Select Solutions;

P 1-8:

Solution to Golf Specialties (20 minutes)



[Average versus variable cost of an incremental order]

a.
The change in total cost if the 100 unit Kojo offer is accepted is:


600 × 3.10 euros – 500 × 3.50 euros = 110 euros


Or, each head cover has variable cost of 1.10 euro.  Since Kojo is willing to pay 2 euros per head cover or 200 euros for 100 covers, by accepting this order GS makes 90 euros a week.  Therefore, GS should accept Kojo’s offer if these are all the relevant facts.

b
Given that the variable cost per head cover is 1.10 euros, the fixed cost per week is:


AC = FC/Q + VC


3.10 = FC/600 + 1.10


3.50 = FC/500 + 1.10


FC = 1,200 euros


FC = 1,200 euros

c.
GS should consider the following non-quantitative factors:

· What prevents Kojo from reselling the head covers back to dealers in Europe at prices below GS’s current price of 4.25 euros?

· If GS sells the head covers to Kojo at 2 euros, what prevents GS’s European customers from learning of this special deal and demand similar price concessions.  In other words, why do we expect to be able to implement this price discrimination strategy?

· Will Kojo purchase other GS products and import them to Japan?

· What is Kojo’s credit worthiness and will they pay for the head covers upon taking delivery?

P 1–10:  
Solution to Montana Pen (25 minutes)



[Incremental cost of outsourcing]
a.  
The average cost information given in the problem does not tell us what 400 clips cost.  Like in the Vortec example from the chapter, the incremental cost of the 400 clips must be estimated from the following:



=  
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At the current volume of 1,200 clips, the total cost is B222,000 (B185 × 1,200).  If 400 clips are outsourced, reducing in-house volume to 800, the total cost falls to B170,000 (B212.5 × 800).  Hence, total cost falls B52,000 (B222,000 - B170,000), or B130 per clip (B52,000 ÷ 400).  Therefore, if 400 clips are outsourced to the Chinese company, Montana saves B130 per clip, but must pay the Chinese firm 136 per clip.  Therefore, based solely on the cost data presented in the problem, do not outsource the gold clips.

b.  
There are a number of additional factors that must be considered besides just the costs:

i.  
How does the quality of the Chinese clips compare to Montana’s quality?  If it is significantly higher, then it might be worth paying six Baht more per clip (approximately $0.10).  What about delivery reliability?  Is the Chinese firm more or less reliable than producing the clips in-house?

ii.  
What alternative use can be made of the manufacturing capacity of the 400 clips freed up if they are outsourced?  Is the Bangkok plant’s manufacturing capacity constrained because there are not enough skilled goldsmiths or because of space or equipment?  If so, by outsourcing the 400 clips to the Chinese, what other pen parts can these goldsmiths manufacture?

iii. 
What long-term benefits are created by developing a business relation with this Chinese firm?  For example, might this Chinese firm become a possible business partner or useful in opening a Chinese pen factory?  Will Montana’s management learn anything new about business dealings with Chinese firms from outsourcing these clips?  Will purchasing these clips in China help Montana sell more pens in China?

P 2–4:

Solution to Silky Smooth Lotions (15 minutes)

[Break even with multiple products]


Given that current production and sales are: 2,000, 4,000, and 1,000  cases of 4, 8, and 12 ounce bottles, construct of lotion bundle to consist of 2 cases of 4 ounce bottles, 4 cases of 8 ounce bottles, and 1 case of 12 ounce bottles.   The following table calculates the breakeven number of lotion bundles to break even and hence the number of cases of each of the three products required to break even.

	Per Case
	4 ounce
	8 ounce
	12 ounce
	Bundle

	Price
	$36.00 
	$66.00 
	$72.00 
	

	Variable cost
	$13.00 
	$24.50 
	$27.00 
	

	Contribution margin
	$23.00 
	$41.50 
	$45.00 
	

	Current production
	2000
	4000
	1000
	

	
	
	
	
	

	Cases per bundle
	2
	4
	1
	

	
	
	
	
	

	Contribution margin per bundle
	$46.00 
	$166.00 
	$45.00 
	$257.00 

	
	
	
	
	

	Fixed costs
	
	
	
	$771,000

	
	
	
	
	

	Number of bundles to break even
	
	
	
	3000

	
	
	
	
	

	Number of cases to break even
	6000
	12000
	3000
	


P 2–5:

Solution to J. P. Max Department Stores (15 minutes)



[Opportunity cost of retail space]

	
	Home Appliances
	 Televisions

	Profits after fixed cost allocations
	
$64,000
	
$82,000

	Allocated fixed costs
	
   7,000
	
   8,400

	Profits before fixed cost  allocations
	
71,000
	
90,400

	Lease Payments
	
  72,000
	
  86,400

	Forgone Profits
	
– $1,000
	
$  4,000



We would rent out the Home Appliance department, as lease rental receipts are more than the profits in the Home Appliance Department.  On the other hand, profits generated by the Television Department are more than the lease rentals if leased out, so we continue running the TV Department.  However, neither is being charged inventory holding costs, which could easily change the decision.


Also, one should examine externalities.  What kind of merchandise is being sold in the leased store and will this increase or decrease overall traffic and hence sales in the other departments?

P 2-9:

Solution to Sunnybrook Farms (CMA adapted) (15 minutes)



[Incremental costs and revenues of extending retail store hours]


Annual Sunday incremental costs
$24,960


    ÷ 52 weeks


Weekly Sunday incremental costs
$     480


Sunday sales to cover incremental costs


   480 ÷ (.2)
$ 2,400

Sunday sales to cover lost sales during


   the week  2,400 ÷ (1 – .6)
$ 6,000


Check:


Sunday sales
$  6,000


Additional Sales due to Sunday


   ($6,000 × 40%)
$  2,400


Gross Margin on additional sales


   ($2,400 × 20%)
$     480

× 52 Weeks
$24,960
P 2-10:
Solution to Taylor Chemicals  (15 minutes)
[Relation between average, marginal, and total cost]

a.  
Marginal cost is the cost of the next unit.  So, producing two cases costs an additional $400, whereas to go from producing two cases to producing three cases costs an additional $325, and so forth.  So, to compute the total cost of producing say five cases you sum the marginal costs of 1, 2, …, 5 cases and add the fixed costs ($500 + $400 + $325 + $275 + $325 + $1000 = $2825).  The following table computes average and total cost given fixed cost and marginal cost.

	Quantity
	Marginal

Cost
	Fixed

Cost
	Total

Cost
	Average

Cost

	1
	$500
	$1000
	$1500
	$1500.00

	2
	400
	1000
	1900
	950.00

	3
	325
	1000
	2225
	741.67

	4
	275
	1000
	2500
	625.00

	5
	325
	1000
	2825
	565.00

	6
	400
	1000
	3225
	537.50

	7
	500
	1000
	3725
	532.14

	8
	625
	1000
	4350
	543.75

	9
	775
	1000
	5125
	569.44

	10
	950
	1000
	6075
	607.50


b.
Average cost is minimized when seven cases are produced.  At seven cases, average cost is $532.14.

c.
Marginal cost always intersects average cost at minimum average cost.  If marginal cost is above average cost, average cost is increasing.  Likewise, when marginal cost is below average cost, average cost is falling.  When marginal cost equals average cost, average cost is neither rising nor falling.  This only occurs when average cost is at its lowest level (or at its maximum).

P 2-11:
Solution to Emrich Processing (15 minutes)



[Negative opportunity costs]
Opportunity costs are usually positive.  In this case, opportunity costs are negative (opportunity benefits) because the firm can avoid disposal costs if they accept the rush job.

The original $1,000 price paid for GX-100 is a sunk cost.  The opportunity cost of GX-100 is -$400.  That is, Emrich will increase its cash flows by $400 by accepting the rush order because it will avoid having to dispose of the remaining GX-100 by paying Environ the $400 disposal fee.

