.                                                    
	           
	Variable
	Fixed

	
	Wages of assembly-line workers ……………………
	x
	_____

	
	Depreciation--plant equipment ……………………
	_____
	x

	
	Glue and thread………………………………………
	x
	_____

	
	Shipping costs ………………………………………
	x
	_____

	
	Raw materials handling costs ………………………
	x
	_____

	
	Salary of public relations manager …………………
	_____
	x

	
	Production run setup costs …………………………
	x
	_____

	
	Plant utilities…………………………………………
	x
	x

	
	Electricity cost of retail stores ………………………
	x
	x

	
	Research and development expenses ………………
	x 
	x

	
	
	
	

	
	Note: The last three items are each likely to have a mixed cost behavior pattern. 


	E12.9.
	

	a.
	Total cost = ($430 fixed cost + ($0.56 variable cost per mile * 2,342 miles)) = $1,741.52

	
	

	b.
	No, it would not be meaningful to calculate an average cost per mile, because that        would involve unitizing the fixed expenses, and they do not behave on a per mile basis.                 Whatever average cost per mile was calculated would be valid only for the number of                miles used in the calculation.  An average cost for any other number of miles driven would be different, because the fixed expenses per mile would decrease for each additional mile driven.


	E12.11.
	Note to Student:  The purpose of this assignment is to help you to build an understanding of cost-volume-profit relationships by solving for the ‘missing pieces of the puzzles.’  In this regard, it may be helpful to insert a Contribution Margin column or to rearrange the data using the expanded contribution margin model.

	
	
	
	
	
	
	

	
	Answer:                                                             
	Sales
	Variable

Costs
	Contribution

Margin Ratio
	Fixed

Costs
	Operating

Income (Loss)

	
	Firm A 
	$320,000 
	$217,600 
	32%
	$64,100 
	$38,300 

	
	Firm B 
	655,000         
	465,050                
	29% 
	118,000                
	71,950

	
	Firm C 
	134,000           
	99,160                
	26% 
	36,700                
	(1,860)

	
	Firm D 
	73,750            
	59,000                
	20% 
	19,670                
	(4,920) 

	
	
	
	
	
	
	

	
	Calculations:
	
	
	
	
	

	
	Firm A 
	VC = Sales * (1 - CM%) = $320,000 * 68% = $217,600

	
	
	CM = Sales - VC = $320,000 - $217,600 = $102,400

	
	
	or CM = Sales * CM% = $320,000 * 32% = $102,400

	
	
	FC = CM - Operating Income = $102,400 - $38,300 = $64,100

	
	
	or FC = (Sales * CM%) - Operating Income = ($320,000 * 32%) - $38,300 = $64,100

	E12.11.              
	(continued)
	

	
	Firm B 
	CM = FC + Operating Income = $118,000 + $71,950 = $189,950

	
	
	Sales = CM + VC = $189,950 + $465,050 = $655,000

	
	
	CM% = CM / Sales = $189,950 / $655,000 = 29%

	
	
	

	
	Firm C 
	VC = Sales * (1 - CM%) = $134,000 * 74% = $99,160

	
	
	CM = Sales - VC = $134,000 - $99,160 = $34,840

	
	
	or CM = Sales * CM% = $134,000 * 26% = $34,840

	
	
	Operating Loss = CM - FC = $34,840 - $36,700  = $(1,860)

	
	
	

	
	Firm D 
	Sales = VC / (1 - CM%) = $59,000 / 80% = $73,750

	
	
	CM = Sales - VC = $73,750 - $59,000 = $14,750

	
	
	or CM = Sales * CM% = $73,750 * 20% = $14,750

	
	
	FC = CM + Operating (Loss) = $14,750 + $4,920 = $19,670


	E12.13.
	
	
	
	
	
	
	

	a.
	Use the model, enter the known data, and solve for the unknown.

	
	
	
	
	
	
	
	

	
	
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$  ?  
	
