CHAPTER 6

COVERAGE OF LEARNING OBJECTIVES

	LEARNING OBJECTIVE
	FUNDA-

MENTAL ASSIGN-MENT
MATERIAL
	CRITICAL THINKING EXERCISES AND EXERCISES
	PROBLEMS
	CASES, EXCEL, COLLAB. & INTERNET EXERCISES

	LO1: Use a differential analysis to examine income effects across alternatives, and show that an opportunity cost analysis yields identical results.
	
	24,27,28,29, 30,31, 42,44
	45,46,47,48,

49,50,56,61
	

	LO2: Decide whether to make or buy certain parts or products.
	A1,B1
	25,32,33,34
	62,63
	65,66,67,68, 70

	LO3: Choose whether to add or delete a product line using relevant information.
	B3
	36
	
	

	LO4: Compute the optimal product mix when production is constrained by a scarce resource.
	A2,B2
	35
	51,53
	

	LO5: Decide whether a joint product should be processed beyond the split-off point.
	A3,B4
	37,38
	54,55
	69

	LO6: Decide whether to keep or replace equipment.
	A4,B5
	40
	57,59
	

	LO7: Identify irrelevant and misspecified costs.
	
	26,39,41
	52,58,64
	71

	LO8: Discuss how performance measures can affect decision making.
	B6
	43
	60
	


CHAPTER 6

Relevant Information and Decision Making With a Focus on Operational Decisions
6-A1
(20 min)

1.
The key to this question is what will happen to the fixed overhead costs if production of the boxes is discontinued.  Assume that all $46,800 of fixed costs will continue.  Then, Vineyard Fruit will lose $16,800 by purchasing the boxes from Weyerhaeuser:

Payment to Weyerhaeuser, 60,000 × $2.24
$134,400

Costs saved, variable costs ($96,000 + $12,000 + $9,600)
  117,600

Additional costs
$  16,800
2.
Some subjective factors are:


(
Might Weyerhaeuser raise prices if Vineyard Fruit closed down its box-making facility?


(
Will sub-contracting the box production affect the quality of the boxes?


(
Is a timely supply of boxes assured, even if the number needed changes?


(
Does Vineyard Fruit sacrifice proprietary information when disclosing the box specifications to Weyerhaeuser?

3.
In this case the fixed costs are relevant.  However, it is not the depreciation on the old equipment that is relevant.  It is the cost of the new equipment.  Annual cost savings by not producing the boxes now will be:



Variable costs
$117,600


Investment avoided (annualized), $375,000 ÷ 5
    75,000


Total saved
$192,600
The payment to Weyerhaeuser is $192,600 - $134,400 = $58,200 less than the savings, so Vineyard Fruit would be $58,200 better off subcontracting the production of the boxes.

6-A2
(10 min.)

1.
Contribution margins:




Plain  = $50 - $35 = $15




Professional = $100 - $60 = $40
 


Contribution margin ratios: 



Plain  = $15 ÷ $50 = 30% 



Professional = $40 ÷ $100 = 40%

2.
Plain
Professional

a.
Units per hour
4
1


b.
Contribution margin per unit
$15
$40


Contribution margin per hour
$60
$40


Total contribution for 40,000 hours
$2,400,000
$1,600,000

3.
The plain circular saws are the best use of the scarce machine hours.  For a given capacity, the criterion for maximizing profits is to obtain the greatest possible contribution to profit for each unit of the limiting or scarce factor.  Moreover, fixed costs are irrelevant unless their total is affected by the choice of products.

6-A3
(15 min.)  Table is in thousands of dollars.

1,2.
(a)
(b)
(a)-(b)
(c)
(a)-(b)-(c)





Separable


Sales
Sales

Costs
Incremental


Beyond
at
Incremental
Beyond
Gain or


Split-Off
Split-Off
Sales
Split-Off
(Loss)
A
230
54
176
190
(14)

B
330
32
298
300
(2)
C
175
54
121
100
21


Increase in overall operating income from further processing of A, B, and C

  5


The incremental analysis indicates that Product C should be processed further, but Products A and B should be sold at split-off.  The overall operating income would be $44,000, as follows:

Sales:  $54,000 + $32,000 + $175,000
$261,000

Joint cost of goods sold
$117,000

Separable cost of goods sold
  100,000
  217,000
Operating income
$  44,000

Compare this with the present operating income of $28,000.  That is, $230,000 + $330,000 + $175,000 - ($190,000 + $300,000 + $100,000 + $117,000) = $28,000.  The extra $16,000 of operating income comes from eliminating the $16,000 loss resulting from processing Products A and B beyond the split-off point.

6-A4
 (30-40 min.)


Problem 6-60 is an extension of this problem.  The two problems make a good combination.

1.
Operating inflows for each year, old machine:


  $850,000 - ($740,000 + $69,000)

$41,000


Operating inflows for each year, new machine:


  $850,000 - ($740,000 + $17,000*)

$93,000


* $69,000 - $52,000


Cash flow statements (in thousands of dollars):




Keep


Replace



Three
Three


Year
Years
Years
Year
Years
Years


   1  
2 & 3
Together
  1  
2 & 3
  Together
Receipts, inflows from operations
41
41
123
93
93
279
Disbursements:

  Purchase of "old" equipment
(108)*
--
(108)
(108)
--
(108)

  Purchase of "new" equipment:

    Total costs less proceeds

      from disposal of "old"

      equipment ($108,000-$35,000)

  --
  --
    --
  (73)
  --
 (73)

Net cash inflow (outflow)
(67)
41
  15
(88)
93
  98
*
Assumes that the outlay of $108,000 took place on January 2, 2013, or sometime during 2013.  Some students will ignore this item, assuming correctly that it is irrelevant to the decision.  However, note that a statement for the entire year was requested.

The difference for three years taken together is $98,000 - $15,000 = $83,000.  Note particularly that the $108,000 book value can be omitted from the comparison.  Merely cross out the entire line; although the column totals will be affected, the net difference will still be $83,000.

2.
Income statements (in thousands of dollars):




Keep


Replace



Three
Three



Years
Years
Year
Years
Years


1, 2 & 3
Together
1
2 & 3
Together
Sales
850
2,550
850
850
2,550
Expenses:


Other expenses
740
2,220
740
740
2,220

Operating of machine
69
207
17
17
51

Depreciation
  36
     108*
  36
  36
     108

Total expenses
845
2,535
793
793
2,379
Loss on disposal:


Proceeds ("revenue")
--
--
(35)
--
(35)


Book value ("expense")
   --
       --
  108
   --
     108*


Loss
   --
       --
  73
    --
     73
Total charges
845
2,535
866
793
2,452
Net income
  5
     15
 (16)
   57
      98
* As in part (1), the $108,000 book value can be omitted from the comparison without changing the $83,000 difference.  This would mean dropping the depreciation item of $36,000 per year (a cumulative effect of $108,000) under the "keep" alternative, and dropping the book value item of $108,000 in the loss on disposal computation under the "buy" alternative.

Difference for three years together, $98,000 - $15,000 = $83,000.


Note the motivational factors here.  A manager may be reluctant to replace simply because the large loss on disposal will severely harm the profit performance in Year 1.

3.
The net difference for the three years taken together would be unaffected because the item is a past cost.  You can substitute any number for the original $108,000 figure for the old equipment without changing this answer.

For example, examine how the results would change in part (1) by inserting $800,000 where the $108,000 now appears for the old equipment (in thousands of dollars):


Keep:
Replace:


Three Years
Three Years


Together
  Together
Difference
Receipts, inflows from operations
123

279
156
Disbursements:


Purchase of old equipment

(800)

(800)
0

Purchase of new equipment:



Gross price


(108) 


Disposal proceeds of "old"
       --
35
(     73)
 (73) 
Net cash outflow

(   677)

(   594)
  83
In sum, this may be a horrible situation.  The manager really blundered.  But keeping the old equipment will compound the blunder to the cumulative tune of $83,000 over the next three years.

4.
Diplomatically, Slater should try to convey the following.  All of us tend to indulge in the erroneous idea that we can soothe the wounded pride of a bad purchase decision by using the item instead of replacing it.  The fallacy is believing that a current or future action can influence the long-run impact of a past outlay.  All past costs are down the drain.  Nothing can change what has already happened.  The $108,000 has been spent.  Subsequent accounting for the item is irrelevant.  The schedules in parts (1) and (2) clearly show that we may completely ignore the $108,000 original outlay and still have a correct analysis.  The important point is that the $108,000 is not an element of difference between alternatives and, therefore, may be safely ignored.  The only relevant items are those expected future items that will differ between alternatives.

5.
The $108,000 purchase of the original equipment, the sales, and the other expenses are irrelevant because they are common to both alternatives.  The relevant items are the following (in thousands of dollars):


Three Years



Together



Keep

Replace


Operating of machine 
     (3 × $69; 3 × $17)

$207
$  51
Incremental cost of new machine:


Total cost

$108

Less proceeds of old machine

  35

Incremental cost

     --
    73
Total relevant costs

$207
$124
Difference in favor of buying


$  83

6-B1
(15-20 min.)