How to price the special order is another question.  Just because the $400 disposal fee was built into the previous job does not mean it is irrelevant in pricing this job.  Clearly, one factor to consider in pricing this job is the reservation price of the customer proposing the rush order.  The $400 disposal fee enters the pricing decision in the following way:  Emrich should be prepared to pay up to $399 less any out-of-pocket costs to get this contract.

P 2–13:
Solution to Penury Company (15 minutes)



[Break-even analysis with multiple products]

a.
Breakeven when products have separate fixed costs:

	
	Line K
	Line L

	Fixed costs
	$40,000
	$20,000

	Divided by contribution margin
	$0.60
	$0.20

	Breakeven in units
	66,667 units
	100,000 units

	Times sales price
	$1.20
	$0.80

	Breakeven in sales revenue
	$80,000
	$80,000


b.
Cost sharing of facilities, functions, systems, and management.  That is, the existence of economies of scope allows common resources to be shared.  For example, a smaller purchasing department is required if K and L are produced in the same plant and share a single purchasing department than if they are produced separately with their own purchasing departments.

c.
Breakeven when products have common fixed costs and are sold in bundles with equal proportions:


At breakeven we expect:



Contribution from K  +  Contribution from L  =  Fixed costs



$0.60 Q  +  $0.20 Q  =  $50,000



where Q = number of units sold of K = number of units sold of L


$0.80 Q
= 
$50,000


Q
=
62,500 units

	
	Break-even
	
	Break-even

	Product
K
L
	Units
62,500
62,500
	Price
$1.20
 $0.80
	Sales
$75,000
$50,000


P 2-16:
Solution to American Cinema (20 minutes)



[Breakeven analysis for an operating decision]

a.
Both movies are expected to have the same ticket sales in weeks one and two, and lower sales in weeks three and four.


Let Q1 be the number of tickets sold in the first two weeks, and Q2 be the number of tickets sold in weeks three and four.  Then, profits in the first two weeks, 1, and in weeks three and four, 2, are:



1  =  .1(6.5Q1) – $2,000



2  =  .2(6.5Q2) – $2,000


“I Do” should replace “Paris” if



1 > 2, or



.65Q1 – 2,000 > 1.3Q2 – 2,000, or



Q1 > 2Q2.


In other words, they should keep “Paris” for four weeks unless they expect ticket sales in weeks one and two of “I Do” to be twice the expected ticket sales in weeks three and four of “Paris.”

b.
Taxes of 30 percent do not affect the answer in part (a).

c.
With average concession profits of $2 per ticket sold,



1  =  .65Q1 + 2Q1 – 2,000



2  =  1.30Q2 + 2Q2 – 2,000


1 > 2 if



2.65Q1 > 3.3Q2


       Q1 > 1.245Q2

Now, ticket sales in the first two weeks need only be about 25 percent higher than in weeks three and four to replace “Paris” with “I Do.”

P 2-17:
Solution to Home Auto Parts (20 minutes)



[Opportunity cost of retail display space]

a.
The question involves computing the opportunity cost of the special promotions being considered.  If the car wax is substituted, what is the forgone profit from the dropped promotion?  And which special promotion is dropped?  Answering this question involves calculating the contribution of each planned promotion.  The opportunity cost of dropping a planned promotion is its forgone contribution: (retail price less unit cost) × volume.  The table below calculates the expected contribution of each of the three planned promotions.

	
Planned Promotion Displays
For Next Week


	
	End-of-
Aisle
	Front
Door
	Cash
Register

	Item
	Texcan Oil
	Wiper blades
	Floor mats

	Projected volume (week)
	5,000
	200
	70

	Sales price
	69¢/can
	$9.99
	$22.99

	Unit cost
	62¢
	$7.99
	$17.49

	Contribution margin
	7¢
	$2.00
	$5.50

	Contribution
(margin × volume)
	$350
	$400
	$385


Texcan oil is the promotion yielding the lowest contribution and therefore is the one Armadillo must beat out.  The contribution of Armadillo car wax is:


Selling price
$2.90


less: Unit cost
$2.50

Contribution margin
$0.40


× expected volume
   800

Contribution
$ 320

Clearly, since the Armadillo car wax yields a lower contribution margin than all three of the existing planned promotions, management should not change their planned promotions and should reject the Armadillo offer.

b.
With 50 free units of car wax, Armadillo’s contribution is:


Contribution from 50 free units (50 × $2.90)

$145


Contribution from remaining 750 units:


Selling price
$2.90


less: Unit cost
$2.50

Contribution margin
$0.40


× expected volume
  750
  300

Contribution

$445

With 50 free units of car wax, it is now profitable to replace the oil display area with the car wax.  The opportunity cost of replacing the oil display is its forgone contribution ($350), whereas the benefits provided by the car wax are $445.

Additional discussion points raised  

(i)
This problem introduces the concept of the opportunity cost of retail shelf space.  With the proliferation of consumer products, supermarkets’ valuable scarce commodity is shelf space.  Consumers often learn about a product for the first time by seeing it on the grocery shelf.  To induce the store to stock an item, food companies often give the store a number of free cases.  Such a giveaway compensates the store for allocating scarce shelf space to the item. 

(ii)
This problem also illustrates that retail stores track contribution margins and volumes very closely in deciding which items to stock and where to display them.

(iii)
One of the simplifying assumptions made early in the problem was that the sale of the special display items did not affect the unit sales of competitive items in the store.  Suppose that some of the Texcan oil sales came at the expense of other oil sales in the store.  Discuss how this would alter the analysis.

P 2-19:
Solution to Affording a Hybrid (20 minutes)



[Breakeven analysis]

a.
The $1,500 upfront payment is irrelevant since it applies to both alternatives.  To find the breakeven mileage, M, set the monthly cost of both vehicles equal:
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$100
=  M(.12 - .06)



     M
=  $100/.06  =  1,666.66 miles per month



Miles per year =  1,666.66 × 12  =  20,000

b.
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$100  =  M(.16 - .08)


     M  =  $100/.08 = 1,250 miles per month


Miles per year  =  1,250 × 12  =  15,000 miles per year

P 2–20:
Solution to Fast Photo (20 minutes) 


[Cost behavior]
Matt's intuition is correct regarding the behavior of fixed costs.  As the table below shows, average fixed costs per unit falls from $6 per unit in Plant A to $4.62 in plant D.  However, unlike the usual textbook assumption that variable costs per unit are constant, these plants exhibit increasing variable costs per unit.  Plant A has average variable costs per roll of $3.90 and this rises to $5.42 per roll in plant D.  The increase in variable costs per unit more than offsets the lower fixed costs per roll.  Thus, profits fall as volume increases in plants B through D.  One likely reason for the increasing variable cost per roll is higher labor costs due to overtime.  If the high-volume plants add extra work shifts and if there are wage shift differentials between day and night work, average variable costs will increase.  Finally, average variable costs per unit will increase with volume if plant congestion forces the firm to hire workers whose sole job is managing the congestion (i.e., searching for misplaced orders, expediting work flows, etc.)


Plant
Plant
Plant
Plant


A
B
C
D

Number of rolls processed
50,000
55,000
60,000
65,000

Variable costs (000s)
195
242
298
352

Fixed costs (000s)
300
300
300
300
Average fixed cost per unit
$6.00
$5.45
$5.00
$4.62

Average variable cost per unit
$3.90
$4.40
$4.97
$5.42

P 2-21:
Solution to MedView (20 minutes) 


[Break-even Analysis]

a.
The brochure gives the break-even point and the question asks us to calculate variable cost per unit.  Or,
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Substituting in the known quantities yields:
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Solving for the unknown variable cost per unit gives



Variable cost = $75/scan

b.
The brochure is overlooking the additional fixed costs of office space and additional variable (or fixed) costs of the operator, utilities, maintenance, insurance and litigation, etc.  Also overlooked is the required rate of return (cost of capital).  Calculating the break-even point for the machine rental fee is very misleading.