	
	
	
	100% 

	
	Variable Expense
	7.00
	
	
	
	
	  70%

	
	Contribution Margin 
	$  ?                                                      
	*
	
	=
	  $
	30%

	
	
	
	
	
	
	
	

	
	Variable expenses = 70% of selling price.  Selling price = $7.00 / 70% = $10.00

	
	
	
	
	
	
	
	

	b.                                         
	
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$10.00 
	
	
	
	
	100%

	
	Variable Expense 
	   7.00                                                       
	
	
	
	
	  70%

	
	Contribution Margin 
	$ 3.00 
	*
	?
	=
	$      ? 
	30%

	
	Fixed Expense 
	
	
	
	
	(21,000)
	

	
	Operating Income 
	
	
	   
	
	    $   9,000 
	

	
	
	
	
	
	
	
	

	
	Total contribution margin = ($21,000 + $9,000) = $30,000.   Total contribution margin divided by the contribution margin per unit of $3.00 gives 10,000 units of the new product that would have to be sold to increase operating income by $9,000.


	E12.15.
	
	
	
	
	
	
	

	a.
	
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$2.50 
	
	
	
	
	100%

	
	Variable Expense 
	  0.80                                                        
	
	
	
	
	  32%

	
	Contribution Margin 
	$1.70
	*
	750
	= 
	$ 1,275
	68%

	
	Fixed Expense
	
	
	
	
	  (350)
	

	
	Operating income from increased volume 
	
	
	$    925 
	

	
	Variable expenses of 950 cones given away, @ $0.80
	
	  (760)
	

	
	Net increase in operating income 
	
	
	$   165 
	

	
	
	
	
	
	
	
	


	E12.15.              
	(continued)

	b.  
	Yes.  Not only does the promotion itself result in increased operating income, but also it is likely that customers will purchase some other products (e.g., food and/or beverages) on which additional contribution margin will be earned.


	P12.17.
	
	
	

	a.
	Solution approach:  First, calculate variable cost per unit in September and use the same per unit cost for October.  Second, fixed cost will be the same for each month.  Third, with knowledge of total costs for August, and variable and fixed costs for October, solve for mixed costs for October.

	
	
	September
	     October

	
	Activity ………………………………………
	5,000 units
	      8,000 units

	
	Costs:
	
	

	
	Variable ($10,000 / 5,000 units = $2 per unit)
	$10,000
	$16,000

	
	Fixed (same total amount each month) ………
	30,000              
	30,000

	
	Mixed (Total costs -  (Variable + Fixed))……
	  20,000             
	  24,500

	
	Total  …………………………………………
	$60,000 
	$70,500

	
	
	
	

	b.
	Variable rate
	=
	(High $ - Low $) / (High units - Low units)

	
	
	=
	($24,500 - $20,000) / (8,000 - 5,000)

	
	
	=
	$4,500 / 3,000 = $1.50 per unit

	
	

	
	Total mixed cost
	=
	Fixed cost + Variable cost

	
	$24,500 
	=
	?   + ($1.50 * 8,000 units)

	
	?
	=
	$12,500

	
	
	
	

	
	Cost formula
	=
	Fixed cost + (Variable rate * Volume)

	
	
	=
	$12,500 + $1.50 per unit

	
	
	
	

	
	Proof at 5,000 units: Mixed cost = $12,500 + ($1.50 * 5,000 units) = $20,000


	P12.19.
	
	
	

	a.
	Revenues (20,000 units * $10 per unit)  ………………
	
	$200,000

	
	Variable expenses:
	
	

	
	Cost of goods sold (20,000 units * $ 5.20 per unit) …
	$104,000
	

	
	Selling expenses (20,000 unit * $0.30 per unit)  ………
	6,000
	

	
	Administrative expenses (20,000 units * $0.50 per unit)
	   10,000
	

	
	Total variable expenses ………………………………
	
	120,000

	
	Contribution margin  …………………………………
	
	$  80,000

	
	Fixed expenses:
	
	

	
	Cost of goods sold  ……………………………………
	$36,000
	

	
	Selling expenses ………………………………………
	9,200
	

	
	Administrative expenses………………………………
	  18,800
	

	
	Total fixed expenses  …………………………………
	
	64,000

	
	Operating income  ……………………………………
	
	$ 16,000

	
	
	
	


	E12.19.              
	(continued)

	b.
	Contribution margin per unit = Total CM / Volume = $80,000 / 20,000 units = $4.00

	
	Alternative approach:  

CM per unit = Selling price per unit - Variable expense per unit 

    = $10.00 - $6.00 = $4.00 per unit

	
	

	
	Contribution margin ratio = CM / Revenues = $80,000 / $200,000 = 40%

	
	

