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Exercise 13-1 (20 minutes)
	
1.
	Fixed cost per mile ($5,000* ÷ 50,000 miles)

	$0.10

	
	Variable cost per mile

	 0.07

	
	Average cost per mile

	$0.17


	
	*
	Insurance

	$1,600

	
	
	Licenses

	250

	
	
	Taxes

	150

	
	
	Garage rent

	1,200

	
	
	Depreciation

	 1,800

	
	
	Total

	$5,000




This answer assumes the resale value of the truck does not decline because of the wear and tear that comes with use.


2.
The insurance, the licenses, and the variable costs (gasoline, oil, tires, and repairs) would all be relevant to the decision, since these costs are avoidable by not using the truck. (However, the owner of the garage might insist that the truck be insured and licensed if it is left in the garage. In that case, the insurance and licensing costs would not be relevant since they would be incurred regardless of the decision.) The taxes would not be relevant, since they must be paid regardless of use; the garage rent would not be relevant, since it must be paid to park the truck; and the depreciation would not be relevant, since it is a sunk cost. However, any decrease in the resale value of the truck due to its use would be relevant.


3.
Only the variable costs of $0.07 would be relevant, since they are the only costs that can be avoided by having the delivery done commercially.

4.
In this case, only the fixed costs associated with the second truck would be relevant. The variable costs would not be relevant, since they would not differ between having one or two trucks. (Students are inclined to think that variable costs are always relevant in decision-making, and to think that fixed costs are always irrelevant. This requirement helps to dispel that notion.)

Exercise 13-3 (20 minutes)
The costs that are relevant in a make-or-buy decision are those costs that can be avoided as a result of purchasing from the outside. The analysis for this exercise is:

	
	Per Unit 
Differential Costs
	
	30,000 Units

	
	Make
	
	Buy
	
	Make
	
	Buy

	Cost of purchasing

	
	
	$21.00
	
	
	
	$630,000

	Cost of making:
	
	
	
	
	
	
	

	Direct materials

	$ 3.60
	
	
	
	$108,000
	
	

	Direct labor

	10.00
	
	
	
	300,000
	
	

	Variable overhead

	2.40
	
	
	
	72,000
	
	

	Fixed overhead

	   3.00
	*
	         
	
	   90,000
	
	             

	Total cost

	$19.00
	
	$21.00
	
	$570,000
	
	$630,000


	*
	The remaining $6 of fixed overhead cost would not be relevant, since it will continue regardless of whether the company makes or buys the parts.


The $80,000 rental value of the space being used to produce part S-6 represents an opportunity cost of continuing to produce the part internally. Thus, the completed analysis would be:

	
	Make
	Buy

	Total cost, as above

	$570,000
	$630,000

	Rental value of the space (opportunity cost)

	   80,000
	            

	Total cost, including opportunity cost

	$650,000
	$630,000


	Net advantage in favor of buying

	
	$20,000
	


Exercise 13-4 (15 minutes)

1.
Annual profits will be increased by $39,000:

	
	Per Unit
	15,000 Units

	Incremental sales

	$14.00
	$210,000

	Incremental costs:
	
	

	Direct materials

	5.10
	76,500

	Direct labor

	3.80
	57,000

	Variable manufacturing overhead

	1.00
	15,000

	Variable selling and administrative

	   1.50
	   22,500

	Total incremental costs

	 11.40
	 171,000

	Incremental profits

	$ 2.60
	$ 39,000




The fixed costs are not relevant to the decision, since they will be incurred regardless of whether the special order is accepted or rejected.


2.
The relevant cost is $1.50 (the variable selling and administrative expenses). All other variable costs are sunk, since the units have already been produced. The fixed costs would not be relevant, since they will not change in total as a consequence of the price charged for the left-over units.