P 2-26:
Solution to Exotic Roses (25 minutes)

[Breakeven analysis]

a. Fixed costs total $27,000 per year and variable costs are $1.50 per plant.  The breakeven number of potted roses is found by solving the following equation for Q:

Profits = $15 Q - $1.50 Q - $27,000 = 0

Or  Q 
= $27,000 / ($15 - $1.50) = $27,000 / $13.50 = 2,000 plants
b. To make $10,000 of profits before taxes per year, solve the following equation for Q:

Profits = $15 Q - $1.50 Q - $27,000 = $10,000
Or  Q 
= $37,000 / ($15 - $1.50) = $37,000 / $13.50 = 2,740.74 plants
c. To make $10,000 of profits AFTER taxes per year, solve the following equation for Q:

Profits = [$15 Q - $1.50 Q - $27,000] × (1 - 0.35) = $10,000




= [$15 Q - $1.50 Q - $27,000] = $10,000 / 0.65 = $15,384.62

Or  Q 
= $42,384.62 / $13.50 = 3,139.60 plants
P 2-27:
Solution to Oppenheimer Visuals (25 minutes)


[Choosing the optimum technology and “all costs are variable in the long run”]

a.
The following table shows that Technology 2 yields the highest firm value:

	
	
	
	Technology 1
	Technology 2

	Q
	Price
	Revenue
	Total cost
	Profit
	Total cost
	Profit

	60
	$760
	$45600
	$46000
	$-400
	$40000
	$5600

	65
	740
	48100
	47000
	1100
	42000
	6100

	70
	720
	50400
	48000
	2400
	44000
	6400

	75
	700
	52500
	49000
	3500
	46000
	6500

	80
	680
	54400
	50000
	4400
	48000
	6400

	85
	660
	56100
	51000
	5100
	50000
	6100

	90
	640
	57600
	52000
	5600
	52000
	5600

	95
	620
	58900
	53000
	5900
	54000
	4900

	100
	600
	60000
	54000
	6000
	56000
	4000

	105
	580
	60900
	55000
	5900
	58000
	2900

	110
	560
	61600
	56000
	5600
	60000
	1600


b.
They should set the price at $700 per panel and sell 75 panels per day.

c.
The fixed cost of technology 2 of $16,000 per day was chosen as part of the profit maximizing production technology.  Oppenheimer could have chosen technology 1 and had a higher fixed cost and lower variable cost.  But given the demand curve the firm faces, they chose technology 2.  So, at the time they selected technology 2, the choice of fixed costs had not yet been determined and was hence “variable” at that point in time.
P 2-29:
Solution to William Company (CMA adapted) (25 minutes)



[Using Cost-volume-profit as a decision rule]
a.


Model
Variable Cost per Box
Total Fixed Cost

Economy
$.43
$  8,000


Regular
  .35
  11,000

     Difference
$.08
$  3,000

Volume at which both machines


produce the same profit
=
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=
37,500 boxes

b.
A decision rule would have to include the Super Model:



Variable Cost per Box
Total Fixed Cost

Regular
$.35
$11,000


Super
  .26
  20,000

     
$.09
$  9,000
Volume at which Regular and 

Super produce the same profit
=
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=
100,000 boxes


Therefore, the decision rule is as shown below.



Anticipated Annual



Sales Between
Use Model



—————————
—————



0–37,500
Economy



37,500–100,000
Regular



100,000 and above
Super


The decision rule places volume well within the capacity of each model.

c.
No, management cannot use theater capacity or average boxes sold because the number of seats per theater does not indicate the number of patrons attending, nor the popcorn-buying habits in different geographic locations.  Each theater likely has a different average "boxes sold per seat" with significant variations.  The decision rule does not take into account variations in demand that could affect model choice

P 2–32:
Solution to JLE Electronics (25 minutes)

[Maximize contribution margin per unit of scarce resource]


Notice that the new line has a maximum capacity of 25,200 minutes (21 ×20 × 60) which is less than the time required to process all four orders.  The profit maximizing production schedule occurs when JLE selects those boards that have the largest contribution margin per minute of assembly time.  The following table provides the calculations:

	
	Customers

	
	A
	B
	C
	D

	Price 
	 $38 
	 $42 
	 $45 
	 $50 

	Variable cost per unit
	23
	25
	27
	30

	Contribution margin
	$15
	$17
	$18
	$20

	
	
	
	
	

	Number of machine minutes
	3
	4
	5
	6

	Contribution margin/minute
	5
	4.25
	3.6
	3.33


Customers A, B, and C provide the highest contribution margins per minute and should be scheduled ahead of customer D.

	
	Customers

	
	A
	B
	C
	D

	Number of boards requested
	2500
	2300
	1800
	1400

	Number of boards scheduled to be produced in the next 21 days
	
2500
	
2300
	
1700*
	
0


* 1700 [25,200 – (2,500 × 3) – (2,300 × 40]/5
P 2–34:
Solution to Kinsley & Sons (25 minutes)



[Opportunity cost of cannibalized sales]

a.
The decision to undertake the additional advertising and marketing campaign depends on how one considers the cannibalized sales from catalog.  Additional web profits from the program will be $4 million.  But half of these will be from existing catalog purchases.  Thus, the net new profits are only $2 million.  In this case, undertaking the project is not profitable as documented by the following calculations:

Net new incremental web profits
$4.0

Incremental catalog profits
0.6

Cost of ad campaign
(2.8)

Lost profits from catalog sales
(2.0)
Net Loss
($0.2)

However, if we do not undertake the marketing campaign, we have no assurance that our competitors will not pursue an aggressive web campaign for their web sites.  Thus, we may lose the $2 million of catalog sales profits whether we undertake this campaign or not.  If this is the case, we should undertake the campaign because we will lose the $2 million anyway.  In this case, the calculation becomes:

Net new incremental web profits
$4.0

Incremental catalog profits
0.6

Cost of ad program
(2.8)
Net Gain
$1.8
b.
The critical assumption involves whether the $2.0 million of lost catalog sales is an opportunity cost of this campaign.  If we believe that our competitors will not expand their web marketing, and hence we will not lose these $2 million profits from catalog, then this $2 million is an opportunity cost of the web marketing campaign.  On the other hand, if we expect our competitors to launch web marketing campaigns and this $2 million profits from catalog would have been lost whether or not we undertake the campaign, the $2 million is not an opportunity cost of our campaign.

P 2–43:
Solution to Roberts Machining (30 minutes)



[Describing the opportunity set and determining opportunity costs]

a.
The opportunity set consists of:



1.  Use die to produce #1160 racks and then scrap the die.



2.  Use die to produce #1160 racks, but do not scrap the die.



3.  Do not produce #1160 racks.  Scrap the die immediately.



4.  Sell the die to Easton.



5.  Do not produce and do not scrap die.

b.
Cash flows of each alternative (assuming GTE does not sue Roberts for breaching contract and ignoring discounting):


1.  Use die to produce #1160 racks and then scrap the die



Accounting profit
$358,000



Add back cost of die
49,000



Scrap
      6,800


Net cash flow
$413,800


2.  Use die to produce #1160 racks, but do not scrap the die



Accounting profit
$358,000



Add back cost of die
    49,000


Net cash flow
$407,000


3.  Do not produce #1160 racks.  Scrap the die immediately



Net cash flow
$6,800


4.  Sell the die to Easton



Payment from Easton
$588,000



Less lost future profits
-192,000


Net cash flow
$396,000


5.  Do not produce and do not scrap die



Net cash flow
$0

c.
Opportunity cost of each alternative:


1.  Use die to produce #1160 racks and then scrap the die
$407,000


2.  Use die to produce #1160 racks, but do not scrap the die
$413,800


3.  Do not produce $1160 racks.  Scrap the die immediately
$413,800


4.  Sell the die to Easton
$413,800


5.  Do not produce and do not scrap die
$413,800

d.
Roberts should reject Easton’s offer and produce the #1160 rack as specified in its contract.  This alternative has the lowest opportunity cost (or equivalently, it has the greatest net cash flow).

P 4-8:

Solution to American InterConnect I (15 minutes)



[Dysfunctional behavior from performance evaluation]

This question describes an actual company’s procedure for measuring employee satisfaction.  They wanted to include employee satisfaction as a performance criterion to get people to work towards creating a better workplace.  However, all employees’ performance was measured by their own self-reported satisfaction surveys.  It should come as no surprise that all employees usually said they were very satisfied with their job.  The only time this does not occur is when the group does not expect to receive any bonus because overall targets are not met or when they are so mad at their managers that they decide to punish them by reporting very low employee satisfaction.