	
	Alternative approach:  

CM ratio = CM per unit / Selling price per unit = $4.00 / $10.00 = 40%

	
	
	
	

	c.
	1. Volume of 14,000 units:
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$10.00 
	
	
	
	
	100%

	
	Variable Expense 
	6.00                                                        
	
	
	
	
	 60%

	
	Contribution Margin 
	$  4.00 
	*
	28,000          
	=
	$112,000 
	40%

	
	Fixed Expense
	
	
	
	
	(64,000)
	

	
	Operating Income 
	
	
	
	
	$  48,000
	

	
	
	
	
	
	
	
	

	
	Alternative approach:  8,000 more units sold @ $4.00 CM per unit = $32,000 increase                      in contribution margin and operating income.  Present operating income is $16,000, so                      new operating income will be $48,000.

	
	
	
	
	
	
	
	

	
	2. Volume of 6,000 units: 
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$10.00 
	
	
	
	
	100%

	
	Variable Expense 
	6.00                                                        
	
	
	
	
	 60%

	
	Contribution Margin 
	$  4.00 
	*
	12,000            
	=
	$ 48,000 
	40%

	
	Fixed Expense (no change) 
	
	
	
	
	(64,000)
	

	
	Operating Loss 
	
	
	
	
	$(16,000)
	

	
	
	
	
	
	
	
	

	
	Alternative approach:  Operating income decreases by $32,000 (8,000 units * $4.00                              contribution margin per unit) from present operating income of $16,000, causing an operating loss of $16,000.

	
	
	
	
	
	
	
	

	d.
	1. Use the contribution margin ratio of 40%.  Revenue increase of $60,000 causes a                            $24,000 increase (40% * $60,000) in contribution margin and operating income.                               Operating income = $16,000 + $24,000 = $40,000

	
	
	
	
	
	
	
	

	
	2. Revenue decrease of $52,000 causes a $20,800 decrease (40% * $52,000) in contribution margin and operating income. Operating income changes to a loss 

= $16,000 - $20,800 = $(4,800)


	P12.21.
	
	

	a.
	Sales  ……………………………………………………………………
	$  65,000

	
	Variable expenses (70% * $65,000) ……………………………………
	(45,500)

	
	Contribution margin (30% * $65,000) …………………………………
	$  19,500

	
	Fixed expenses …………………………………………………………
	(22,000)

	
	Operating loss  …………………………………………………………
	$  (2,500)

	E12.21.              
	(continued)
	

	
	Note: Operating loss remains the same, so Fixed expenses = ($19,500 Contribution margin + $2,500 Operating loss).

	
	
	

	b.
	Increase in sales (10% * $65,000) ……………………………………..
	$  6,500

	
	Contribution margin ratio  ………………………………………………
	     30%

	
	Increase in contribution margin …………………………………………
	$  1,950

	
	Previous operating loss  …………………………………………………
	(2,500)

	
	Adjusted operating loss  …………………………………………………
	$   (550)

	
	
	

	
	Operating loss = $(2,500) + $1,950 = $(550).  The increase in contribution margin is also a decrease in the operating loss, because fixed expenses do not change.

	
	
	

	c.  
	At break‑even, contribution margin = fixed expenses = $22,000                   Contribution margin = (30% contribution margin ratio * ??? sales) = $22,000

Sales = ($22,000 fixed expenses / 30% CM ratio) = $73,333 at break‑even.


	P12.23.
	
	
	
	
	
	

	a.
	
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue
	$15 
	
	
	
	

	
	Variable Expense 
	   9
	
	
	
	

	
	Contribution Margin 
	$ 6 
	*
	?
	=
	$ 27,000

	
	Fixed Expense 
	
	
	
	
	(27,000)

	
	Operating Income 
	
	
	
	
	$         0

	
	
	
	
	
	
	

	
	At the break‑even point, total contribution margin must equal total fixed expenses.  Break‑even volume = ($6 contribution margin per unit * ??? volume) = $27,000   

Thus, break-even volume = 4,500 units  

Total revenue = (4,500 units * $15 per unit) = $67,500

Alternative approach:  $27,000 / 40% contribution margin ratio = $67,500

	
	
	
	
	
	
	

	b.                                           
	Margin of safety = Total sales – Break-even sales
                            = $75,000 - $67,500