Exercise 13-7 (15 minutes)

	
	
	Case 1
	
	Case 2

	
	Item
	Relevant
	Not Relevant
	
	Relevant
	Not Relevant

	a.
	Sales revenue

	X
	
	
	
	X

	b.
	Direct materials

	X
	
	
	X
	

	c.
	Direct labor

	X
	
	
	
	X

	d.
	Variable manufacturing overhead

	X
	
	
	
	X

	e.
	Depreciation— Model B100 machine

	
	X
	
	
	X

	f.
	Book value— Model B100 machine

	
	X
	
	
	X

	g.
	Disposal value— Model B100 machine

	
	X
	
	X
	

	h.
	Market value—Model B300 machine (cost)

	X
	
	
	X
	

	i.
	Fixed manufacturing overhead

	
	X
	
	
	X

	j.
	Variable selling expense

	X
	
	
	
	X

	k.
	Fixed selling expense

	X
	
	
	
	X

	l.
	General administrative overhead

	X
	
	
	
	X


Exercise 13-8 (10 minutes)
	Contribution margin lost if the Linen Department is dropped:
	

	Lost from the Linen Department

	$600,000

	Lost from the Hardware Department (10% × $2,100,000)

	 210,000

	Total lost contribution margin

	810,000

	Less fixed costs that can be avoided ($800,000 – $340,000)

	 460,000

	Decrease in profits for the company as a whole

	$350,000


Exercise 13-10  (15 minutes)
Only the incremental costs and benefits are relevant. In particular, only the variable manufacturing overhead and the cost of the special tool are relevant overhead costs in this situation. The other manufacturing overhead costs are fixed and are not affected by the decision. 

	
	Per Unit
	Total 
for 20 
Bracelets

	Incremental revenue

	$169.95
	$3,399.00

	Incremental costs:
	
	

	Variable costs:
	
	

	Direct materials

	$ 84.00
	1,680.00

	Direct labor

	45.00
	900.00

	Variable manufacturing overhead

	4.00
	80.00

	Special filigree

	     2.00
	     40.00

	Total variable cost

	$135.00
	2,700.00

	Fixed costs:
	
	

	Purchase of special tool

	
	    250.00

	Total incremental cost

	
	 2,950.00

	Incremental net operating income

	
	$  449.00


Even though the price for the special order is below the company's regular price for such an item, the special order would add to the company's net operating income and should be accepted. This conclusion would not necessarily follow if the special order affected the regular selling price of bracelets or if it required the use of a constrained resource.

Exercise 13-11 (30 minutes)
	
1.
	
	
	A
	B
	C

	
	(1)
	Contribution margin per unit

	$54
	$108
	$60

	
	(2)
	Direct material cost per unit

	$24
	$72
	$32

	
	(3)
	Direct material cost per pound

	$8
	$8
	$8

	
	(4)
	Pounds of material required per unit (2) ÷ (3)

	3
	9
	4

	
	(5)
	Contribution margin per pound (1) ÷ (4)

	$18
	$12
	$15



2.
The company should concentrate its available material on product A:

	
	A
	B
	C

	Contribution margin per pound (above)

	$      18
	$      12
	$      15

	Pounds of material available

	× 5,000
	× 5,000
	× 5,000

	Total contribution margin

	$90,000
	$60,000
	$75,000




Although product A has the lowest contribution margin per unit and the second lowest contribution margin ratio, it is preferred over the other two products since it has the greatest amount of contribution margin per pound of material, and material is the company’s constrained resource.


3.
The price Barlow Company would be willing to pay per pound for additional raw materials depends on how the materials would be used. If there are unfilled orders for all of the products, Barlow would presumably use the additional raw materials to make more of product A. Each pound of raw materials used in product A generates $18 of contribution margin over and above the usual cost of raw materials. Therefore, Barlow should be willing to pay up to $26 per pound ($8 usual price plus $18 contribution margin per pound) for the additional raw material, but would of course prefer to pay far less. The upper limit of $26 per pound to manufacture more product A signals to managers how valuable additional raw materials are to the company.



If all of the orders for product A have been filled, Barlow Company would then use additional raw materials to manufacture product C. The company should be willing to pay up to $23 per pound ($8 usual price plus $15 contribution margin per pound) for the additional raw materials to manufacture more product C, and up to $20 per pound ($8 usual price plus $12 contribution margin per pound) to manufacture more product B if all of the orders for product C have been filled as well.