1.


    Make


  Buy



        Total      
Per Unit
       Total

Per Unit
Purchase cost


€10,000,000
€50

Direct material
€5,500,000
€27.50
Direct labor
1,900,000
9.50
Factory overhead, variable
1,100,000
5.50 
Factory overhead, fixed 

   avoided
     900,000
    4.50




Total relevant costs
€9,400,000
€47.00
€10,000,000
€50
Difference in favor of making
€   600,000
€  3.00

The numerical difference in favor of making is €600,000 or €3.00 per unit.  The relevant fixed costs are €900,000, not €3,000,000.

2.

Buy and Leave



Make

Capacity Idle
Buy and Rent
Rent revenue
                 --
                   --
 €   1,150,000

Obtaining of components
€(9,400,000)
 €(10,000,000)
€(10,000,000)
Net relevant costs
€(9,400,000)
€(10,000,000)
€  (8,850,000)


The final column indicates that buying the components and renting the vacated capacity will yield the best results in this case.  The favorable difference is €9,400,000 - €8,850,000 = €550,000.

6-B2
(15 min.)

1.
If fixed manufacturing cost is applied to products at $1.00 per machine hour, it takes $.70 ÷ $1.00, or .70 of an hour to produce one unit of XY-7.  Similarly, it takes $.20 ÷ $1.00 or .20 of an hour to produce BD-4.

2.
If there are 140,000 hours of capacity:


XY-7:
140,000 hours ÷ .70 = 200,000 units.


BD-4:
140,000 hours ÷ .20 = 700,000 units.


Total contribution margins show that BD-4 should be produced, generating $525,000 of contribution margin, which is $135,000 more than would be earned by XY-7.


           Per Unit                         
  Units  
   Total

XY-7
$6.45 - ($2.70 + $1.80) = $1.95
200,000
$390,000
BD-4
$4.20 - ($1.70 + $1.75) = $  .75
700,000
$525,000

6-B3
(15-20 min.)


All amounts are in thousands of British pounds.


The major lesson is that a product that shows an operating loss based on fully allocated costs may nevertheless be worth keeping.  Why?  Because it may produce a sufficiently high contribution to profit so that the firm would be better off with it than any other alternative.


The emphasis should be on totals:



Replace Magic Department With


Existing
General


Operations

Merchandise     

Electronic Products

Sales
6,000
-600 + 250
= 5,650
-600 + 200
= 5,600

Variable expenses
4,090
-390 + 175a
= 3,875
-390 + 100 b
= 3,800
Contribution margin
1,910
-210 +   75
= 1,775
-210 + 100
= 1,800

Fixed expenses
1,100
-120 +     0
=    980
-120 +   30
= 1,010
Operating income
   810
-  90 +   75
=    795
-  90 +   70
=    790
a(100% - 30%) × 250
b(100% - 50%) × 200


The facts as stated indicate that the magic department should not be closed.  First, the total operating income would drop.  Second, fewer customers would come to the store, so sales in other departments may be affected adversely.

6-B4
(15 min.)

1.
Sales ($400 + $600 + $100)

$1,100


Costs:



Raw materials
$700



Processing
  100


Total

     800

Profit

$   300
2.
Sales ($840 + $850 + $170)

$1,860

Costs:



Joint costs
$800



Frozen dinner costs
440



Salisbury steak costs
200



Tanning costs
    80


Total costs

  1,520

Profit

$   340

Although it is more profitable to process all three products further than it is to sell them all at the split-off point, it is important to look at the economic benefit from further processing of each individual product.

3.
Steaks to frozen dinners:


Additional revenue from processing further ($840 - $400)
$440


Additional cost for processing further

  440

Increase (decrease) in profit from processing further
$    0

Hamburger to Salisbury steaks:


Additional revenue from processing further ($850 - $600)
$250


Additional cost for processing further

  200

Increase (decrease) in profit from processing further
$  50

Untanned hide to tanned hide:


Additional revenue from processing further ($170 - $100)
$  70

Additional cost for processing further

    80

Increase (decrease) in profit from processing further
$ (10)


Only the hamburger dictates that it should be processed further, because it is the only product whose additional revenue for processing further exceeds the additional cost.  You are indifferent about processing further steak to frozen dinners, as the incremental profit is 0.
4.
The resulting profit would be $350:


Sales ($400 + $850 + $100)

$1,350


Costs:



Joint costs

$800



Further processing of hamburger

  200


Total cost


  1,000

Profit


$   350
6-B5
(15-20 min.)

1.

Three Years Together



Keep
Replace
Difference
Cash operating costs
$51,000
$33,000
$18,000

Old equipment, book value:

Periodic write-off as

depreciation
20,400
-




or lump-sum write-off
-
20,400
*

Disposal value

-3,600
*
3,600
New equipment, acquisition cost


  14,700
**
- 14,700
Total costs
$71,400
$64,500
$  6,900
*In a formal income statement, these two items would be combined as "loss on disposal" of $20,400 - $3,600 = $16,800.

**In a formal income statement, written off as straight-line depreciation of $14,700 ÷ 3 = $4,900 for each of three years.

2.

Three Years Together



Keep
Replace
Difference
Cash operating costs
$51,000
$33,000
$18,000

Disposal value of old equipment
-
-3,600
3,600
New equipment, acquisition cost

-

  14,700
- 14,700
Total relevant costs
$51,000
$44,100
$  6,900
This tabulation is clearer because it focuses on only those items that affect the decision.

3.
Benefits of the replacement alternative*
$18,000
Deduct initial net cash outlay required**
    11,100
Difference in favor of replacement
$  6,900

* 3 × ($17,000 - $11,000)

** $14,700 - $3,600

Also, the new equipment is likely to be faster, thus saving operator time.  The latter is important, but it is not quantified in this problem.

6-B6
(10 min.)

1.
The replacement alternative would be chosen because the county would have $6,900 more cash accumulated in three years.

2.
The keep alternative would be chosen because the higher overall costs of photocopying for the first year would be shown for the replacement alternative (under accrual accounting):




First Year




  Keep  
Replace
Cash operating costs
$17,000
$  11,000

Depreciation expense
6,800
4,900
Loss on disposal


    16,800
Total costs
$23,800
$32,700

Thus, the performance evaluation model might motivate the manager to make a decision that would be undesirable in the long run.

6-1
An opportunity cost does not entail a disbursement of cash at any future time, whereas an outlay cost does entail an additional disbursement sooner or later.

6-2
The $800 represents an opportunity cost.  It is the amount forgone by rejecting an opportunity.  It signifies that the value to the owner of keeping those strangers out of the summer house for that two-week period is at least $800.

6-3
Accountants do not ordinarily record opportunity costs in accounting records because those records are traditionally concerned with real transactions rather than possible transactions.  It is impossible to record data on all lost opportunities.

6-4
A differential cost is any difference in total cost or revenue between two alternatives.  A differential cost is an incremental cost when one of the alternatives contains all the costs of the other plus some additional costs.  The additional costs are the incremental costs – which are also differential.

6-5
No.  Incremental cost has a broader meaning.  It is the addition to total costs by the adoption of some course of action.  Another term, marginal cost, is used by economists to indicate the addition to costs from the manufacture of one additional unit.  Of course, marginal cost is indeed the incremental cost of one unit.

6-6
The decline in costs would be called differential or incremental savings.

6-7
Not necessarily.  Qualitative factors can favor either making or buying.  Often factors such as product quality and assurance of delivery schedules favor making.  However, sometimes establishing long-term relationships with suppliers is an important qualitative factor favoring the purchase of components.

6-8
The choice in many cases is not really whether to make or buy.  Instead, the choice is how best to use available capacity.

6-9
Yes.  The costs that make a difference when a product or department is being deleted are the avoidable costs.

6-10
Four examples of scarce factors are:  (a) labor hours, (b) money (investment capital), (c) supervisory hours, and (d) computer hours.

6-11
Joint products are two or more manufactured products that (1) have relatively significant sales values and (2) are not separately identifiable as individual products until their split-off point. Examples of joint products include chemicals, lumber, flour, and meat.

6-12
The split-off point is where the individual products produced in a joint process become separately identifiable.  Costs before the split-off point are irrelevant for decisions about the individual products.  They affect the decision about whether to undertake the entire production process, but they do not influence decisions about what to do with the individual products.

6-13
Yes.  Techniques for assigning joint-product costs to individual products are useful only for product costing, not for deciding on further processing after the split-off point.  The product must be considered separately at that point apart from its joint cost.  The proper basis of the decision on further processing is a comparison of incremental revenue versus incremental expense between the alternatives of selling at the split-off point and processing further.

6-14
No.  Once inventory has been purchased, the price paid is a sunk cost.  It is true that selling at a price less than $5,000 would produce a reported loss.  However, a sale at any price above $0 is economically beneficial provided that the only alternative is to scrap the inventory.

6-15
No.  Sunk costs are irrelevant to the replacement decision.