Another problem with this scheme is that it discourages managers from setting tight targets and providing frank feedback to employees.  To improve employee satisfaction managers will propose higher than optimum pay increases for their direct reports.  These incentives are mitigated to the extent other targets are also adversely affected, such as earnings.  However, at the margin, managers will substitute some earnings for more employee satisfaction.

This question raises the more general issue of why pay for employee satisfaction?

P 4-17:
Solution to Private Country Clubs (20 minutes)



[Agency costs from free riders]

This question illustrates that ownership structure affects the magnitude of agency problems.

The quote is both right and wrong in some sense.  The restaurant operation manager (being self-interested) has incentives to shirk.  Each member only owns 1/Nth of the restaurant operation and since monitoring is costly, members have an incentive to free-ride (shirk on monitoring).  Therefore, country club food quality (holding prices constant) will tend to be lower than pure restaurants owned by individuals with alienable ownership shares.  Individual owners capture the wealth consequences of their actions.

Clubs where members can resell memberships have more incentive to monitor restaurant quality than in clubs where the club resells the membership.  Prospective members realize food quality is lower and discount the membership price they are willing to pay.  The above statement is true in this sense.

Members would prefer higher-quality food for a given price, but agency problems--shirking by restaurant workers and free-riding by members -- reduce quality from what results in privately-owned restaurants.

NOTE:  Franchising out the food operation creates a local monopoly situation because of the tie-in sale between golf/swimming and food/drink.  Members are willing to pay a higher price to avoid traveling to a restaurant after golf.

P 4-18: 
Solution to Tipping (20 minutes)



[Knowledge and incentives]

When a customer comes into a restaurant in the U.S. they have an implicit contract with the waiter to tip for good service.  A customer might honor this contract for two reasons.  First, the person might value being fair and not want to shirk on the implicit agreement (economics allows for people to care about fairness).  Second, the customer will realize that if he shirks on the tip the next time he comes back to the restaurant the waiter will shirk on service. Tips are likely to be higher at restaurants in residential neighborhoods because the second effect (the repeat-customer effect) is likely to be large.  Many customers who will not return will frequent restaurants on interstate highways.  These customers have large incentives to shirk on the tip unless they care significantly about fairness to the waiter.

P 4-21:
Solution to Rothwell Inc. (30 minutes)



[Compensation schemes and sales incentives]

a.
The high sales/low profits situation experienced by Rothwell is partially explained by an incongruence in Corporate and District objectives created by its compensation plan.  Given the structure of the bonus plan, districts increase their bonus by generating large revenues at the expense of firm profits.  Particular weaknesses in Rothwell's bonus plan are noted below:

•
Quotas and bonus points are measured in terms of revenue within each product line.  A district can earn bonus points while making minimal profits for the firm.  Selling one unit at full price, for example, would earn the same bonus credit as selling two units at half price.  But selling two units at half price is a lot easier than selling one unit at full price.

•
The use of sales revenues for both bonus qualification and bonus calculation, together with the practice of sharing sales across districts, also promotes suboptimal behavior.  Managers short of making quota in a product line can organize sales transfers with managers exceeding quota in that line.  This can be done in such a way that both districts benefit.  This sort of collusion would lead to high bonus payouts relative to overall sales volume and reduce firm profits.

•
The existing compensation plan does not address cost of sales.  Districts are rewarded equally for equal dollar sales, even if one sale cost the district substantially more.

b.
An alternative compensation plan is as follows:

•
Continue the balanced selling program by basing bonus qualification on meeting quota in each product line.  Define quotas in terms of units sold, rather than sales revenue.

•
Use contribution margin of products sold as the base of bonus point calculation.  By combining bonus qualification on units sold and bonus points on contribution margin, districts would no longer be rewarded for chopping price to sell additional units (as in the two-for-one situation described above).

•
Continue to weight Pride Level product lines more heavily in bonus point calculation so that sales efforts are commensurate with long-term firm strategy.

•
Identify budget items that are discretionary at the district level (entertainment, travel, etc.).  Measure performance against these budgets and award or deduct bonus points accordingly.  Factoring discretionary expenditures and contribution margin into the bonus point calculation gives district managers incentive to reduce cost of sales.

In summary, the improvements outlined above suggest that organizing district sales offices as profit centers rather than as cost centers better aligns district performance measurement and rewards with corporate objectives.  Establishing district sales offices as profit centers is further supported by the fact that districts possess most decision rights (on both the revenue and expense sides) and should be evaluated accordingly.

P 5-5:
Solution to Discretionary Cost Centers (20 minutes)


[Responsibility centers]
a.
Discretionary cost centers are the same as cost centers.  The fact that outputs and inputs are not well specified is a red herring.  Whenever there are joint or common costs, outputs and inputs are not well specified.  Just because the output is intangible in the form of a consulting report or market research study does not make its value any more or less difficult to assess than if the output is tangible, like an auto fender.  If a plant makes several different types of auto fenders one can have just as much difficulty relating inputs to outputs for a given fender if different types of fenders share the same production resources (e.g., the same machines).  The value to the firm of a particular fender is likely just as difficult to measure as the value to the firm of a particular market research study.



Profit centers differ from cost centers based on the decision rights assigned to the managers.  Again, in this regard, cost centers and discretionary cost centers have no apparent differences.  Both are given a fixed budget.

b.
Based on the previous discussion, we should expect no significant changes from the relabeling of "cost centers" to "discretionary cost centers."  While the term "discretionary" has a certain appealing descriptive flavor, merely changing terminology will have no significant effects.  The name change does not alter the basic organizational structure.  The partitioning of decision rights, the performance measurement system, and the reward and punishment system have not changed.


This problem illustrates a lesson:  "Beware of jargon."  Merely relabeling something or wrapping a concept with new terminology does not solve the problem of how large the cost center's budget should be or how to control the cost center.  Jargon may focus people's attention on a particular problem, but such attention is likely to be short-lived.

P 5–6:

Solution to Metal Press (20 minutes)



[ROA under historical-cost and inflation-adjusted depreciation]

a.
Book value and depreciation expense:



Historical
Price-adjusted



Cost
Historical Cost
Original cost
$522,000
$522,000

Change in price index

1.19

Depreciable cost
522,000
621,180

Annual depreciation expense  (÷12)
43,500
51,765

Accumulated depreciation (× 7)
  304,500
  362,355
Book value
$217,500
$258,825
b.
ROAs will fall because of two reasons:

(i)
larger depreciation expense being subtracted from income reduces the numerator, and

(ii)
larger asset values in the denominator.

c.
Division managers have greater incentive to replace obsolete equipment under the price-level-adjusted method than under historical cost because the differential between the book value of the old equipment and the new equipment is smaller.  Hence, the historical cost incentive to keep older equipment is reduced.

P 5–7:

Solution to ICB, Intl. (20 minutes)


[Summary of key transfer pricing issues]


The following points summarize the important issues in transfer pricing:

•
Transfer pricing does not merely shift profits from one division to another, it affects overall firm profits by affecting the quantity of units transferred.

•
A transfer price of full cost plus profit causes the buying division to buy fewer units than if the transfer price were lower.

•
The ideal transfer price should be the resources forgone from making the transfer (opportunity cost).

•
Allowing manufacturing to make a profit means that the marketing divisions will buy and hence sell fewer units than if the transfer prices were set at opportunity cost, unless manufacturing can also sell at a profit outside.

•
If manufacturing has long-run excess capacity, it should transfer the conditioner at variable cost.  If manufacturing does not have excess capacity, the transfer price should be at what it can sell the conditioner for in its next best use (market price).

•
If the corporate controller intervenes in this case, then future transfer pricing disputes will land on her desk.  Her intervention in this case will likely change the process by which transfer prices are set.  The current decentralized negotiation process will tend to become more centralized in the controller’s office.

