Exercise 5-6A

Since the product- and facility-sustaining costs do not differ between the alternatives, they are not avoidable.  The differential revenue and relevant (i.e., avoidable) costs are shown below:

	Relevant Revenue and Costs
	
	

	Additional revenue (4,000 x $1,200)
	$4,800,000
	

	Unit-level materials (4,000 x $600)
	(2,400,000)
	

	Unit-level labor (4,000 x $200)
	(800,000)
	

	Unit-level overhead (4,000 x $250)
	(1,000,000)
	

	    Contribution to profit
	$  600,000
	

	
	
	


Since the acceptance will produce a $600,000 benefit over a decision to reject, the special order should be accepted.

Exercise 5-12A

a.
Two-thirds of the product-level and all of the facility-sustaining costs are not avoidable.  These costs are not relevant to the decision because they will be incurred regardless of whether the containers are made or purchased.  The relevant (i.e., avoidable) costs are shown below.

	Avoidable Costs
	
	

	Unit-level materials
	$  9,000
	

	Unit-level labor
	12,000
	

	Unit-level overhead costs
	7,800
	

	Product-level costs
	6,000
	

	    Total cost
	$34,800
	

	
	
	


Since the cost of buying containers is $40,500 (i.e., $4.5 x 9,000), Foster would be better off continuing to make them.

b.
Foster is giving up the opportunity to obtain $18,000 of lease income by continuing to make the containers.  This is an opportunity cost that could be avoided by purchasing the containers.  When this cost is included in the decision, total avoidable costs (i.e., $34,800 + $18,000=$52,800) are greater than the cost to purchase (i.e., $40,500).  Accordingly, the recommendation made in Requirement a would change.  Under these circumstances, Foster should purchase the containers.

Exercise 5-15A

a.
First, identify all of the revenues and costs associated with the operation of Segment A.  These items are listed in the problem under the column labeled Segment A.  Remember the two alternatives are to either keep Segment A or to eliminate the segment.  Eliminate the items that do not differ between these alternatives and the sunk costs.   The $44,000 of general fixed costs will continue regardless of whether the segment is eliminated.    Consequently, this cost is not avoidable.  The relevant cost and revenue items are shown below:

	Relevant Rev. and Cost items for Segment A

	Revenue
	$196,000
	

	Cost of goods sold
	(143,000)
	

	Sales commissions
	(20,000)
	

	Advertising expense
	(3,000)
	

	Effect on income
	$30,000
	

	
	
	


The above analysis suggests the segment is contributing $30,000 to the profitability of the company as a whole.  This analysis can be verified by creating comparative company income statements under the two alternatives.  The appropriate computations are shown below:

b.

	Decision
	Keep Seg. A
	Eliminate Seg. A

	Revenue
	$801,000
	$605,000

	Cost of goods sold
	(431,000)
	(288,000)

	Sales commissions
	(80,000)
	(60,000)

	Contribution margin
	290,000
	257,000

	Gen. fixed operating expenses
	(140,000)
	(140,000)

	Advertising expense
	(13,000)
	(10,000)

	Net income
	$137,000
	$107,000

	
	
	


Since Segment A contributes $30,000 to profitability it should not be eliminated.

Exercise 5-18A

The original cost and book value of the old machine are different measures of the same sunk cost and are therefore not relevant.  The opportunity cost of using the old machine in future accounting periods is its current market value less its future salvage value (i.e., $60,000 – $10,000 = $50,000).  Similarly, using the new machine would cost $184,000 ($200,000 – $16,000).  The relevant (i.e., avoidable) cost of operating each machine for nine years is shown below:

	Decision
	Keep Old Machine
	
	Purchase New Machine
	

	Opportunity cost
	$   50,000
	
	
	

	Purchase price less salvage
	
	
	$184,000
	

	Operating costs 
	216,000
	
	72,000
	

	Total cost
	$266,000
	
	$256,000
	

	
	
	
	
	


Since the cost of the new machine is less than the old, the old machine should be replaced. Stated alternatively, by operating the new machine, the cost of the old is avoided. To avoid as much cost as possible, the old machine should be replaced.

Exercise 5-21A

a.
The original cost and book value are sunk costs that are not relevant.  The annual opportunity cost computed on a straight-line basis is as follows: ($77,500 Current Market Value – $7,500 Salvage) ( 4 years = $17,500 per year.  Since the annual cost of using the existing machine is higher than the annual cost of leasing the equipment, the existing machine should be replaced.

b.
The total lease cost over the four-year contract is $60,000 ($15,000 x 4).  Since the total cost of the lease is less than the total opportunity cost (i.e., $77,500 Current Market Value – $7,500 Salvage = $70,000), the machine should be replaced.  The conclusion is the same as that determined in requirement a because the same data apply to both requirements.  The only difference is that the data are annualized in requirement a while they are presented as cumulative totals in requirement b. 

Problem 5-31A

The decision is whether to make product A or Product B.  The per unit contribution margins for the products are shown below:

	Decision
	Product A
	
	Product B
	

	Revenue
	$26
	
	$24
	

	Variable cost
	22
	
	18
	

	    Contribution margin
	$  4
	
	$  6
	

	
	
	
	
	


a.
While Product B produces a higher contribution margin per unit, consideration must also be given to the labor that it takes to produce each product.  This can be accomplished by determining the contribution margin per labor hour.  The appropriate computations are shown below:

	 Decision
	Product A
	
	Product B
	

	Contribution margin (a)
	$4
	
	$6
	

	Labor hours to produce (b)
	2
	
	4
	

	   Contribution margin per labor hour (a(b)
	$2
	
	$1.50
	

	
	
	
	
	



Based on the contribution margin per labor hour, Product A should be produced.

a. Since the company can only stock one product because of limited floor space, the product that produces the higher total contribution margin should be chosen.  Clearly, Product B has the higher per unit contribution   margin, but   the  company  can  sell  more   units  of Product A.  Which is better, fewer sales of high-profit items or higher sales of low-profit items?  To determine the answer multiply the contribution margin per unit by the number of units sold.  The solution is shown below:

	Decision
	Product A
	
	Product B
	

	Contribution margin (a)
	$         4
	
	$       6
	

	Units produced and sold (b)
	10,000
	
	8,000
	

	     Total contribution margin (a x b)
	$40,000
	
	$48,000
	

	
	
	
	
	


In this case Product B has the higher per unit contribution margin and the higher total contribution margin.  Accordingly Product B should be sold.

c.
While Product B has the higher contribution margin per unit, consideration must be given to the machine hours required to produce the products.  This can be accomplished by computing the contribution margin per machine hour.  The appropriate computations are shown below:

	Decision
	Product A
	
	Product B
	

	Contribution margin (a)
	$4
	
	$6
	

	Machine hours to produce (b)
	2
	
	5
	

	   Total cont. margin per machine hr. (a ( b)
	$2
	
	$1.20
	

	
	
	
	
	


Based on the contribution margin per machine hour, Product A should be produced.  Given that the company has a maximum capacity of 40,000 machine hours and can sell all the products it produces, Product A will increase profits by $80,000 (i.e., $2 x 40,000 hours) where Product B can only increase profits by $48,000 (i.e., $1.20 x 40,000 hours). 

Product B produces the greatest profit per unit but profitability depends on the number of machine hours involved in producing the product.  Product A produces a higher profit per machine hour because it takes fewer machine hours to produce.   Therefore Product A should be produced.