6-16
No.  Past costs are not relevant because they cannot be affected by a decision.  Although past costs are often indispensable for formulating predictions, past costs themselves are not the predictions that are the inputs to decision models.  Clear thinking is enhanced by these distinctions.

6-17
Only b and c are relevant.

a.
Book value of old equipment is irrelevant to a replacement decision because it does not change under any alternative and cannot be realized.

b.
Disposal value of old equipment is relevant to a replacement decision because it can either be realized (by replacement) or forgone (by continued use).

c.
Cost of new equipment is relevant to a replacement decision because it can be incurred (by replacement) or avoided (by continued use).

6-18
Yes.  Some expected future costs may be irrelevant because they will be the same under all feasible alternatives.

6-19
Yes.  The statement is correct in terms of total variable costs.

6-20
Two reasons why unit costs should be analyzed with care in decision making are:

1.
Most unit costs are stable only over a certain range of output, and care must be taken to see that allowances are made when alternatives are considered outside that range.

2.
Some unit costs are an allocation of fixed costs; thus when a higher volume of output is being considered, unit cost will decrease proportionately, and vice versa.

Two other reasons are mentioned in the text:

1.
Some unit costs are based on both relevant and irrelevant factors and should be broken down further before being considered.

2.
Unit costs must be reduced to the same base (denominator) before comparing or combining them.

6-21
Sales personnel sometimes neglect to point out that the unit costs are based on outputs far in excess of the volume of their prospective customer.

6-22
An inconsistency between a decision model and a performance evaluation model occurs when a decision about whether to replace a piece of equipment is based on the cash flow effects over the life of the equipment but a manager's performance evaluation is based on the first year's reported income.  The loss on disposal of the equipment is irrelevant for decision purposes, but it affects the first year income, hence the performance evaluation.

6-23
The wide use of income statements to evaluate performance may overly influence managers to maximize short-run performance that may hurt long-run performance.  They may pass up profitable opportunities to replace equipment because of the large loss on disposal shown on the first year’s income statement.

6-24
Yes, this statement is generally correct.  Accountants record transactions.  But opportunity cost is the cost of transactions that do not occur (or have not occurred yet).  It is the cost of opportunities forgone.  Managers usually have much better information about forgone opportunities than do accountants.

6-25
Deciding whether to outsource payroll functions requires estimates of the cost of designing, maintaining, and using a payroll system internally compared to the cost of a contract with an outside supplier.  To operate an internal payroll system requires hiring personnel with the needed expertise in both legal/governmental issues affecting payroll and information processing to implement a system.  Small companies often find it less costly to outsource payroll to a company that has broad expertise in these areas.

6-26
Whenever total costs are unitized by dividing by total units and the resulting unit costs are then used to predict new total costs based on a different level of production, errors are being made if any of the costs are fixed. If the new production level is higher, predicted total costs are overestimated. If the new production level is lower, predicted total costs are underestimated. Never unitize fixed costs if the resulting unit cost will be used for planning purposes!

Consider the following simple example:


Fixed Cost
Variable Cost
Total
Total
$100
$100
$200

Units
  ÷10
  ÷10
  ÷10
Unit Cost
$  10
$  10
$  20

If a new planned number of units is 20, what will be the new, predicted total cost? 

The correct cost function and cost prediction is

Total Cost = $100 + $10 × Number of units 


        = $100 + $10 × 20 =$300
The correct cost function is based on the two amounts that are constant within the relevant range – the total fixed cost and the unit variable cost.

The incorrect unitized cost function and incorrect and overestimated prediction is

Total Cost = $20 × Number of units


        = $20 × 20


        = $400
It is easy to see that the error comes from treating fixed costs as if they were variable.

6-27
The amount paid for inventory is a sunk cost.  Once a company has the inventory, it cannot change what it paid for it.  Thus, the only relevant issue is what can be done with the inventory.  If there is a choice of selling the inventory for less than what the company paid for it or not selling it at all, it is certainly better to get something rather than nothing for it.

6-28
(10-15 min.)

1.

Independent



  Practice
Employee
Difference
Operating revenues
$410,000
$85,000
$325,000

Operating expenses
  290,000
           --
  290,000
Income effects per year
$120,000
$85,000
$  35,000

  Choose Independent Practice

Revenues

$410,000

Expenses:

Outlay costs
$290,000

Opportunity cost of employee compensation
   85,000
  375,000
Income effects per year

$  35,000

Each tabulation produces the key difference of $35,000.  As a general rule, we favor using the first tabulation when feasible.  It offers a straightforward presentation of inflows and outflows under sharply stated alternatives.

2.
Choice as Employee
Revenue

$  85,000

Expenses:

Outlay costs
$            0

Opportunity cost of accounting practice
  120,000
  120,000
Income effects per year

$ (35,000)


If the employee alternative is selected, the key difference in favor of becoming a sole practitioner is again $35,000.  Adessa is sacrificing $35,000 to avoid the risks of an independent practice.

6-29
(10-15 min.)



Alternatives Under Consideration


(1)
(2)
(1) - (2)


Sell, Rent, and
Hold


Invest in Bonds
Present Home
Difference
Revenue
$14,700*
$         -
$14,700
Less:  Outlay cost
  18,000
   9,000**
   9,000
Income effects per year
$  (3,300)
$(9,000)
$  5,700
*3% × $490,000

** $750 × 12

Advantage of selling the home is $9,000 – 3,300 = $5,700.  Obviously, if rent is higher, the advantage decreases.


The above analysis does not contain explicit opportunity costs.  If opportunity costs were a part of the analysis, the following presentation applies (whereby the interest on investment in bonds is not listed as a separate alternative but is regarded as a forgone alternative):



Alternative Chosen:



 Hold Present Home


Opportunity cost
$(14,700)
Outlay cost
     9,000
Income effects per year
$  (5,700)

As before, the advantage of selling the home and renting is $5,700.  The opportunity cost of home ownership is 3% × 490,000 = $14,700.

6-30
(15-20 min.)
Opportunity cost is the maximum available contribution to profit forgone by using limited resources for a particular purpose. In this case, the opportunity cost of the machine when analyzing the alternative to produce 12-oz. bottles of Juice Cocktails is $90,000, the larger of the $90,000 contribution margin from additional sales of the 100% Juices or the $75,000 proceeds from the sale of the machine. The $160,000 historical cost of the machine is a past cost and thus irrelevant. 

6-31
(15-20 min.)
The first tabulation is probably easier to understand, but the choice of a tabulation is a matter of taste:



(a)
(b)
(c)



Expand
Expand
Rent to



Laboratory
Eye
Gift



Testing
Clinic
Shop
Revenues
$330,000
$500,000
$11,000

Expenses
  290,000
  480,000
           0
Income effects per year
$  40,000
$  20,000
$11,000

Treating the gift shop as the forgone (rejected) alternative, the tabulation is:



(a)
(b)



Expand
Expand



  Laboratory Testing


Eye Clinic

Revenue
$330,000
$500,000

Expenses:

Outlay costs
$290,000
$480,000

Opportunity cost,

  rent forgone
    11,000
  301,000
   11,000
  491,000
Income effects per year
$  29,000
$    9,000

The numbers favor laboratory testing, which will generate a contribution to hospital income that is $20,000 greater than the eye clinic's.


The numbers have been analyzed correctly under both tabulations.  Both answer the key query:  What difference does it make?  As a general rule, we prefer using the first tabulation.  It is a straightforward presentation.
6-32
(15 min.)
1.
It is easiest to analyze total costs, not unit costs.


Make
Purchase
Direct materials
$400,000

Avoidable overhead costs:

     Indirect labor
30,000

     Supplies
20,000

     Allocated occupancy cost
0

Purchase cost
               
$420,000
Total relevant costs
$450,000
$420,000


The difference in favor of purchasing is $450,000 - $420,000 = $30,000.  The manager ignored the avoidable fixed costs in his analysis.
2.
Because the quantitative difference is small, qualitative factors may dominate the decision.  Companies using a just-in-time system need assurance of both quality and timeliness of supplies of materials, parts, and components.  A small, local company may not be reliable enough for Bose.  In essence, Bose may be willing to "invest" $30,000, the quantitative advantage of purchasing, in order to have more control over the supply of the components.


The division manager may have made the right decision for the wrong reason.  He incorrectly ignored avoidable fixed costs, leading to a mistaken belief that making the components was less costly by $.20 per unit or $20,000 in total.  The $50,000 of avoidable fixed costs makes the purchase option less costly by $30,000.  If the manager's decision is to make the component, it should be because forgoing profits of $30,000 has a long-run qualitative benefit of more than $30,000, not because the bid is greater than the variable cost.
6-33
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Nantucket Nectars should make the bottles.