P 5–9:

Solution to Microelectronics (25 minutes)



[Simple transfer pricing]

a.
As long as the Phone division is evaluated as a profit center and Microelectronics does not intervene somehow, the Phone Division will not purchase the circuit boards from the Circuit Board division because the Phone Division will lose money on each phone:


Selling price of phones

$400


Transfer price of boards (market)
$200


Other costs to complete phone
250
450


Incremental cash flow (loss) to Phone Division
$(50)

b.
Yes.  Firm profits are higher assuming the excess capacity of 5,000 boards per month has no other use.


Selling price of phones

$400


Incremental (variable) cost per board
$130


Other costs to complete phone
 250
 380


Incremental cash flow (loss)

$ 20
c.
The transfer price must be set in such a way as to induce the two parties to make the transfer.  In essence, the transfer price must give incentives to the Circuit Board Division to want to make the transfer and give incentives to the Phones Division to buy.  In other words, the following two constraints must be satisfied:

Circuit Board Division:
TP  >  $130 (variable cost)

Phones Division
TP < $150 (selling price - costs to complete)



where:  TP = transfer price


Therefore, any transfer price between $130 and $150 will induce the two divisions to make the transfer.  However, $130 is best as it induces transfer even if the phone price declines $19.

d.
There are three important assumptions.

(i)
If the Circuit Board Division currently has 5,000 units of excess capacity (33 percent), why is it selling circuit boards externally at $200.  Might it not be better to lower the price of the circuit boards to say $190 (depending on the price elasticity of demand) and use up the excess capacity this way rather than by producing boards for the Phones Division at the internal transfer price?  That is, the decision to transfer the boards internally assumes the opportunity cost of the excess capacity is zero.

(ii)
The answer in part (c) assumes that any price between $130 and $150 is equally useful.  This assumes the Phones Division will not adjust its selling price (and thus number of phones sold) based on its marginal costs (including the transfer price).

(iii)
Variable costs per board ($130) and per phone ($250) do not change with volume.

Other assumptions include:

•
There is a market for another 3,000 phones/month

•
After including fixed costs, the divisions are profitable.

•
Derived demand from additional phones does not drive down prices for circuit boards.

•
Creating an exception to the rule in this case does not lead to future transfer pricing disputes.

P 5–10:
Solution to US Copiers (25 minutes)



[Transfer pricing and divisional interdependencies]

a.
Two reasons why US Copiers manufactures both copiers and toner cartridges are: synergies in demand and/or production.  Selling toner cartridges is a way to charge higher prices to consumers who use (and hence value) the copier more intensively than users who use the copier less intensively.  It allows them to engage in a form of price discrimination.  To the extent that most users of SCD copiers buy US Copiers’ toner cartridges at prices above marginal cost, US Copiers earns economic profits.  Production synergies involve transaction cost savings from integrating the design of the cartridges and the copiers.  It is likely that one firm can design both the cartridge and the copier at a lower cost than two separate firms trying to coordinate their design teams.  Alternatively, since cartridges and copiers are highly specialized to each other, two separate firms have incentives to behave opportunistically in transferring the cartridges for inclusion in the copier.  A single firm is likely to be better at controlling such opportunism than two separate firms.

b.
You should consider the following issues:

(i)
As long as TD can add capacity and produce cartridges at long-run marginal cost (LRMC) below price, then the correct transfer price should be LRMC.

(ii)
Charging SCD market price of $35 will cause SCD to set a higher price on its copiers than if a transfer price less than $35 is charged.  Thus, a lower transfer price causes more copiers to be sold and eventually more replacement toner cartridges to be sold.

(iii)
Neither SCD nor TD should have the sole decision-making authority to price their own products.  Rather, copiers and cartridges must be priced jointly.  For example, when buying copiers, consumers consider both the copier’s and replacement toner prices.  In setting the price of the copier, the SCD manager should consider the future stream of replacement toner sales.  And the TD manager should consider the effect of toner prices on copier sales.  However, focusing only on their own profits causes each divisional manager to ignore the effect of their pricing decision on the other manager’s cash flows.  Hence, decentralizing the copier and toner cartridge prices to the respective managers is likely a bad idea.

P 5–11:
Solution to Cogen (25 minutes)

[Full-cost versus variable cost transfer pricing]

a.
If the transfer price is set at variable cost ($150,000), the Generator Division will buy seven turbines (see table) as this level maximizes the division’s profits.

	
	
	
	Generator's
	Var. Cost
	
	

	
	
	
	Variable
	Transfer
	Total
	Generator's

	Quantity
	Price (000)
	Revenue
	Cost
	Price
	Cost
	Profits

	1
	$1,000
	$1,000
	$200
	$150
	$1750
	($750)

	2
	950
	$1,900
	400
	300
	2100
	(200)

	3
	900
	$2,700
	600
	450
	2450
	250

	4
	850
	$3,400
	800
	600
	2800
	600

	5
	800
	$4,000
	1000
	750
	3150
	850

	6
	750
	$4,500
	1200
	900
	3500
	1,000

	7
	700
	$4,900
	1400
	1050
	3850
	1,050

	8
	650
	$5,200
	1600
	1200
	4200
	1,000


b.
The (average) full cost (000s) of a turbine is




Full cost
=
VC
+
FC ÷ 20






=
$150
+
$1800 ÷ 20






=
$240

c.
If the transfer price is set at full cost ($240,000), Generator will buy six turbines:

	
	
	
	Generator's
	Var. Cost
	
	

	
	
	
	Variable
	Transfer
	Total
	Generator's

	Quantity
	Price (000)
	Revenue
	Cost
	Price
	Cost
	Profits

	1
	$1,000 
	$1,000
	$200
	$240
	$1840
	($840)

	2
	950
	$1,900
	400
	480
	2280
	(380)

	3
	900
	$2,700
	600
	720
	2720
	(20)

	4
	850
	$3,400
	800
	960
	3160
	240

	5
	800
	$4,000
	1000
	1200
	3600
	400

	6
	750
	$4,500
	1200
	1440
	4040
	460

	7
	700
	$4,900
	1400
	1680
	4480
	420

	8
	650
	$5,200
	1600
	1920
	4920
	280


d.
Conventional wisdom argues that variable-cost transfer pricing yields the firm-profit maximizing solution.  This is certainly the case as long as variable cost is reasonably easily observed and not subject to gaming.  However, the Turbine Division has incentive to reclassify what are in reality fixed costs as variable costs and to convert activities that are now a fixed cost into a variable cost (by replacing contracts written in terms of fixed cash flows with contracts written so the cash outflows vary with units produced).  Thus, full-cost transfer prices, being less subject to managerial discretion, might be preferred to variable-cost transfer prices, even though full-cost transfer prices result in fewer units being transferred and hence slightly lower overall profits.

P 5-12:
Solution to University Lab Testing (30 minutes)
[Optimum transfer pricing schemes]
a.
With excess capacity, performing one more test of Q796 does not prevent Lab Testing from performing a test for an outsider.  Hence, the opportunity cost of one more test for an inside user is the variable cost of $22.05.  Therefore, the University Hospital profit maximizing transfer price is $22.05 when Lab Testing has excess capacity.  When an inside department is deciding to perform one Q796 test, the opportunity cost to the Hospital is $22.05.

b.
If Lab Testing is reimbursed $22.05 for performing one more test, Joanna Wu incurs the variable cost of $22.05 and reports zero profits on this test.  Notice, that the fixed costs of $25.93 do not affect the INCREMENTAL profits she generates because these fixed costs are FIXED, and by doing one more Q796 test, she only incurs the variable cost.

c.
With no excess capacity, by performing one Q796 test, Joanna Wu forgoes doing an outside test (that is performed by another firm in the community).  Thus, the opportunity cost to both the University Hospital and Lab Testing is $68.90, the revenue foregone from an outside health care provider.  Thus, when Lab Testing has no excess capacity, the optimum transfer price (opportunity cost) is $68.90.

