Solutions to recommended exercise
Chapter 04 Cost – Volume – Profit Relationships
Exercise 4-1 
	1.	The new income statement would be:

	
	
	Total
	Per Unit

	
	Sales (10,100 units)	
	$353,500
	$35.00

	
	Variable expenses	
	 202,000
	 20.00

	
	Contribution margin	
	151,500
	$15.00

	
	Fixed expenses	
	 135,000
	

	
	Net operating income	
	$ 16,500
	



		You can get the same net operating income using the following approach:

	
	Original net operating income	
	$15,000

	
	Change in contribution margin 
(100 units × $15.00 per unit)	
	   1,500

	
	New net operating income	
	$16,500



	2.	The new income statement would be:

	
	
	Total
	Per Unit

	
	Sales (9,900 units)	
	$346,500
	$35.00

	
	Variable expenses	
	 198,000
	 20.00

	
	Contribution margin	
	148,500
	$15.00

	
	Fixed expenses	
	 135,000
	

	
	Net operating income	
	$ 13,500
	



		You can get the same net operating income using the following approach:

	
	Original net operating income	
	$15,000 

	
	Change in contribution margin 
(-100 units × $15.00 per unit)	
	  (1,500)

	
	New net operating income	
	$13,500 


	3.	The new income statement would be:

	
	
	Total
	Per Unit

	
	Sales (9,000 units)	
	$315,000
	$35.00

	
	Variable expenses	
	 180,000
	 20.00

	
	Contribution margin	
	135,000
	$15.00

	
	Fixed expenses	
	 135,000
	

	
	Net operating income	
	$         0
	



		


		Note: This is the company’s break-even point.
Using the BE% concept, BE% of 90% () means that the company will need 90% of its sales to break-even, therefore, a drop of 10% in sales (from 1,000 to 900 units) will move the profitable position to break-even. 
Exercise 4-3 
	1.	The profit graph is based on the following simple equation:

	
	Profit
	= Unit CM × Q − Fixed expenses

	
	Profit
	= ($16 − $11) × Q − $16,000

	
	Profit
	= $5 × Q − $16,000



		To plot the graph, select two different levels of sales such as Q=0 and Q=4,000. The profit at these two levels of sales are -$16,000 (=$5 × 0 − $16,000) and $4,000 (= $5 × 4,000 − $16,000).



Exercise 4-3 (continued)
	2.	Looking at the graph, the break-even point appears to be 3,200 units. This can be verified as follows:

	
	Profit
	= Unit CM × Q − Fixed expenses

	
	
	= $5 × Q − $16,000

	
	
	= $5 × 3,200 − $16,000

	
	
	= $16,000 − $16,000

	
	
	= $0



Exercise 4-4 
	1.	The company’s contribution margin (CM) ratio is:

	
	Total sales	
	$200,000

	
	Total variable expenses	
	 120,000

	
	= Total contribution margin	
	80,000

	
	÷ Total sales	
	$200,000

	
	= CM ratio	
	40%


	2.	The change in net operating income from an increase in total sales of $1,000 can be estimated by using the CM ratio as follows:

	
	Change in total sales	
	$1,000
	

	
	× CM ratio	
	      40
	%

	
	= Estimated change in net operating income	
	$  400
	



		This computation can be verified as follows:

	
	Total sales	
	$200,000
	

	
	÷ Total units sold	
	   50,000
	units

	
	= Selling price per unit	
	$4.00
	per unit

	
	
	
	

	
	Increase in total sales	
	$1,000
	

	
	÷ Selling price per unit	
	$4.00
	per unit

	
	= Increase in unit sales	
	250
	units

	
	Original total unit sales	
	50,000
	units

	
	New total unit sales	
	50,250
	units

	
	
	Original
	New

	
	Total unit sales	
	   50,000
	   50,250

	
	Sales	
	$200,000
	$201,000

	
	Variable expenses	
	 120,000
	 120,600

	
	Contribution margin	
	80,000
	80,400

	
	Fixed expenses	
	  65,000
	  65,000

	
	Net operating income	
	$ 15,000
	$ 15,400



Exercise 4-5 
	1.	The following table shows the effect of the proposed change in monthly advertising budget:
	
	
	
	Sales With
	

	
	
	
	Additional
	

	
	
	Current
	Advertising
	

	
	
	Sales
	Budget
	Difference

	
	Sales	
	$180,000
	$189,000
	$ 9,000

	
	Variable expenses	
	 126,000
	 132,300
	  6,300

	
	Contribution margin	
	54,000
	56,700
	2,700

	
	Fixed expenses	
	  30,000
	  35,000
	   5,000

	
	Net operating income	
	$ 24,000
	$ 21,700
	$ (2,300)



		Assuming no other important factors need to be considered, the increase in the advertising budget should not be approved because it would lead to a decrease in net operating income of $2,300.
		Alternative Solution 1

	
	Expected total contribution margin:
$189,000 × 30% CM ratio	
	$56,700

	
	Present total contribution margin:
$180,000 × 30% CM ratio	
	 54,000

	
	Incremental contribution margin	
	2,700

	
	Change in fixed expenses:
Less incremental advertising expense	
	   5,000

	
	Change in net operating income	
	$ (2,300)