Make


Buy




Per

Per


Total
Bottle
Total
Bottle
Purchase cost


$250,000
$.250

Direct materials
$80,000
$.080



Direct labor
30,000
.030



Variable overhead
60,000
.060



Avoidable fixed     

    overhead
    60,000
  .060
              
         

Total relevant costs
$230,000
$.230
$250,000
$.250
Difference in favor of making
$  20,000
$.020
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Buy and




Use



Buy and
Facilities
Buy and



Leave
for
Rent



Facilities
Other
Out


Make
Idle
Activities
Facilities
Contribution from other                              

    activities

 
$    75
 

Rent revenue



$    55

Relevant cost of bottles
$(230)
$(250)
   (250)
   (250)
Net relevant costs
$(230)
$(250)
$(175)
$(195)

To maximize profits, Nantucket Nectars should buy the bottles and use the facilities for other activities.
6-35
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1.
These warehouse stores attempt to maximize profits by cutting prices and increasing inventory turnover.  Since profit is the product of contribution margin and unit sales, it can be affected by changing either.  Total profit can be increased if the added inventory turnover brought about by a lowering of price brings in more contribution margin than was lost by the price cut.  They also try to minimize fixed costs by limiting their investment in buildings and equipment.


Characteristics:  (a) choose product lines and sizes that move quickly and avoid stocking slow-moving items and sizes; (b) rely heavily on self service; (c) attempt to cut costs by providing fewer services, and (d) build low-cost buildings in a place where property costs are not too high.

2.
Such a criterion by itself gives no indication what total contribution margin (TCM) can be expected.  Inventory turnover or sales volume must be used also. The total contribution margin is determined by



TCM  = 
[image: image1.wmf]Unit contribution margin × Total sales in units

If inventory turnover can be assumed to be fairly constant among items, then such a figure as a 20% average target gross profit might be meaningful.
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1.
The key is to focus on lost revenues and avoidable costs:


Revenues, 750 hours

      @ CHF10 per hour

CHF 7,500


Avoidable costs*:



Teacher salaries
CHF 5,300


Supplies
            1,200
       6,500

Decrease in operating income

CHF 1,000

*
In addition to the avoidable costs shown, there might be some savings in sanitary engineering (less cleaning necessary) and depreciation (less wear and tear on equipment).  Unless these savings are more than the CHF1,000 decrease in operating income, the school will be worse off financially without the after-school care program.

2.
Among the qualitative factors to consider are that the after-school care program might attract students to the regular program, it provides additional compensation to teachers, and there is a social need for such programs.

6-37
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Product M should not have been processed further.  The only valid approach is to concentrate on the separable costs and revenues beyond split-off:



Sell at
Process



Split-off
Further as



   as M   
Super M
Difference
Revenues, 2,500,000 gallons @30¢ & 36¢
$750,000
$900,000
$150,000

Separable costs beyond split-off
            --
  165,000
  165,000
Income effects for April
$750,000
$735,000
$ (15,000)


The joint costs do not differ between alternatives and are irrelevant to the question of whether to sell or process further.  The next table (not required) confirms the results (in thousands):



Alternative 1


Alternative 2


Super
Differential


 L 
 M  
Total 
 L  
M
Total 
Effects


Revenues
$1,000
$750
$1,750
$1,000
$900
$1,900
$ 150
Joint costs


$1,600


  $1,600
---
Separable costs


        ---

  165
     165
   165
Total costs


$1,600


$1,765
$ 165
Income effects


$   150


$   135
$(15) 
6-38
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1.
Answer (a):  $6,000 ÷ 6,000 = $1.00

2.
Answer (a):  Product C is the only product that produces an incremental profit ($35,000 - $28,000) - $6,000 = $1,000.
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1.
The only relevant item is the $88 to be received for the calendars.  No additional costs will be incurred.  Therefore, profit will be $88 higher if the offer is accepted than if it is rejected.

2.
The amount paid for the calendars is irrelevant.  Even if $1 million had been paid for the calendars, the added profit from selling them for $88 is $88.  The $935 paid is a past cost, a sunk cost, one that should not affect the decision.

6-40
(15-20 min.)

1.
The difference in total costs over the five years is $2,000 in favor of replacing, computed as follows:




Five Years Together



Keep
Replace
Difference
Cash operating costs
$26,500
$13,500
$13,000
Old machine (book value):

   Periodic write-off as depreciation
7,000
--

          or


--

   Lump-sum write-off
--
7,000

Disposal value
--
-2,500
2,500

New machine:  Acquisition cost
           --
  13,500
 -13,500
Total costs
$33,500
$31,500
$  2,000
2.
The loss on disposal of the old machine combines the lump-sum write-off (an irrelevant item) with the disposal value (a relevant item), $7,000 - $2,500 = $4,500 loss on disposal.  Because of the inclusion of an irrelevant item, this amount does not affect the computation in requirement 1.  It is best to keep the lump-sum write-off and the disposal value separate, as is done in the table in requirement 1.
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1.
Variable cost
$  80,000


Fixed cost
   250,000

Total cost
$330,000


Cost per unit, $330,000 ( 10,000
$   33.00
2.
Variable cost
$160,000


Fixed cost
  250,000

Total cost
$410,000


Cost per unit, $410,000 ( 20,000
$   20.50
3.
The two unit costs are equally accurate (or, more appropriately, equally inaccurate).  Unit costs that include unitized fixed costs are always suspect.  A unit cost that includes fixed costs will be accurate at only one volume; using it at any other volume will be misleading.

6-42
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The original investment is the "cash equivalent" cost.  "Excess" trade-in allowances, such as the $2,800 in this instance, are really reductions in the "list price."  The $1,620 sales tax is added to the original cost.  The problem is silent regarding how the sales tax is computed.  The original investment is:

List price

$27,000

Less price allowance, $6,000 - $3,200
 
    2,800
Cash equivalent cost before sales tax

$24,200
Sales tax

    1,620
Cash equivalent cost

$25,820
The annual cash operating costs are irrelevant.  Another way of computing the $25,820 is:

Cash payment ($27,000 - $6,000 + $1,620)
$22,620
Opportunity cost of truck traded in
    3,200
Total cost
$25,820
6-43
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The $9 million is gone.  It is irrelevant for decision purposes.  The relevant comparison is whether to invest $5 million in the division or to invest it elsewhere:


Sell
Hold


Division
Division
Investment required
$5 million
$5 million

Income generated
?
$500,000 yearly*

*This assumes that the division has truly "turned around" and will now make a net profit of $500,000 per year for the foreseeable future.


The $5 million is relevant because Lake Forest is forgoing the opportunity to invest it elsewhere for some return.  If projects or divisions of comparable risk can be expected to generate more than $500,000 yearly, the division should be sold.

6-44
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The purpose of this problem is to sharpen the student's concept of "opportunity cost."  Daily fees are $225 × 7 hours, or $1,575.

1.
The difference in annual income is $434,700 - $398,475 = $36,225:



(a)
(b)



Work
Don't Work
Work, $1,575 × 6 days × 46 weeks

$434,700
Don't work on every other Saturday:

$1,575 × 5 days × 23 weeks

$181,125
$1,575 × 6 days × 23 weeks

 

  217,350
Totals

$434,700
$398,475
2.
The calculation in (1) seems awkward and unnecessary.  The opportunity cost is the maximum amount forgone by not working on every other Saturday, which is $1,575 × 1 day × 23 weeks, or $36,225.  This is really the key number because it answers the crucial question, "What difference does it make?"  Opportunity cost is defined as the maximum available contribution to profit forgone by using limited resources for a particular purpose.

3.
If she has already decided to take the day off, her opportunity cost is zero because in any case she would not see patients.  Note that opportunity cost is a "situation-specific" concept.  If one of the possible alternatives is not even allowed into the feasible set by the decision maker, its financial effects are irrelevant.  On the other hand, if she decided to repair her car instead of keeping the appointments with patients on a working Saturday, her opportunity cost for the day would be $1,575; for half a day, $787.50. 

6-45
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1.

With American
Without American



Airlines Personnel
Airlines Personnel
Contribution margin

       for October 20:

    $150 × 50                                                  
 
$7,500
    $  70 × 50                            
 $3,500 


Opportunity cost is a slippery term, so we are reluctant to be overly rigid about its definition during classroom sessions.  The strict definition would be that the opportunity cost is $7,500 --the maximum profit forgone by rejecting the best forsaken alternative.  Nevertheless, some students will insist that the $7,500 - $3,500 = $4,000 difference between the alternatives is the opportunity cost.


On December 28, the opportunity cost would be 10 × $100 = $1,000.

2.
The simplest approach is:



Let X
= % of occupancy



Then $110 × X
= $70



X
= $70 ÷ $110 = 63.636%


A longer approach follows.  To be indifferent, Marriott would have to generate the same rent as the American Airlines contract which is $70 × 50 rooms × 365 days = $1,277,500.



Let Y
= Number of rooms per day @ $110


$110 × Y × 365
= $1,277,500


$40,150 × Y
= $1,277,500


Y
= 31.82 rooms per day


Percentage of occupancy of the 50 rooms 
= 31.82 ÷ 50



= .63636


= 63.636%


To check the answer:


$110 × .63636 × 50 × 365 = 1,277,493 ≈ $1,277,500
6-46
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1. Contribution margin from airlines: 





($70 - $10) × 50 × 365 = $1,095,000


General contribution margin:  






($110 - $10) × 50 × 365 × .62 = $1,131,500

Marriott should reject the contract.