d.
If Lab Testing is reimbursed $68.90 for performing one more test, Joanna Wu incurs the variable cost of $22.05 and reports profits of $46.85 on this test.  Notice, that the fixed costs of $25.93 do not affect the INCREMENTAL profits she generates because these fixed costs are FIXED, and by doing one more Q796 test, she only incurs the variable cost.

e.
The ideal transfer pricing policy is opportunity cost.  Using this principle, if Lab Testing has excess capacity, the transfer price for one Q796 test is $22.05.  Without excess capacity, the transfer price should be $68.90.  But implementing this ideal transfer pricing scheme requires knowledge of whether Lab Testing has excess capacity at the time a test is performed.  Joanna Wu has this specialized knowledge that varies over time, and possibly even within the same day.  If Wu is given the decision rights to state whether excess capacity exists within her department with respect to Q796 tests, she has incentives to claim that no excess capacity exists in order to get the higher transfer price of $68.90.  Even if she honestly reports whether she has excess capacity, it is very costly to communicate this information to physicians in real time so they can decide whether to order one more test or not.  The administrative cost of implementing this two-tier transfer price is very expensive, not to mention the incentive problems of Wu mis-reporting the capacity of her lab.  If her lab performs several hundred different tests, then the costs of implementing the ideal, two-tier transfer price for all her tests is exorbitant.  An alternative transfer pricing scheme is to implement a full cost transfer price and charge internal users $47.98.  While $47.98 is above variable cost of $22.05, it is still below the market price of $68.90.  For each additional lab test, Wu generates $25.93 of profits (her fixed costs).  Thus, full cost transfer pricing is a good compromise when one considers the costs of implementing and administering the transfer pricing policy.  Another advantage of full cost transfer pricing is that it eliminates any incentives of Wu to convert fixed costs into variable costs.  The disadvantages of full cost are that physicians will order too few tests when the price is $47.98 versus $22.05, and Wu has less incentive to be efficient as any cost increases get passed through to the University Hospital clinical units when the full cost gets recalculated based on the higher costs.

P 5–14:
Solution to Assembly and Parts Departments (30 minutes)



[Opportunity cost of holding inventory and incentives to overproduce]

The major problem in the existing system is that it ignores the opportunity cost of inventory.  Both the assembly and parts departments have incentives to carry inventory stocks that are too large.  Large lot sizes reduce part departments’ average costs and reduce the probability of shortages of that part by assembly.  On the other hand, assembly would like to receive a continuous stream of just the right parts from the parts department.  The existing performance evaluation system does not measure or charge anyone for the opportunity cost of holding excessively large inventories.

The current system of cost centers and centrally-determined production quotas is obviously inherited from earlier times when the production process was far less complicated and a central planning organization could schedule and control all production.  One weakness of the present system is that cost center managers are given two (often conflicting) objectives: first, meet the quota, and second, reduce cost.  If the quota cannot be achieved, what is more important, additional output or cost?  One way to solve this problem is to make each part and assembly department a profit center.

Applying an inventory holding cost will induce assembly departments to reduce their inventory of parts.  If the holding cost is also applied to parts departments, they too have incentives to reduce their inventories.  The disadvantage is that these inventory holding costs have to be backed out of the accounting reports for external financial and tax reporting.  The fact that few firms formally incorporate inventory holding costs into their product costs suggests that the costs of doing so likely outweigh the benefits.

Moreover, if assembly can order parts a week in advance, thereby forcing parts departments to keep their large lots in inventory until assembly takes delivery, parts departments will reduce lot sizes and inventories.

A transfer price scheme should be installed and assembly departments should be free to purchase parts outside the firm.  Without this competitive force, parts departments' incentives are to maximize output by producing in very large lots.  This is not necessarily the same as maximizing profits since inventory holding costs are ignored.  Transfer prices will also force assembly departments to bear the cost of their schedule changes.  Transfer prices should also be extended to manufactured goods.  That is, make manufacturing a profit center.

Another possibility is to reorganize.  If a particular parts department produces parts for primarily one assembly department, combine these two departments into an integrated parts-assembly department.

P 5-15:
Solution to U.S. Pump Systems (30 minutes)



[Nonsensical transfer prices]

The major “glitch” in this problem is how the Valve Division can continue to sell its products to outsiders at a price of $60 when the Installation Division has received a price quote of $35 for ostensibly an equivalent product.  Something is “fishy” here.  Before getting embroiled in a debate over how the transfer price should be set or adjusted, senior management should examine the economics of the situation.  Strategically, can or should the firm continue to manufacture valves at a variable cost of $30 when an external market supplier is selling them at $35?  How long can we expect the Valve Division to be able to sell valves to outside customers at $60 when another supplier is quoting U.S. Pumps a price of $35?

Questions that must be explored are:  Is the outside $35 valve a perfect substitute for the Valve Division's product in terms of technical specifications, durability, quality, and delivery schedules?  Is the $35 price a long-run equilibrium price or a short-run promotional price?  What competitive advantage does the outside supplier have in being able to supply valves at $35 each?

In essence, put aside the more narrow accounting issues of setting the transfer price until the far more important strategic issues are resolved.

Once the strategic issues are addressed, and assuming U.S. Pump Systems decides it is economical for them to continue to produce inside, then the issue is convincing Valve Division management that it is in their interest to sell the valves internally at $35 each.

At $35 per valve, the company and the Valve Division will benefit.  If the valves are not sold and assuming the outside customers continue to buy from the Valve Division at $60 (a shaky assumption at best)
, the Valve Division gross margin will fall to $330,000:
Valve Division

Operating Statement

Pro Forma

Not Selling to Installation Division at $35





To Outside

Sales (20,000@ $60)
$1,200,000


Variable costs @ $30
(600,000)


Fixed costs

   (270,000)


Gross margin


$  330,000
If, on the other hand, Valve Division meets the external price and sells to the Installation Division at $35, they will make a $5 contribution margin on each valve and their total margin is $100,000 ($5 × 20,000) higher than if they don't sell inside.

Valve Division

Operating Statement

Pro Forma

Selling to Installation Division at $35


To Installation




Division

To Outside
Total

Sales
20,000@ $35
$700,000
20,000@ $60
$1,200,000
$1,900,000


Variable costs @ $30
(600,000)

(600,000)
(1,200,000)


Fixed costs
(135,000)

  (135,000)
  (270,000)


Gross margin (loss)
($ 35,000)

$  465,000
$  430,000

The reason the Installation Division is showing a loss is because the fixed costs are being allocated to the inside sales.  Since these fixed costs will be incurred regardless of the decision to sell internally or not, they are irrelevant to the decision.

P 5-16:
Solution to CJ Equity Partners (30 minutes)


[Investment incentives and EVA, ROA, earnings]
a.  
The following table computes the performance of each operating company using residual income after taxes (or EVA).

	
	Jasco Tools
	Miller Bottling
	JanSan

	Total assets
	$20.1
	$31.2
	$16.3

	After tax weighted-average cost of capital
	   0.14 
	   0.12 
	   0.10 

	After tax capital charge
	$2.814
	$3.744
	$1.630

	
	
	
	

	Residual income
	
	
	

	Revenues
	$38.600 
	$42.900 
	$21.200 

	Operating expenses
	(33.600)
	(36.800)
	(18.200)

	CM Equity management fee
	(0.200)
	(0.200)
	(0.200)

	Net operating profit before
	
	
	

	   capital charge and taxes
	$4.800 
	$5.900 
	$2.800 

	Income taxes (40%)
	(1.920)
	(2.360)
	(1.120)

	Net income before capital charge
	$2.880 
	$3.540 
	$1.680 

	Capital charge
	(2.814)
	(3.744)
	(1.630)

	Residual income
	$0.066 
	$(0.204)
	$0.050 


b.  
Memo explaining the choice of performance measure:

Residual income is used to measure the performance of each of the operating companies because it provides the professional managers incentive to operate their company profitably, which includes using their assets efficiently.  Each operating company is charged for the total assets in the company times each company’s risk adjusted, after tax cost of capital.  This represents the opportunity cost to investors of assets invested in the company.  Each operating company is charged for taxes to give them incentives to make tax-efficient decisions.  Note: interest expense is not included in the calculation of residual income to avoid double counting the cost of debt financed assets.  Using residual income gives each operating company’s professional manager incentives to use assets efficiently.  Any asset (or project) that is not returning the company’s weighted-average cost of capital reduces firm value.  The CJ Equity management fee is included as an expense because each operating company imposes costs on CJ Equity in the form of oversight and tax preparation.