                            = $7,500

Margin of safety ratio = Margin of safety / Total sales

                                    = $7,500 / $75,000

                                    = 10%

	
	
	
	
	
	
	

	c.                                           
	
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue
	$15 
	
	
	
	

	
	Variable Expense 
	  9
	
	
	
	

	
	Contribution Margin 
	$ 6 
	*
	5,400
	=
	$32,400 

	
	Fixed Expense 
	
	
	
	
	(27,000)

	
	Operating Income 
	
	
	
	
	$  5,400

	
	
	
	
	
	
	


	E12.23.              
	(continued)
	
	
	
	
	

	d.                                           
	
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue
	$13
	
	
	
	

	
	Variable Expense 
	  9
	
	
	
	

	
	Contribution Margin
	$ 4
	*
	8,400
	=
	$33,600

	
	Fixed Expense
	
	
	
	
	(27,000)

	
	Operating Income
	
	
	
	
	$  6,600

	
	
	
	
	
	
	

	e.  
	Does the increase in volume move fixed expenses into a new relevant range?                                   Are variable expenses really linear?

	
	
	
	
	
	
	

	f.                                           
	
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue
	$16
	
	
	
	

	
	Variable Expense
	  9
	
	
	
	

	
	Contribution Margin
	$ 7
	*
	5,400
	=
	$37,800

	
	Fixed Expense
	
	
	
	
	(33,000)

	
	Operating Income
	
	
	
	
	$  4,800

	
	
	
	
	
	
	

	g.
	1. Volume of 5,400 units per month:
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue
	$15.00
	
	
	
	

	
	Variable Expense
	  9.80
	
	
	
	

	
	Contribution Margin
	$ 5.20
	*
	5,400
	=
	$28,080

	
	Fixed Expense#
	
	
	
	
	(22,800)

	
	Operating Income
	
	
	
	
	$  5,280

	
	
	
	
	
	
	

	
	  #Current fixed expenses…………………………………………………
	$27,000

	
	   Decrease in fixed expenses (2 salespersons @ $2,500)  ………………
	(5,000)

	
	   Increase in fixed expenses (2 salespersons @ $400)  …………………
	     800

	
	   Adjusted fixed expenses ………………………………………………
	$22,800

	
	
	
	
	
	
	

	
	2. Volume of 6,000 units per month:
	Per Unit
	*
	Volume
	=
	Total

	
	Revenue 
	$15.00
	
	
	
	

	
	Variable Expense
	   9.80
	
	
	
	

	
	Contribution Margin
	$ 5.20
	*
	6,000
	=
	$31,200

	
	Fixed Expense
	
	
	
	
	(22,800)

	
	Operating Income
	
	
	
	
	$  8,400

	
	
	
	
	
	
	

	
	
	Per Unit
	*
	Volume
	=
	Total

	h.
	Revenue
	$15
	
	
	
	

	
	Variable Expense
	  9
	
	
	
	

	
	Contribution Margin
	$ 6
	*
	6,000
	=
	$36,000

	
	Fixed Expense ($27,000 + $1,000)
	
	
	
	
	(28,000)

	
	Operating Income
	
	
	
	
	$  8,000

	
	
	
	
	
	
	

	
	The sales force compensation plan change in part g results in $400 more operating income than does the plan to increase advertising.


	P12.25.
	
	
	
	

	a. & b.
	Current Operation:
	Luxury
	Economy
	Total

	
	Revenue
	$2,000 * 1,000 = $2,000,000
	$1,200 * 2,000 = $2,400,000
	$4,400,000

	
	Variable Expense
	     800
	     700
	________

	
	Contribution Margin
	$1,200 * 1,000 = $1,200,000
	$   500 * 2,000 = $1,000,000
	$2,200,000

	
	Fixed Expense
	
	
	    (700,000)

	
	Operating Income
	
	
	$1,500,000

	
	
	
	
	

	
	Total contribution margin = $1,200,000 + $1,000,000 = $2,200,000

Average contribution margin ratio = $2,200,000 / $4,400,000 = 50%
Operating income = $2,200,000 - $700,000 = $1,500,000

	
	

	c.
	Break‑even point in sales dollars = Fixed expenses / Contribution margin ratio

    = $700,000  / 50% = $1,400,000

	
	
	
	