2.

Let X 
= occupancy rate



($110 - $10) × 50 × 365 × X 
= $1,095,000


$1,825,000 × X 
= $1,095,000


X 
= .60 or 60% occupancy rate

6-47
(10-20 min.)


The point of requirement 2 is to emphasize that the essence of make or buy is how to best utilize facilities.

1.

Make


Buy





Total

Per Unit

Total

Per Unit
Purchase cost


$1,820,000
$28
Direct material
$   585,000
$  9
Direct labor
715,000
11
Variable factory overhead
650,000
10
Fixed factory overhead that

  can be avoided by not making
    130,000
    2




Total relevant costs
$2,080,000
$32
$1,820,000
$28
Difference in favor of buying
$   260,000
$  4
2.



Buy and



Buy and Leave
Buy 
Use Facilities


     Make    
Facilities Idle
 and Rent
for Oil Filters
Rent revenue
$                -
$                -
$      25,000
$                -

Contribution from


other products
-
-
-
    15,000

Obtaining of parts
  (2,080,000)
  (1,820,000)
  (1,820,000)
  (1,820,000)

Net relevant costs
$(2,080,000)
$(1,820,000)
$   (1,795,000)
$   (1,805,000)


The analysis indicates that buying the parts and renting out the facilities is the alternative that should yield the best results in this instance.  The advantage over just buying the parts is $1,820,000 - $1,795,000, = $25,000.

6-48
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Note:  Requirement 2 of this problem usually gives trouble to students; because Requirement 2 takes considerable class time for a clear explanation, you may prefer to assign Requirement 1 only.

1.
There are several ways to approach this problem.  The easiest is probably to concentrate on the difference in the total contribution margin.  The total fixed costs of $780,000, before considering the increase in advertising, will be unaffected and may be ignored.  Production and sales will decline by 10%, from 60,000 to 54,000 units:


  60,000
  54,000  


     Units    
     Units    
Difference
Sales at $90 and $98, respectively
$5,400,000
$5,292,000

Variable costs at $70*
  4,200,000
  3,780,000
Contribution margin
$1,200,000
$1,512,000
$312,000
*$35 + $12 + $8 + $15


Advertising may be increased by $312,000 without affecting the current operating income level of $420,000 (contribution margin of $1,200,000 minus fixed expenses of $780,000).

2.
If the total fixed costs do not change, the company will need a total contribution margin of $1,200,000 from the two products together.  How many units of the new product can be sold?  The clue to the production capacity of the plant is in how fixed factory overhead was unitized:  $300,000 ÷ $6 per unit = 50,000 units of expected sales.

New product budget @ 50,000 Units:

Sales at $40
$2,000,000

Variable costs at $30*
  1,500,000
Contribution margin, new product
$   500,000
*Direct material
$  6

Direct labor
12

Variable factory overhead
8

Variable selling expense, 10% × $40
    4
Total variable costs per unit
$30
Therefore, the needed contribution margin on the old product is $1,200,000 - $500,000, or $700,000.

Sales, 60,000 units at $90
$5,400,000

Contribution margin needed
     700,000
Total variable costs that can be sustained
$4,700,000

Variable selling costs at $9*
     540,000
Maximum that may be paid to the supplier
$4,160,000
*60% ×$15  = $9/unit or 60% ($15 × 60,000) = $540,000


Maximum unit purchase price, $4,160,000 ÷ 60,000 = $69.33.


If students do not accept the above analysis, the following proof may be helpful (in thousands):





New


  Old  
Difference
Product 1
Product 2
Sales
$5,400
$2,000
$5,400
$2,000

Variable costs
  4,200
  2,000
  4,700*
  1,500
Contribution margin
$1,200
$       -
$   700
$   500
Fixed manufacturing costs
300
-
-
300

Fixed selling costs
     480
         -
     380**
   100**

Total fixed costs
$   780
$       -
$   380
$   400
Operating income
$   420
$       -
$   320
$   100
*An alternate approach to this whole solution is to use the above format and solve toward the unknown purchases figure.  The $4,700,000 is the maximum allowable variable cost.  Because $540,000 of the $4,700,000 represents selling expense, the remainder, $4,160,000 must be the maximum amount paid to the supplier.

**This allocation uses the $2.00 unit cost figure for the new product and assigns the remaining fixed costs to the old product.  Note the allocation of the total fixed selling costs is irrelevant because total fixed costs are unaffected by allocation methods or by how such costs are assigned to products.
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1.


Alternative



Without
With



Contract
Contract
Contribution margin:

(200 rooms × 365 days) × ($86 - $12) ×.85
$4,591,700

(200 - 40) × 365 × ($86-$12) × .95

$4,105,520
40× 365 × ($50 - $12)


     554,800
Total contribution margin
$4,591,700
$4,660,320
Difference in favor of contract
$68,620
2.
Let X = contribution margin per room

 (40 × 365 × X) + $4,105,520 
= $4,591,700

14,600 × X
= $486,180

X
= $33.30
Add back variable cost:  $33.30 + $12.00 = $45.30

Note how this room rate is the "point of indifference."  The manager has $50.00 - $45.30 = $4.70 of excess contribution margin to bargain on contract rates.

6-50
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The basic message here is that airlines can maintain the same revenue per mile even in the face of switching by some passengers to lower fares.

1.

Without
With



Discount
Discount
Revenue, 75 @ $.12
$9.00

Revenue

72 @ $.12

$8.64

  6 @ $.072
         

    .43
Total per airplane mile
$9.00
$9.07

Note that a minor (4%) gain in passengers will be beneficial.  Note, too, that airlines have negligible variable costs of adding a few passengers in otherwise empty seats.


Some instructors may want to use the language of "opportunity costs" here, but such language is not really necessary and may be confusing.  For example, some observers would say that the three passengers who switch cause an opportunity cost of 3 × $.12 or $.36 that is more than offset by the added revenue of 6 × $.072 or $.43.

2.
Let X = number of passengers who switch



Revenue with discount
= Revenue without discount



50 × .60 × $.12
= X × $.12



50 × $.072
= $.12 × X



$3.60
= $.12 × X



X
= $3.60 ÷ $.12 = 30 passengers


Check:
Without
With



Discount
Discount
Revenue, 75 @ $.12
$9.00

Revenue:

(75 - 30) @ $.12

$5.40

50 @ $.072
        
  3.60
Total per airplane mile
$9.00
$9.00

Therefore, if more than 20 of the 50 discount passengers are "new," that is, they would not have flown without the discount, there is more revenue with the discount plan.  The indifference point results in 95 passengers, 50 paying the discount fare and 45 paying full fare.
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Moderately

1.
Designer
    Priced

Items that can be displayed in 8,000 square feet
300
400

Contribution margin per item
$120
$65

Contribution margin per turnover of inventory
$36,000
$26,000

Relative number of turnovers for a given time period
2
3

Total contribution margin for a given time period
$72,000
$78,000


Students should recognize that square feet of floor space is the limiting or scarce factor.  Note that the contribution margin percentage and the contribution margin per item are greater for the designer items. Nevertheless, the moderately priced items will generate a larger contribution margin in total. Why? Because more moderately priced items are sold in any given period of time. The analysis above implies sales of 300 × 2 = 600 designer items versus 400 × 3 = 1,200 moderately priced items. The designer items should be dropped.

2.
The solution in requirement 1 assumes that moderately priced items can outsell designer items 2 to 1 and that the store will be 100% full of such items.  Interdependencies between the items are ignored.  If these factors do not hold, some combination of the two items may be preferable.


Additional considerations include the investment in inventories, the number of sales personnel, the skills and training of sales personnel, and the degree of substitutability between the types of items.


This problem could also be addressed on a unit basis.  Suppose one designer item is displayed and sold in a given time period.  How many moderately priced items could be sold in the same period?  First, compute how many moderately priced items would be displayed:


Moderate priced items displayed = 4/3 × designer items displayed  = 4/3 × 1 = 1 1/3

For each item displayed, 1 1/2 moderately priced items would be sold in the same time period that 1 designer item is sold.  Why?  Because turnover of designer items is 2/3 that of moderately priced items, which implies that turnover of moderately priced items is 1 1/2 times that of designer items.  Therefore,


Moderate priced items sold 
= 1 1/2 × 1 1/3 × designer items sold



= 2 × designer items sold


Gulf Coast Fashions can use a given amount of space to sell either 1 designer item or 2 moderately priced items.  Contribution margins are:


Designer items
Moderately priced items

1 × $120 = $120
2 × $65 = $130


The contribution is greater from selling 2 moderately priced items than from selling 1 designer item.

6-52
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The standard line should be produced.  The major lesson here is that gross profit per unit of product is not necessarily indicative of the relative profitability of products.  In this case the limiting factor (scarce resource) is production capacity.  The most desirable product is the one that maximizes the contribution to profit for the given production capacity.  In this case, the standard product will yield a $39 contribution per hour of machine time, while the premium product will yield $30:


                Per Unit



Standard
Premium

Selling price
$60
$70

Variable costs
  21
  25

Contribution margin per unit of product
$39
$45

Divide by machine time per unit of product
÷ 1
÷1.5*

Contribution margin per hour of machine time
$39
$30

Comparisons of gross profit percentages do not help in these instances, because they are not dependent on the scarce resource, machine time.  (Of course, the rate of return on investment may be affected by different required amounts of assets, but that complication is not introduced here.)