Exercise 13-12 (10 minutes)
	
	A
	B
	C

	Selling price after further processing

	$20
	$13
	$32

	Selling price at the split-off point

	 16
	  8
	 25

	Incremental revenue per pound or gallon

	$ 4
	$ 5
	$ 7

	Total quarterly output in pounds or gallons

	×15,000
	×20,000
	×4,000

	Total incremental revenue

	$60,000
	$100,000
	$28,000

	Total incremental processing costs

	 63,000
	  80,000
	 36,000

	Total incremental profit or loss

	$(3,000)
	$ 20,000
	$(8,000)


Therefore, only product B should be processed further.

Problem 13-20 (45 minutes)
	
1.
	Selling price per unit

	$32
	

	
	Less variable expenses per unit

	 18
	*

	
	Contribution margin per unit

	$14
	





*$10.00 + $4.50 + $2.30 + $1.20 = $18.00

	Increased sales in units (60,000 units × 25%)

	15,000

	Contribution margin per unit

	    × $14

	Incremental contribution margin

	$210,000

	Less added fixed selling expenses

	   80,000

	Incremental net operating income

	$130,000




Yes, the increase in fixed selling expenses would be justified.

	
2.
	Variable manufacturing cost per unit

	$16.80
	*

	
	Import duties per unit

	1.70

	
	Permits and licenses ($9,000 ÷ 20,000 units)

	0.45

	
	Shipping cost per unit

	   3.20

	
	Break-even price per unit

	$22.15





*$10 + $4.50 + $2.30 = $16.80.


3.
The relevant cost is $1.20 per unit, which is the variable selling expense per Dak. Since the irregular units have already been produced, all production costs (including the variable production costs) are sunk. The fixed selling expenses are not relevant since they will be incurred whether or not the irregular units are sold. Depending on how the irregular units are sold, the variable expense of $1.20 per unit may not even be relevant. For example, the units may be disposed of through a liquidator without incurring the normal variable selling expense.


4.
If the plant operates at 30% of normal levels, then only 3,000 units will be produced and sold during the two-month period:

60,000 units per year × 2/12 = 10,000 units.

10,000 units × 30% = 3,000 units produced and sold.

Problem 13-20 (continued)


Given this information, the simplest approach to the solution is:

	Contribution margin lost if the plant is closed (3,000 units × $14 per unit*)

	
	$(42,000)

	Fixed costs that can be avoided if the plant is closed:
	
	

	Fixed manufacturing overhead cost ($300,000 × 2/12 = $50,000; $50,000 × 40%)

	$20,000
	

	Fixed selling cost ($210,000 × 2/12 = $35,000; $35,000 × 20%)

	   7,000
	   27,000

	Net disadvantage of closing the plant

	
	$(15,000)






*$32.00 – ($10.00 + $4.50 + $2.30 + $1.20) = $14.00



Some students will take a longer approach such as that shown below:

	
	Continue to Operate
	Close the Plant

	Sales (3,000 units × $32 per unit)

	$ 96,000
	$         0

	Less variable expenses (3,000 units × $18 per unit)

	 54,000
	          0

	Contribution margin

	 42,000
	          0

	Less fixed expenses:
	
	

	Fixed manufacturing overhead cost:
	
	

	$300,000 × 2/12

	50,000
	

	$300,000 × 2/12 × 60%

	
	30,000

	Fixed selling expense:
	
	

	$210,000 × 2/12

	35,000
	

	$210,000 × 2/12 × 80%

	            
	   28,000

	Total fixed expenses

	  85,000
	   58,000

	Net operating income (loss)

	$(43,000)
	$(58,000)


Problem 13-20 (continued)
5.
The relevant costs are those that can be avoided by purchasing from the outside manufacturer. These costs are:

	Variable manufacturing costs

	$16.80

	Fixed manufacturing overhead cost ($300,000 × 75% = $225,000; $225,000 ÷ 60,000 units)

	3.75

	Variable selling expense ($1.20 × 1/3)

	   0.40

	Total costs avoided

	$20.95




To be acceptable, the outside manufacturer’s quotation must be less than $20.95 per unit.