The problem with the current performance measure (net income after taxes) is it creates an over investment problem.  Using net income after taxes only charges the professional managers for the cost of assets financed with debt.  Equity financed assets are “free.”  ROA is not used as a performance measure because it creates incentives to under invest in positive NPV projects.  

Note: Some students might prepare a performance measure based on ROA, such as:

	
	Jasco Tools
	Miller Bottling
	JanSan

	Total assets
	$20.10 
	$31.20 
	$16.30 

	After tax weighted-average cost of capital
	14% 
	12% 
	10% 

	
	
	
	

	Return on Assets (ROA)
	
	
	

	Revenues
	$38.60 
	$42.90 
	$21.20 

	Operating expenses
	(33.60)
	(36.80)
	(18.20)

	CM Equity management fee
	(0.20)
	(0.20)
	(0.20)

	Net Operating profit before taxes
	$4.80 
	$5.90 
	$2.80 

	Income taxes (40%)
	-1.92
	-2.36
	-1.12

	Net Income after taxes
	$2.88 
	$3.54 
	$1.68 

	ROA
	14.33%
	11.35%
	10.31%


If students compute ROA, they should not deduct interest expense in calculating net income.  ROA is a measure of return on total assets.  Deducting interest expense to arrive at net income produces a return to the equity holders (i.e., after paying the debt holders).  Hence, dividing net income (after deducting interest expense) by total assets produces inconsistent measures in the numerator and denominator.  As noted before, residual income (or EVA) has the advantage over ROA of not creating an underinvestment problem.
P 5–19:
Solution to R&D Inc (35 minutes)



[Capitalizing versus expensing R&D in calculating EVA]

a. EVA if R&D is written off is:


Earnings before R&D expenditures
$21.5 


R&D expenditures
6.0

Earnings after expensing R&D
$15.5


Total invested capital (excluding R&D assets)
$100.0


Weighted average cost of capital
14%

Capital cost
($14.0)

EVA
$  1.5
b. R&D is capitalized and amortized over a three-year life:

The following table calculates the capitalization and amortization of R&D:

	
Year
	Beginning R&D
Book Value
	R&D
Expenditures
	R&D
Amortization
	Ending R&D Bookvalue

	1
	$0.0
	$6.0
	$2.0
	$4.0

	2
	4.0
	6.0
	4.0
	6.0

	3
	6.0
	6.0
	6.0
	6.0

	4
	6.0
	6.0
	6.0
	6.0

	5
	6.0
	6.0
	6.0
	6.0

	6
	6.0
	6.0
	6.0
	6.0

	7
	6.0
	6.0
	6.0
	6.0


Notice that after the second year, R&D Inc. is adding new R&D assets of $6.0 million and writing off R&D amortization of $6.0 million per year.  The only difference is that the invested capital is larger by $6.0 million of R&D assets.


Earnings before R&D expenditures
$21.50 


Amortization of R&D assets
6.00

Earnings after R&D amortization
$15.50


Total invested capital (including R&D assets)
$106.00


Weighted average cost of capital
14%

Capital cost
($14.84)

EVA
$  0.66
c.  
Since the firm is spending a constant amount on R&D each year, capitalizing versus expensing R&D produce the same earnings after capitalization/amortization.  Both methods charge earnings for $6 million.  The only differential effect capitalization/amortization has is on the capital charge (14% × $6 million).  Under expensing R&D, by cutting R&D by $1 gives the manager immediate savings of $1 and thus $1 of higher EVA.  Under R&D capitalization/amortization, cutting R&D by $1 translates into lower amortization this year (and the next 2 years) of $0.33 plus $0.14 of lower capital cost, or a total savings this year of $0.48.  Therefore, capitalization/amortization reduces the incentives of managers to cut R&D.

P 5-20:
Solution to Flat Images (40 minutes)


[Other than variable cost transfer pricing reduces firm-wide profits]
a.
At a transfer price of $4,800, Marketing will purchase 100 screens from Manufacturing and will make a profit of $50,000.  See below:

	Marketing Division Profit Maximizing Decision Given a Transfer Price of $4,800



	No. of

Screens
	Selling

Price
	Revenue
	Marketing’s

Own Cost
	Transfer

Cost
	Profit

	50
	$8000
	$400,000
	$160,000
	$240,000
	$0

	75
	7500
	562,500
	165,000
	360,000
	37,500

	100
	7000
	700,000
	170,000
	480,000
	50,000

	125
	6500
	812,500
	175,000
	600,000
	37,500

	150
	6000
	900,000
	180,000
	720,000
	0

	175
	5500
	962,500
	185,000
	840,000
	-62,500

	200
	5000
	1,000,000
	190,000
	960,000
	-150,000

	225
	4500
	1,012,500
	195,000
	1,080,000
	-262,500

	250
	4000
	1,000,000
	200,000
	1,200,000
	-400,000

	275
	3500
	962,500
	205,000
	1,320,000
	-562,500


b. At a transfer price of $4,800 per screen, Manufacturing makes a profit of:

Revenue from transfer (100 x $4,800)
$480,000

Variable cost (100 x $800)
(80,000)

Fixed cost
(300,000)
Manufacturing’s profit
$100,000


c.  
At a transfer price of $4,800, Flat Images is generating profit of:

Revenue from external sale (100 x $7,000)
$700,000

Variable cost (100 x $1,000)
(100,000)

Fixed cost ($150,000 + $300,000)
(450,000)
Manufacturing’s profit
$150,000


d.  
To maximize firm-wide profits Flat Image should manufacture and sell screens 200 screens.  See below:

	No. of

Screens
	Selling

Price
	Revenue
	Total

Cost
	Profit

	50
	$8000
	$  400,000
	$500,000
	-$100,000

	75
	7500
	562,500
	525,000
	37,500

	100
	7000
	700,000
	550,000
	150,000

	125
	6500
	812,500
	575,000
	237,500

	150
	6000
	900,000
	600,000
	300,000

	175
	5500
	962,500
	625,000
	337,500

	200
	5000
	1,000,000
	650,000
	350,000

	225
	4500
	1,012,500
	675,000
	337,500

	250
	4000
	1,000,000
	700,000
	300,000

	275
	3500
	962,500
	725,000
	237,500


e.  
The answers to (c) and (d) differ because the transfer price of $4,800 is above Manufacturing’s variable cost of $800.  So Marketing buys only 100 screens from Manufacturing, which is less than the 200 screens that maximizes firm-wide profits.  This is an example of the double-marginalization problem.

f.  
Flat Images should set the transfer price at Manufacturing’s variable cost of $800 to maximize firm-wide profits.  At this transfer price, Marketing will purchase 200 screens per month.

	No. of

Screens
	Revenue
	Marketing’s

Own Cost
	Transfer Cost (@$800)
	Total
Cost
	
Profit

	50
	$400,000
	$160,000
	$40,000
	$200,000
	$200,000

	75
	562,500
	165,000
	60,000
	225,000
	337,500

	100
	700,000
	170,000
	80,000
	250,000
	350,000

	125
	812,500
	175,000
	100,000
	275,000
	537,500

	150
	900,000
	180,000
	120,000
	300,000
	600,000

	175
	962,500
	185,000
	140,000
	325,000
	637,500

	200
	1,000,000
	190,000
	160,000
	350,000
	650,000

	225
	1,012,500
	195,000
	180,000
	375,000
	637,500

	250
	1,000,000
	200,000
	200,000
	400,000
	600,000

	275
	962,500
	205,000
	220,000
	425,000
	537,500


P 5-21:
Solution to Premier Brands  (40 minutes)

[Over and under investment incentives from ROA and RONA]

a.
The following table calculates the RONA of the two proposed acquisitions and also how Guttman’s total RONA changes if either brand is acquired.  Here we see that Brand 1 lowers her combined RONA and so will be rejected while Brand 2 raises her RONA and will be accepted.  However, since both brands yield RONAs in excess of Premier’s WACC, both should be accepted.  This example illustrates that RONA (and ROA) create underinvestment incentives.