		Alternative Solution 2

	
	Incremental contribution margin:
$9,000 × 30% CM ratio	
	$2,700

	
	Less incremental advertising expense	
	  5,000

	
	Change in net operating income	
	$ (2,300)


	2.	The $2 increase in variable expense will cause the unit contribution margin to decrease from $27 to $25 with the following impact on net operating income:

	
	Expected total contribution margin with the higher-quality components:
2,200 units × $25 per unit	
	$55,000

	
	Present total contribution margin:
2,000 units × $27 per unit	
	 54,000

	
	Change in total contribution margin	
	$ 1,000



		Assuming no change in fixed expenses and all other factors remain the same, the higher-quality components should be used.

Exercise 4-6 
	1.	The equation method yields the break-even point in unit sales, Q, as follows:

	
	Profit
	= Unit CM × Q − Fixed expenses

	
	$0
	= ($15 − $12) × Q − $4,200

	
	$0
	= ($3) × Q − $4,200

	
	$3Q
	= $4,200

	
	Q
	= $4,200 ÷ $3

	
	Q
	= 1,400 baskets



	2.	The equation method can be used to compute the break-even point in dollar sales as follows:


	
	
	Profit
	= CM ratio × Sales − Fixed expenses

	
	$0
	= 0.20 × Sales − $4,200

	
	0.20 × Sales
	= $4,200

	
	Sales
	= $4,200 ÷ 0.20

	
	Sales
	= $21,000



	3.	The formula method gives an answer that is identical to the equation method for the break-even point in unit sales:


	
	4.	The formula method also gives an answer that is identical to the equation method for the break-even point in dollar sales:


	
Note: Not required by the question, the break-even point in sales value ($) and units can be calculated using the BE% method in the following:
BE% =  
We can assume Q be any quantity, say 100 units
then, we can compute BE% =.
That means we need 14 times of current sales to break-even.  
The current sales = 100 units (as assumed), therefore
The break-even sales units = 100 x 14 = 1,400 units
For breakeven sales value, it needs 14 times of the current sales value to breakeven:
Current sales = $15 per unit x 100 units = $1,500
Therefore the break-even sales value = $1,500 x 14 = $21,000.
[bookmark: _GoBack]This approach will work with any assumed quantity. 
If fixed expenses and contribution margin per unit are given, then break-even unit calculation would be faster by using: BE unit = 

The BE% is a powerful method that can apply to multi-product break-even.  

Exercise 4-7 
	1.	The equation method yields the required unit sales, Q, as follows:

	
	Profit
	= Unit CM × Q − Fixed expenses

	
	$10,000
	= ($120 − $80) × Q − $50,000

	
	$10,000
	= ($40) × Q − $50,000

	
	$40 × Q
	= $10,000 + $50,000

	
	Q
	= $60,000 ÷ $40 

	
	Q
	= 1,500 units



	2.	The formula approach yields the required unit sales as follows:

	
Note:  The answers for questions 1 and 2 can also be achieved by using the BE% method:

1. The expected sales quantity = 
2. The expected sales quantity = 

Exercise 4-8 
	1.	To compute the margin of safety, we must first compute the break-even unit sales.

	
	Profit
	= Unit CM × Q − Fixed expenses

	
	$0
	= ($30 − $20) × Q − $7,500

	
	$0
	= ($10) × Q − $7,500

	
	$10Q
	= $7,500

	
	Q
	= $7,500 ÷ $10

	
	Q
	= 750 units



	
	Sales (at the budgeted volume of 1,000 units)	
	$30,000

	
	Less break-even sales (at 750 units)	
	 22,500

	
	Margin of safety (in dollars)	
	$ 7,500



	2.	The margin of safety as a percentage of sales is as follows:

	
	Margin of safety (in dollars) (a)	
	$7,500

	
	Sales (b)	
	$30,000

	
	Margin of safety percentage (a) ÷ (b)	
	25%


Exercise 4-9 
	1.	The company’s degree of operating leverage would be computed as follows:

	
	Contribution margin (a)	
	$48,000

	
	Net operating income (b)	
	$10,000

	
	Degree of operating leverage (a) ÷ (b)	
	4.8



	2.	A 5% increase in sales should result in a 24% increase in net operating income, computed as follows:

	
	Degree of operating leverage (a)	
	4.8  

	
	Percent increase in sales (b)	
	  5%

	
	Estimated percent increase in net operating income (a) × (b)	
	 24%



	3.	The new income statement reflecting the change in sales is:

	
	
	Amount
	Percent of Sales

	
	Sales	
	$84,000
	100%

	
	Variable expenses	
	 33,600
	 40%

	
	Contribution margin	
	50,400
	 60%

	
	Fixed expenses	
	 38,000
	

	
	Net operating income	
	$12,400
	



	
	Net operating income reflecting change in sales	
	$12,400

	
	Original net operating income (a)	
	10,000

	
	Change in net operating income (b)	
	$  2,400

	
	Percent change in net operating income (b) ÷ (a)	
	24%
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