	

	d.
	Because sales mix might change.  For example, if the company sold only the economy                     model, total contribution margin would equal the economy model contribution margin                     ratio ($500 / $1200 = 41.666%) multiplied by the current break-even point in sales dollars of                  $1,400,000, which equals $583,333.  Note that this amount is less than the $700,000 of                         fixed expenses, so the firm would have to generate a higher sales volume to break-even.                  The opposite would be true if the company sold only the luxury model—with a                               contribution margin ratio of 60% ($1200 / $2,000), total contribution margin would be                            $840,000 ($1,400,000 * 60%), and the break-even point in sales dollars would fall from                       $1,400,000 to $1,166,667 ($700,000 fixed expenses / 60% contribution margin ratio).

	
	
	
	
	

	e.
	Proposed Expansion:

	
	
	Luxury
	Economy
	Value
	Total

	
	Rev.                                   
	$2,000 * 600 = $1,200,000
	$1,200 * 1,700 = $2,040,000
	$1,500 * 800 = $1,200,000
	$4,440,000

	
	VE
	     800
	     700
	     800
	

	
	CM
	$1,200 * 600 = $   720,000
	$   500 * 1,700 = $   850,000
	$   700 * 800 = $   560,000
	$2,130,000

	
	FE
	
	
	
	  (840,000)

	
	OI
	
	
	
	$1,290,000

	
	
	
	
	
	

	f.
	No.  Based on this data analysis, adding the Value model would result in lower total                       operating income by $210,000 ($1,500,000 current operation versus $1,290,000 proposed).

	
	

	g.
	No.  Although 200 more units of the Value model would increase total contribution                     margin and operating income by $140,000 (200 units @ $ 700 CM per unit), operating                      income would rise only to $1,430,000, which is still less than under the current operation.


	P12.27.
	
	
	
	
	
	
	

	a.
	
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$ 32
	
	
	
	
	100.0%

	
	Variable Expense
	20
	
	
	
	
	62.5%

	
	Contribution Margin
	$ 12
	*
	4,100
	=
	$49,200
	37.5%

	
	Fixed Expense
	
	
	
	
	(43,200)
	

	
	Operating Income
	
	
	
	
	$ 6,000
	

	
	
	
	
	
	
	
	

	b.
	
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$ 32
	
	
	
	
	100.0%

	
	Variable Expense
	20
	
	
	
	
	62.5%

	
	Contribution Margin
	$ 12
	*
	?
	=
	$43,200
	37.5%

	
	Fixed Expense
	
	
	
	
	(43,200)
	

	
	Operating Income
	
	
	
	
	$        0
	

	
	
	
	
	
	
	
	

	
	Break‑even volume = $43,200 / $12 per unit = 3,600 units
	
	
	

	
	Break‑even revenues = 3,600 units * $32 per unit = $115,200
	
	
	

	
	
	
	
	
	
	
	

	c.
	1.                                   
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$ 32
	
	
	
	
	100.00%

	
	Variable Expense
	 14  
	
	
	
	
	43.75%

	
	Contribution Margin 
	$ 18
	*
	4,100
	=
	$73,800
	56.25%

	
	Fixed Expense
	
	
	
	
	(67,800)
	

	
	Operating Income
	
	
	
	
	$  6,000
	

	
	
	
	
	
	
	
	

	
	2.
	Per Unit
	*
	Volume
	=
	Total
	%

	
	Revenue
	$ 32
	
	
	
	
	100.00%

	
	Variable Expense
	 14  
	
	
	
	
	43.75%

	
	Contribution Margin
	$ 18
	*
	?
	=
	$67,800
	56.25%

	
	Fixed Expense
	
	
	
	
	(67,800)
	

	
	Operating Income
	
	
	
	
	$        0
	

	
	
	
	
	
	
	
	

	
	Break‑even volume = $67,800 / $18 = 3,767 units (rounded)
	
	

	
	Break‑even revenues = 3,767 units * $32 = $120,544 (rounded)
	
	

	
	
	
	
	
	
	
	

	3.
	As sales volume moves above the break‑even point, contribution margin and operating                         income will increase by a relatively greater amount than under the old cost structure (positive operating leverage).

	
	
	
	
	
	
	
	

	4.
	The new cost structure has much more risk, because if sales volume declines, the                             impact on contribution margin and operating income will be relatively greater than under the old cost structure (negative operating leverage).
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