	
	Current
	Brand
	Brand
	Current
	Current

	
	Operations
	1
	2
	& Brand 1
	& Brand 2

	Net income
	$708
	$67
	$228
	$775
	$936

	Total assets
	6500
	604
	2044
	7104
	8544

	Current liabilities
	1300
	82
	498
	1382
	1798

	Net assets
	5200
	522
	1546
	5722
	6746

	RONA
	13.62%
	12.84%
	14.75%
	13.54%
	13.87%


b.
If Premier’s WACC is 15.22 percent instead of 12.43 percent, Guttman’s decisions do not change.  The bonus calculation is based on actual RONA achieved.  Premier’s WACC does not enter into the bonus calculation.  If the bonus was based on residual income (or EVA) the WACC becomes the hurdle rate that each acquisition must achieve.

c.
As sole owner of Premier, I would want to acquire both brands as each one has a positive NPV.  Again, this highlights that RONA (and ROA) can lead to an under investment problem.

d.
As sole owner of Premier, I would acquire neither brand as each one has a negative NPV.  In this situation RONA (and ROA) can lead to an over investment problem.

e.
RONA, unlike ROA gives managers incentives to increase current liabilities, since this lowers net assets and raises RONA.  In effect, RONA, unlike ROA, gives managers incentives to increase the amount of total assets financed by short term liabilities.  Managers will do this by delaying payment to their trade creditors.  However, since increasing the time to pay their creditors imposes costs on their suppliers, rational suppliers will look for means to recoup this cost by raising the price, reducing service, and so forth.  In other words, there is no “free lunch.”

P 5-22:
Solution to Hochstedt (40 minutes)



[ROI, Residual income and foreign exchange rates]

a.
The following is a performance report for the U.S. subsidiary:

	Hochstedt

U.S. Subsidiary

ROI and Residual Income
Current Year (millions)

	
	
	Euros
	Euros

	
	Dollars
	(Current  rate: 1.57)
	(Historic rate: 1.40)

	U.S. sales
	$14
	21.98†
	

	U.S. expenses
	$8
	12.56†
	

	German imports
	
	6.20
	

	Profits (Marks)
	
	3.22
	

	
U.S. investment
	
$6
	
9.42
	
8.40

	Capital charge (35%)
	
	3.30
	2.94

	
	
	
	

	ROI
	
	34%
	38%

	Residual income (loss)
	
	(0.08)
	0.28


†Current U.S. sales and expenses are converted to German marks using the current exchange rate of 1.57 euros = $1.

The preceding performance report is expressed in marks, the domestic currency of the German managers.  The third column translates all U.S. dollars into marks using the current rate of 1.57 euros = $1.  Using the current rate for all translations, the U.S. subsidiary shows a 34 percent ROI and a negative residual income of 0.08 million.  The fourth column translates current flows at the current rate but the current investment amount at the historic rate.  Using the historical rate when the investment was made results in an ROI of 38 percent and a positive residual income of 0.28 million.  

b.
Issues to be addressed by management in designing a performance report:

1.
Are the reports to be used for decision management or control?  If corporate management wants the report to help them run the business (i.e., decision management), then a report of the form above is useful.  If the reports are used to measure, evaluate, and reward subsidiary management performance (i.e., control), the above reports may not be appropriate (see #2 below).

2.
Should the subsidiaries be evaluated as cost centers, profit centers, or investment centers?  The case does not indicate what decision rights the local managers have and therefore, one cannot decide the exact format of the performance report without knowing how decision rights are partitioned.  For example, if the foreign managers have decision rights over the amount of investment in their subsidiary, then they should be evaluated as investment centers; if they don’t have control over the investments, they should be evaluated as profit centers.  Therefore, if the reports are used for performance evaluation and reward/punishment, matching the performance measure to the decision rights partitioning is critical.

3.
Which exchange rate should be used to translate the investment in U.S. dollars back into marks, the current rate (1.57) or the historical rate (1.40)?  While some accounting systems require the foreign investments to be translated at the rate in effect when the investment was made, the opportunity cost of the investment is the current exchange rate.  Therefore, the third column that shows a negative residual income of 0.08 million euros is the most appropriate for measuring the opportunity cost of the firm’s investment.  This exchange rate is best for decision making.  However, it may not be the best for control.  Use of the current exchange rate imposes the risk of exchange rate fluctuations onto the manager.  Being risk averse, managers will try to hedge this risk on their own, although it is probably cheaper to hedge at the corporate level.

4.
How is the transfer price of the 6.2 million euros of imports from the parent determined?  Does this represent the opportunity cost of the firm of making the transfer?

5.
Should ROI or residual income be the performance measure?  ROI has intuitive appeal but creates incentives to drop positive NPV projects that are below the average ROI for the subsidiary.  Residual income does not have this dysfunctional incentive.  But residual income does not allow relative comparisons of small and large subsidiaries.

6.
Should a single cost of capital apply to all foreign subsidiaries or are there differences in risk among the subsidiaries that would necessitate different costs of capital?

P 5-23:
Solution to Savannah Products (40 minutes)

[EVA and transfer pricing]

a.  
The following table calculates the EVA ($ billions) for the two divisions.

	
	Forest
	Lumber
	

	
	Division
	Division
	Total

	Revenues:
	
	
	

	   Inside
	$1.600*
	
	

	   Outside
	0.900
	$7.600
	

	Total revenues
	$2.500
	$7.600
	

	Expenses
	
	
	

	   Timber purchases
	
	1.600*
	

	   Operating expenses
	2.000
	3.500
	

	Net Income
	$0.500
	$2.500
	

	
	
	
	

	Weighted average cost of capital
	15%
	20%
	

	Total assets
	2.200
	2.700
	

	Cost of capital invested
	$0.330
	$0.540
	

	
	
	
	

	EVA
	$0.170
	$1.960
	$2.130


*(800 million ÷ 1 billion board feet) × $2 billion (Forest Division operating expenses)

b.
The Lumber Division appears to be the more profitable of the two divisions.

c.  
Lumber appears more profitable because it is not paying the opportunity cost of timber.  The Forest Division can sell its timber externally at $4.50 per board foot, and in fact sold 20 percent of its timber that way.  The Lumber Division is only paying $2.00 per board foot ($1.60 billion ÷ 800 million board feet).  Thus, Lumber’s profitability is being increased by $2.50 per board foot due to the cost-based transfer-pricing scheme employed.

d.  
Savannah should consider going to a market-based transfer price to better assess the opportunity cost of the timber transferred.  Also, this will give Lumber the incentive to buy one more board foot of timber as long as it can sell it for at least $4.50 net of its variable costs.  Using market price to transfer timber produces the following EVA calculations, which show that Lumber is actually reducing firm value.

	
	Forest
	Lumber
	

	
	Division
	Division
	Total

	Revenues:
	
	
	

	   Inside
	$3.600*
	
	

	   Outside
	0.900
	$7.600
	

	Total revenues
	$4.500
	$7.600
	

	Expenses
	
	
	

	   Timber purchases
	
	3.600*
	

	   Operating expenses
	2.000
	3.500
	

	Net Income
	$2.500
	$0.500
	

	
	
	
	

	Weighted average cost of capital
	15%
	20%
	

	Total assets
	2.200
	2.700
	

	Cost of capital invested
	$0.330
	$0.540
	

	
	
	
	

	EVA
	$2.170
	($0.040)
	$2.130

	
	
	
	

	* 800,000 × $4.50
	
	
	


However, if Savannah uses a market-based transfer price, it will have to adjust the compensation plan to avoid giving Forest Division managers a wind-fall gain and the Lumber Division a wind-fall loss.

�	Why would the outside supplier want to sell their valves to Installation Division for $35 if they can sell them to the Valve Division's customers at a price between $35 and $60?
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