* $21 ÷ $14 = 1.5 hours of machine time required per unit of premium product.  This is the key to the solution because it means that, if the full productive capacity is allocated to one of the products, the company could produce fewer premium products than standard products.  Many students are not comfortable with this idea until an example is explained.

Assume total fixed overhead of $700,000 and total machine hours of 50,000.  The fixed overhead rate would be $14 per hour.  (This is also $14 per standard unit.)  But because $21 is charged per premium unit, the hours of machine time must be $21 ÷ $14 = 1.5 hours per unit.  Therefore, only 33,333 units of the premium product could be produced:  50,000 ÷ 1.5 = 33,333.  [Proof:  at $21 fixed overhead each, total fixed overhead is $21 × 33,333 = $700,000 (rounded).]
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This might be assigned at the end of this chapter as a review of  chapters 5 and 6.  This problem is more challenging than nearly all of the others in this chapter.  Accordingly, this solution is more elaborate than is really necessary to answer the question.

1.
The total amount of fixed overhead is common to all alternatives.  Therefore, it is irrelevant to this analysis.  The scarce resource is hours of capacity.  The objective is to maximize the contribution per hour:


Plug-in


Subcomponents
     Assemblies
Difference
Revenue per unit
$2.20
$5.30

Variable cost per unit
  1.40
  3.30
Contribution per unit
$  .80
$2.00
$-1.20

Contribution per hour
$          48.00*
$          40.00**
$ 8.00

Hours available
    × 600,000
    × 600,000
Total contribution
$28,800,000
$24,000,000
$4,800,000


*
$ .80 × 60 units per hour = $48.00


**
$2.00 × 20 units per hour = $40.00


Plug-in assemblies should be dropped because it is diverting the limited resource from a more profitable use.  Note that the sales manager is incorrect.  These decisions should not be reached by "all-costs" allocations and consequent computations of net profits or losses on units of product.  Each plug-in assembly is making $2.00 contribution to profit and to the recovery of fixed costs, but it takes three times as long to produce a plug-in assembly.

2.
The lowest price must yield a contribution of $28,800,000.  The contribution per unit would be $28,800,000 divided by the number of units produced in one year, or:


$28,800,000 ÷ (600,000 hours × 20 unit per hour) 


= $28,800,000 ÷ 12,000,000 units = $2.40 per unit


Because the contribution is currently $2.00 per unit at a selling price of $5.30, the minimum acceptable price must be $5.70 in order to provide a unit contribution of $2.40.

To double check, consider the following:



100% of Capacity


To Subcomponents
To Plug-in Assemblies


Sales in units
36,000,000
12,000,000
Sales at $2.20 and $5.70
$79,200,000
$68,400,000

Variable costs at $1.40 and $3.30
  50,400,000
  39,600,000
Contribution margin
$28,800,000
$28,800,000

Fixed costs*
  21,600,000
  21,600,000
Operating income
$  7,200,000
$  7,200,000
 * 36,000,000 × Unit fixed overhead rate of $.60, and 12,000,000 × Unit fixed overhead rate of ($1.20 + the $.60 transferred-in), respectively.

3.
Note that this increase in variable cost per hour is common to both alternatives.  That is, the variable processing cost would rise by $14.40 per hour:


Variable overhead
= 40% of old fixed overhead



= .4 × $21,600,000 = $8,640,000


Variable overhead rate per hour = $8,640,000 ÷ 600,000 = $14.40


The contribution per hour is therefore reduced from $48 to $33.60 for subcomponents and from $40 to $25.60 for plug-in assemblies.  Note that the crucial difference per hour is still $8.00.  The critical question in relevant cost analysis is:  what difference does it make?
Incidentally, many individuals often jump to the conclusion that relevant cost analysis is simple:  variable costs are always relevant, and fixed costs are irrelevant.  This is an example where the variable overhead cost is irrelevant.  (For that matter, in this case, the labor cost, another variable cost, is also irrelevant.)  Irrelevant costs can be included in the analysis.  If they are analyzed correctly, they will not make any difference between alternatives.  However, if analyzed incorrectly, they will provide misleading information.

In short, the answer here is the same as the answers to (1) and (2).  The lowest acceptable price is still $5.70.  To prove this, use the same format as in (2):


          100% of Capacity


To Subcom-
  To Plug-in

    ponents

Assemblies
Sales in units
36,000,000
12,000,000
Sales at $2.20 and $5.70
$79,200,000
$68,400,000

Variable costs* at $1.64 and $4.02
  59,040,000
  48,240,000
Contribution margin
$20,160,000
$20,160,000

Fixed costs**
  12,960,000
  12,960,000
Operating income
$  7,200,000
$  7,200,000

 *
$1.40 + ($14.40 ÷ 60 units) = $1.64, and



    $3.30 + ($14.40 ÷ 20 units) = $4.02


 **
.6 × $21,600,000 = $12,960,000


Finally, note that the fixed costs could be ignored completely in all of the above requirements.  If you want to include them, you may -- but, if the fixed costs are analyzed correctly, they won't affect the decisions.  In part (2), $21.6 million of fixed costs would be deducted no matter what product mix is chosen; in part (3), $12.96 million of fixed costs would be deducted under any alternative.

6-54
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1.
Sets result in a 15% sales increase: 1,000 × 1.15 = 1,150 dresses.




Total Number of




Percent



of Total
Dresses
Capes
Handbags
Total
Complete sets
72%
828
828
828
Dress and cape
10
115
115
Dress and handbag
12
138

138
Dress only
    6
   69
         
          



Total units if accessories

  are introduced
100%
1,150
943
966
Unit sales if accessories

  are not introduced

1,000
      ---
      ---
Incremental sales

150
943
966
Incremental contribution

  margin per unit

€       500
€        50
€       10
Total incremental 

  contribution margin

€75,000
€47,150
€9,660
€ 131,810    
    Incremental  contribution margin




€ 131,810

    Additional costs
    Additional material cost (150 × €360)
€54,000

Cutting cost on additional dresses (150 × €105)
15,750
Additional cutting cost* (1,081 × €34)
    36,754
Lost remnant sales** (931 × €24)
   22,344


       128,848
Incremental profit
€       2,962
* Only 1,150 – 69  = 1,081 dresses need extra cutting costs.
** Remnant sales on 69 dresses will continue, so net loss of remnant sales will be (1,000 – 69) × $24.
2.
Nonquantitative factors that could influence management in its decision to manufacture matching capes and handbags include:

•
accuracy of forecasted increase in dress sales.

•
accuracy of forecasted product mix.

•
company image from dress manufacturer only to a more extensive supplier of women's apparel.

•
competition from other manufacturers of women's apparel.

•
whether there is adequate capacity (labor, facilities, storage, etc.).

6-55       (15 min.)
1.  
Incremental Revenue, $10 × 4,000 
  $40,000


Incremental Cost 
  30,000

Incremental Profit
$10,000

Therefore, Western should process further.

2. 
a.  The joint costs can increase by any amount, since they are sunk and irrelevant.  Western should always choose to process further.

b.
Total Revenue, $160,000 + $120,000  
$280,000


Total Costs:


    Separable costs: $80,000 + $50,000 + $30,000 
160,000


    Joint costs
        60,000

Net Profit
    $  60,000
Therefore, joint costs can increase by $60,000 before it is better to not be in the business of processing tobacco leaves.

6-56
(15-30 min.)

1.
Sales:  20,000 × 12 × $19
$4,560,000


Less expenses:
Direct materials
$  4.30


Direct labor
.95




Overhead
2.15


Selling
    3.95


20,000 × 12 × $11.35
  2,724,000

Operating income [(20,000 × 12) × ($19 - $11.35)]

$1,836,000
2.
Sales, 20,000 × 12 × 112% × $16

      = 268,800 × $16

$4,300,800

Less variable expenses, ($4.30 + $.95 

     + $1.10 + $2.90) × (268,800)

  2,486,400

Contribution margin

$1,814,400

Less fixed expenses, ($1.05 + $1.05) × (240,000)
                                     504,000

Operating income

$1,310,400
(A common student error is to use 268,800 units at old fixed costs per unit.)

3.
Cost to obtain order:  $8,160 ÷ 6,800

$1.20


Direct materials

4.30


Direct labor

.95

Variable overhead

1.10

Variable selling expenses:  70% of $2.90

  2.03

Minimum price for special order

$9.58
4.
The variable selling expenses only

$2.90
6-57
(15-20 min.)

1.
The salesman's analysis is faulty because it includes depreciation on the old equipment, which is irrelevant.  Moreover, both the total and unit costs are based on an annual volume of 40,000 units, which may not necessarily be accurate.  A correct analysis would compare the old machine cost of ($6.50 variable cost × expected volume) with the new machine cost of ($4 variable cost × expected volume + $60,000 fixed cost).

2.

New
Old



Machine
Machine
Units
    20,000
    20,000
Variable costs
$  80,000
$130,000

Straight-line depreciation
      60,000
             - 


Total cost
$140,000
$130,000
Unit cost
$7.00
$6.50
3.

Let X
= Number of units



$60,000 + $4X
= $6.5X



X
= 24,000 units

6-58
(15 min.)


Management misjudged the life of the old freight cars.  This may raise questions about the accuracy of the estimated useful life of the new freight cars.  However, the unexpired costs of the old freight cars are not relevant to this decision.  The conceptual error being made by the operating manager is the failure to distinguish between two decisions:  the original decision and the current decision.  Instead, he is mixing the two so that neither is evaluated correctly.


The current decision should be influenced solely by expected future revenues and outlays, including the capital investment.  The book value of the old equipment is per se irrelevant.  The current decision should not carry the burden of past blunders.


The past decision should be audited.  In this instance, hindsight reveals that marketing management was overly optimistic.  The key question is whether unwarranted optimism is being used again to justify additional outlays.


Some instructors may wish to point out how decisions such as these might be affected by the long-term relationships with a big customer at this and other locations.  Many decisions have such interdependencies.

6-59
(15-30 min.)

1.
Cost Comparison--Replacement of Equipment

Relevant Items Only




Three Years Together





Keep

Replace
Difference
Cash operating costs
$35,400
$18,600
$  16,800
Disposal value of old equipment

(3,500)
  3,500

Acquisition cost--new equipment
             
  15,300
  (15,300)
Total relevant costs
$35,400
$30,400
$    5,000

The advantage of replacement is $5,000 for the three years together.

2.
Cost Comparison--Replacement of Equipment

Including Relevant and Irrelevant Items




Three Years Together





Keep
Replace
Difference
Cash operating costs
$35,400
$18,600
$ 16,800
Old equipment (book value):

Periodic write-off as depreciation
11,400
  or


---

Lump-sum write-off

11,400*

Disposal value
---
(3,500)*
3,500

New equipment, acquisition cost
         ---
  15,300**
  (15,300)
Total costs
$46,800
$41,800
$   5,000
*  In a formal income statement, these two items would be combined as "loss on disposal" of $11,400 - $3,500 = $7,900.

**  In a formal income statement, written off as straight-line depreciation of $15,300 ÷ 3 = $5,100 for each of the three years.

3.


Keep

Replace
Cash operating costs
$11,800
$  6,200

Depreciation expense
3,800
5,100
Loss on disposal ($11,400 - $3,500)
         ---
    7,900
Total charges against revenue
$15,600
$19,200

Assuming the manager is evaluated on the basis of the division’s profitability, the performance evaluation model for the first year indicates a difference in favor of keeping:  $19,200 - $15,600 = $3,600.  As indicated earlier in this solution, such a decision would result in $5,000 less income over the next three years together.  However, some managers would adhere to the short-run view and not replace the equipment.

6-60
(10 min.)


This problem extends problem 6-A4.  It should not be assigned without also assigning 6-A4.

1.
The "replace" alternative would be chosen because it enhances cumulative wealth by $83,000.

2.
The division would show lower income, a loss of $16,000 instead of a gain of $5,000, for the first year under the "replace" alternative.  The manager who wants to show better short-run performance will oppose replacement.

3.
The answers to the first two parts probably would be unaffected.  The point is that decision models and performance evaluation models may conflict in nonprofit organizations too.  Moreover, the money in the budget appropriation may have been spent.  In addition, there is a higher likelihood of unfavorable publicity and also a danger of cuts in subsequent budget appropriations.

6-61
(20 min.)


The numbers in this case are a slight modification of those given in an article in the New York Times, November 21, 1994.

1.

On Broadway
Off Broadway

Attendance
400
400


Revenue
$192,000
$128,000


Expenses
  252,000*
  102,000

Net profit (loss)
$ (60,000)
$  26,000

*$102,000 + $150,000 = $252,000

2.

On Broadway
Off Broadway

Attendance
750
375


Revenue
$360,000
$120,000


Expenses
  252,000
  102,000

Net profit
$108,000
$  18,000
3.
a.
$252,000 ( $60 = 4,200 weekly attendance



4,200 ( 8 = 525 per show attendance


b.
$102,000 ( $40 = 2,550 weekly attendance



2,550 ( 8 = 319 per show attendance

4.

On Broadway
Off Broadway

Attendance
600
400


Revenue
$288,000
$128,000


Expenses
  252,000
  102,000

Net profit
$  36,000
$  26,000

Total profit for a 26-week run:



On Broadway:  ($36,000 × 26) - $1,295,000 = $(359,000)


Off Broadway:  ($26,000 × 26) - $440,000 = $236,000

5.
Total profit for a 100-week run:


   On Broadway:  ($36,000 × 100) - $1,295,000 = $2,305,000


   Off Broadway:  ($26,000 × 100) - $440,000 =  $2,160,000

6.
a.
$1,295,000 ( $36,000 = 36weeks


b.
$   440,000 ( $26,000 = 17 weeks

7.
Let X be the length of run in weeks at which on-Broadway profit equals off-Broadway profit:




$36,000 X - $1,295,000  
= $26,000 X - $440,000




  $10,000 X
= $855,000





X
= 85.5 weeks

8.
Mr. Simon’s decision depends on his predictions of attendance on Broadway versus off Broadway and his attitude toward risk.  The on-Broadway production has more risk because of its bigger up-front investment.  If the attendance figures in requirements 4 and 5 are accurate, the off-Broadway alternative is better for any runs less than 85.5 weeks.  If this may not be a long run, it appears that the off-Broadway alternative might be best.  However, if attendance on Broadway exceeds 600 per show, especially if it is almost 1,000 per show, the Broadway alternative is better.


There is a trend for non-musical plays to be produced off Broadway because of the large investment required on Broadway.  Many plays do not last beyond a few weeks, and even filling a theater to capacity would require almost a 5-week run just to recoup the initial investment.  Weekly profit would be ($60 × 1,000 × 8) - $252,000 = $228,000, so it would take $1,295,000 ( $228,000 = 5.7 weeks to break even.  There is less risk off Broadway, especially because it takes many fewer theatergoers to reach the break-even point.  For example, at capacity operations it takes 5.7 × 8 × 1,000 = 45,600 attendees to break even on Broadway.  Off Broadway it requires only two-thirds of that number:


($40 × 500 × 8) - $102,000 = $58,000 weekly profit


$440,000 ( $58,000 = 7.6 weeks to break even


7.6 × 8 × 500 = 30,400 attendees to break even.

6-62   (20-30 minutes)  
1.  Assume they outsource:

Costs:



20,000 × $18 =
($360,000)
Cost savings:


Variable manufacturing costs


($7 + $9 + $3) × 20,000
380,000


Fixed overhead saved


($1.70 × 40,000 units)
    68,000
Net cost savings
$  88,000
Therefore, outsource.

2.  

If they outsource, their costs are: 


(20,000 × $18) + $3.30* × 40,000 
=$492,000
* This is the part of the fixed costs that are not saved:  $5.00 - $1.70
If they accept the special order: 
They earn revenues of 12,000 × $28 
$336,000

Their costs are (32,000 × $19) + $5 × 40,000
  808,000
Net cost of the special order is
$472,000
Therefore, the special order makes them better off by $20,000.
6-63
(15-20 min.)

1.  
The opportunity cost of the land is 10% × $18,000,000 =      $1,800,000.

2.

Costs saved by closure of tomato farm:



Variable production costs
$   550,000



Shipping costs
200,000



Saved fixed costs
300,000



Opportunity cost of land
  1,800,000


Total
$2,850,000


Cost of purchasing tomatoes:




8,000,000 lbs. × $.25/lb. = $2,000,000


Net savings to Agribiz from closing the tomato farm and buying tomatoes on the market is $2,850,000 - $2,000,000 = $850,000.

3.
The main ethical issue involves the impact of the plant closure on employees and on the community.

6-64
(10–15 min.)
1.
Even if reprocessing creates beans of acceptable quality, Starbucks should sell the beans as-is because it generates more profit than reprocessing them.



Sell as is:  
Revenue, $3.80 × 1,200  
$4,560


Reprocess:
Revenue, $4.90 × 1,200
$5,880



Reprocessing cost
(900)




Shipping cost $.45 × 1,200
   (540)




Total
  $4,440
2.

Sell as is

$4,560


Reprocess

  4,440


Advantage to selling as-is

$  120
3.
The cost of buying and roasting the original beans is irrelevant because they are past or sunk costs.

6-65
(30-40 min.)

1.
Minnetonka Corporation should make the bindings.


Cost saved by purchasing bindings:



Material, 20% × $30
$6.00



Labor, 10% × $35
3.50



Overhead, 10% × $2.50*
    .25

Total
$9.75

Cost to buy per pair
$10.50
*Total overhead is $15 per pair

Allocated overhead is $125,000 ( 10,000 = $12.50 per pair 

Therefore, variable overhead is $15 - $12.50 = $2.50 per pair.

2.
Minnetonka Corporation would not pay more than $9.75 each because that is the cost to make the product internally.

3.
At a volume of 12,500 pair, Minnetonka should buy the bindings.  The cost of buying 12,500 pair is $131,250.  The cost of making 12,500 pair is:

12,500 × $9.75
$121,875
Added fixed costs
    10,000
Total cost of making
$131,875
Buying the bindings will save*
$625

       * $131,875 – 131,250

Making the bindings saves variable costs of $.75 per pair.  If sales exceed $10,000 ÷ $.75/pair = 13,333 pair, it is cheaper to make the bindings.

4.
Minnetonka Corporation needs 12,500 pair of bindings.  The cost to buy 12,500 pair is $131,250.  The cost to make 10,000 and buy 2,500 is:


Cost to make 10,000 pair
$97,500


Cost to buy 2,500 pair
    26,250

Total
$123,750

Therefore, Minnetonka should choose this latter course of action, which saves $131,250 - $123,750 = $7,500.
5.
There are many non-quantifiable factors that Minnetonka should consider in addition to the economic factors calculated above.  Among such factors are:

a.
The quality of the purchased bindings as compared to Minnetonka-produced bindings.

b.
The reliability of delivery to meet production schedules.

c.
The financial stability of the supplier.

d.
Development of an alternate source of supply.

e.
Alternate uses of binding manufacturing capacity.

f.
The long-run character and size of the market.

6-66
(30-45 min.)

1.
The $10,000 disposal value of the old equipment is irrelevant because it is the same for either choice.  This solution assumes that the direct department fixed overhead is avoidable.  You may want to explicitly discuss this assumption.

Cost Comparison for Make or Buy Decision


At 60,000 Units



Normal Volume





Make


Buy

Outside purchase cost at $1.00
   -
$60,000

Direct material at $.30
$18,000
--

Direct labor and variable overhead at $.10
6,000
--

Depreciation ($188,000 - $20,000) ÷ 7
24,000
--

Direct departmental fixed overhead** at

    $.10 or $6,000 annually
     6,000
             --
Totals
$54,000*
$60,000
*On a unit basis, which is very dangerous to use unless proper provision is made for comparability of volume:

Direct material
$.30

Direct labor and variable overhead
.10

Depreciation, $24,000 ÷ 60,000
.40

Other fixed overhead**, $6,000 ÷ 60,000
  .10
Total unit cost
$.90
Note particularly that the machine sales representative was citing a $.24 depreciation rate that was based on 100,000 unit volume.  She should have used a 60,000 unit volume for the Rohr Company.

**Past records indicate that $.05 of the old unit cost was allocated fixed overhead that probably will be unaffected regardless of the decision.  This assumption could be challenged.  This total of $3,000 ($.05 × 60,000 units) could be included under both alternatives, causing the total costs to be $57,000 and $63,000, and the unit costs to be $.95 and $1.05, respectively.  Note that such an inclusion would have no effect on the difference between alternatives.

Also, this analysis assumes that any idle facilities could not be put to alternative profitable use.  The data indicate that manufacturing rather than purchasing is the better decision--before considering required investment.

2.
At 50,000 Units
At 70,000 Units

 Make 
  Buy  
 Make 
  Buy


Outside purchase at $1.00
          -
$50,000
          -
$70,000

Direct material at $.30
$15,000
--
$21,000
--

Direct labor and variable

    overhead at $.10
5,000
--
7,000
--

Depreciation
24,000
--
24,000
--

Other direct fixed overhead
    6,000
            --
     6,000
             --
Totals
$50,000
$50,000
$58,000
$70,000

At 70,000 units, the decision would not change.  At 50,000 units, Rohr would be indifferent.  The general approach to calculating the point of indifference is:


Let X 
= Point of indifference in units


Total costs of making 
= Total costs of buying


$.30X + $.10X + $24,000 + $6,000 
= $1.00 X


$30,000 
= $.60 X


X 
= 50,000 units

3.
Other factors would include:  Dependability of estimates of volume needed, need for quality control, possible alternative uses of the facilities, relative merits of other outside suppliers, ability to renew production if price is unsatisfactory, and the minimum desired rate of return.  Factors that are particularly applicable to the evaluation of the outside supplier include:  short-run and long-run outlook for price changes, quality of goods, stability of employment, labor relations, and credit standing.

6-67 
(20 - 30 minutes)  

1.  
Assume they outsource:

Costs:  25,000 × $38 
($950,000)
Less cost savings:


Variable manufacturing costs ($15 + $8 + $10) × 25,000
825,000


Fixed overhead saved  ($2 × 40,000 units)
    80,000
Net Cost
$  45,000
Therefore, do not outsource.

2.  
If they outsource and make the Scanmeister, their cost savings are 

$825,000 in variable manufacturing cost.  Additionally, they earn a
contribution margin of 10,000 × $15 =$150,000 on the Scanmeister.  
Therefore, they would be willing to pay up to $975,000 ÷ 25,000 =
$39 per unit for the outsourced units.
6-68 
(30-40 minutes)  
1.  Assume they outsource:

Cost Savings per casing:


Variable manufacturing costs ($12 + $8 + $4.50) 
$ 24.50

Fixed overhead saved  ($3 + $1.50)
     4.50
Total cost savings 
$ 29.00
Since the outsourcing price is $29.75 per casing, Nike should not 
outsource production. They are better off by $.75 × 20,000 = 
$15,000, if they make it themselves. Note that the rent is irrelevant.

2.  Assume they outsource:

Cost Savings per casing:


Variable manufacturing costs



($12 + $8 + $4.50)
$ 24.50

Fixed overhead saved*
   4.00

Fixed supervision saved  ($30,000 ÷ 15,000) 
     2.00
Total cost savings 
$ 30.50
* Total depreciation = $3 × 20,000 = $60,000;



Depreciation/casing @ 15,000 casings = $60,000 ÷ 15,000 = $4.00/casing
Since the outsourcing price is $29.75 per casing, Nike should
outsource production. They are better off by $.75 × 15,000 = 
$11,250 if they buy casings. Again, note that the rent is irrelevant.

6-69
(25 - 30 min.)    For the solution to this Excel Application Exercise, follow the step-by-step instructions provided in the textbook chapter.  From this analysis we can answer the 3 questions.
1.  It does not make any difference how the $117,000 is allocated.  It is irrelevant to the decision about whether to sell at the split-off point or to process further.

2.  Only product C should be processed further.  Products A and B should be sold at the split-off point.

3.  The combined operating income would be $44,000.
6-70
(60 min. or more)


This exercise provides experience searching the literature of a particular subject as well as developing a better understanding of outsourcing decisions.  Students will research the literature individually and then share their findings with their group.


Requirements 2 and 3 help develop critical thinking.  The articles are not likely to answer these questions directly, but students will probably be able to infer answers from the information given.


The short report in requirement 4 will help develop an ability to select the most important points from the literature and report them in a way that is helpful to others.

6-71
(30-45 min.)   
NOTE TO INSTRUCTOR.  This solution is based on the web site as it was in late 2012.  Be sure to examine the current web site before assigning this problem, as the information there may have changed.

1.
Some of the topics are “Our Story,” “Bagged Coffee”, “About the Company”, “Investor Services”, “Social and Environmental Responsibility”, “Career Opportunities”, “Contact Us”, “Our Catalog”, and “Email newsletter.”  The information that would be provided for each link would be different.  That is the reason that the different links are highlighted. 

2.
To find out information concerning the financial statements, the place to look would be in the “Investor Services,” which is under the category “About the Company.” In 2011, the firm had a profit of $199,501,000.  The biggest cost the firm encountered was cost of sales (product costs).  The firm did not pay any dividends.  The firm has never paid any dividends and does not plan to start paying them in the foreseeable future.  Instead, the profits are being reinvested in the firm.  Thus, if I wanted an income producing stock, this would not be a logical investment choice. 

3.
To learn more about coffee, you would click on the link “Our Story,” followed by the additional link “Behind the Bean.”  The links that likely would provide information about coffee differences in general (but not their own specific coffees), based solely on the titles given to such links, would be “Selecting Your Coffee,” and “Brewing and Tasting.” 



The solution to the information provided will depend on which link the student selects.  Links that provides information about differences in their coffees and their prices can be found on the home page, such as “Bagged Coffee,” and “K-Cup Packs.” Under these links, students will find information about various coffee groupings (and their prices).  The pricing information is likely to be a major factor of difference between differing types of coffee. 

4.
Green Mountain Coffee provides information regarding the environment, environmental actions the company has taken, the organizations, including those in the coffee community and those in the local community,  that the company supports.  Additionally, it displays its 2011 Corporate Social Responsibility Report. The information, while interesting, would not help in determining how the product tasted, nor would it tell about the quality of the product.  However, such information might be relevant to an investor who wants to invest only in socially conscious companies or one who believes that socially conscious companies will have an advantage if the government imposes costs (taxes) based on the company’s impact on the environment. 
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