CHAPTER 11

DECISION MAKING AND RELEVANT INFORMATION
11-1
The five steps in the decision process outlined in Exhibit 11-1 of the text are
1.
Identify the problem and uncertainties
2.
Obtain information
3.
Make predictions about the future
4.
Make decisions by choosing among alternatives
5.
Implement the decision, evaluate performance, and learn
11-2
Relevant costs are expected future costs that differ among the alternative courses of action being considered. Historical costs are irrelevant because they are past costs and, therefore, cannot differ among alternative future courses of action.
11-3
No. Relevant costs are defined as those expected future costs that differ among alternative courses of action being considered. Thus, future costs that do not differ among the alternatives are irrelevant to deciding which alternative to choose.

11-4
Quantitative factors are outcomes that are measured in numerical terms. Some quantitative factors are financial––that is, they can be easily expressed in monetary terms. Direct materials is an example of a quantitative financial factor. Other quantitative nonfinancial factors, such as on-time flight arrivals, cannot be easily expressed in monetary terms. Qualitative factors are outcomes that are difficult to measure accurately in numerical terms. An example is employee morale.

11-5
Two potential problems that should be avoided in relevant cost analysis are


(i)  Do not assume all variable costs are relevant and all fixed costs are irrelevant.


(ii) Do not use unit-cost data directly. It can mislead decision makers because 

a.
it may include irrelevant costs, and

b.
comparisons of unit costs computed at different output levels lead to erroneous conclusions

11-6
No. Some variable costs may not differ among the alternatives under consideration and, hence, will be irrelevant. Some fixed costs may differ among the alternatives and, hence, will be relevant.
11-7
No. Some of the total manufacturing cost per unit of a product may be fixed, and, hence, will not differ between the make and buy alternatives. These fixed costs are irrelevant to the make-or-buy decision. The key comparison is between purchase costs and the costs that will be saved if the company purchases the component parts from outside plus the additional benefits of using the resources freed up in the next best alternative use (opportunity cost). Furthermore, managers should consider nonfinancial factors such as quality and timely delivery when making outsourcing decisions.
11-8
Opportunity cost is the contribution to income that is forgone (rejected) by not using a limited resource in its next-best alternative use.

11-9
No. When deciding on the quantity of inventory to buy, managers must consider both the purchase cost per unit and the opportunity cost of funds invested in the inventory. For example, the purchase cost per unit may be low when the quantity of inventory purchased is large, but the benefit of the lower cost may be more than offset by the high opportunity cost of the funds invested in acquiring and holding inventory.

11-10
No. Managers should aim to get the highest contribution margin per unit of the constraining (that is, scarce, limiting, or critical) factor. The constraining factor is what restricts or limits the production or sale of a given product (for example, availability of machine-hours).

11-11
No. For example, if the revenues that will be lost exceed the costs that will be saved, the branch or business segment should not be shut down. Shutting down will only increase the loss.  Allocated costs and fixed costs that will not be saved are irrelevant to the shut-down decision.

11-12
Cost written off as depreciation is irrelevant when it pertains to a past cost such as equipment already purchased. But the purchase cost of new equipment to be acquired in the future that will then be written off as depreciation is often relevant.

11-13
No. Managers often favor the alternative that makes their performance look best so they focus on the measures used in the performance-evaluation model. If the performance-evaluation model does not emphasize maximizing operating income or minimizing costs, managers will most likely not choose the alternative that maximizes operating income or minimizes costs.

11-14
The three steps in solving a linear programming problem are

(i)   Determine the objective function.



(ii)  Specify the constraints.


(iii) Compute the optimal solution.

11-15
The text outlines two methods of determining the optimal solution to an LP problem:


(i)  Trial-and-error approach


(ii)  Graphic approach

Most LP applications in practice use standard software packages that rely on the simplex method to compute the optimal solution.

11-16
(20 min.)
Disposal of assets.

1.
This is an unfortunate situation, yet the $78,000 costs are irrelevant regarding the decision to remachine or scrap. The only relevant factors are the future revenues and future costs. By ignoring the accumulated costs and deciding on the basis of expected future costs, operating income will be maximized (or losses minimized). The difference in favor of remachining is $2,000:


(a)
(b)


Remachine
Scrap

Future revenues
$33,000
$6,500

Deduct future costs
  24,500

 –


Operating income
$  8,500
$6,500
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Difference in favor of remachining
                     $2,000

2.
This, too, is an unfortunate situation. But the $101,000 original cost is irrelevant to this decision. The difference in relevant costs in favor of replacing is $3,500 as follows:


(a)
(b)


Replace
Rebuild 


New truck
 $103,500
–


Deduct current disposal


    price of existing truck
   17,500


–


Rebuild existing truck

–

$89,500


$  86,000
$89,500



Difference in favor of replacing

       $3,500
Note, here, that the current disposal price of $17,500 is relevant, but the original cost (or book value, if the truck were not brand new) is irrelevant.

11-17
(20 min.)  Relevant and irrelevant costs.
1.  
	
	Make
	Buy

	Relevant costs
	
	

	  Variable costs
	$190
	

	  Avoidable fixed costs
	    10
	

	  Purchase price
	____
	$260

	      Unit relevant cost
	$200
	$260


Dalton Computers should reject Peach’s offer.  The $80 of fixed costs are irrelevant because they will be incurred regardless of this decision.  When comparing relevant costs between the choices, Peach’s offer price is higher than the cost to continue to produce.

2.

	
	Keep
	Replace
	Difference

	Cash operating costs (3 years)
	$52,500
	$46,500
	$6,000

	Current disposal value of old machine
	
	   (2,200)
	2,200

	Cost of new machine
	_ _____
	     9,000
	     (9,000)

	Total relevant costs
	$52,500
	$53,300
	$   (800)


AP Manufacturing should keep the old machine.  The cost savings are less than the cost to purchase the new machine.

11-18
(15 min.) 
Multiple choice.
1. (b)
Special order price per unit
$6.00


Variable manufacturing cost per unit 
  4.50


Contribution margin per unit
$1.50

Effect on operating income
=  $1.50 (  20,000 units 



=  $30,000 increase

2. (b)
Costs of purchases, 20,000 units  (  $60 
$1,200,000


Total relevant costs of making:


    Variable manufacturing costs, $6 + $30 + $12
$48


    Fixed costs eliminated
    9

    Costs saved by not making
$57

    Multiply by 20,000 units, so total


        costs saved are $57 ( 20,000 

  1,140,000

Extra costs of purchasing outside

     60,000


Minimum overall savings for Reno

       25,000

Necessary relevant costs that would have


    to be saved in manufacturing Part No. 575

$     85,000
11-19
(30 min.)   Special order, activity-based costing.
1.
Direct materials cost per unit ($262,500 ( 7,500 units) = $35 per unit

Direct manufacturing labor cost per unit ($300,000 ( 7,500 units) = $40 per unit

Variable cost per batch = $500 per batch

Award Plus’ operating income under the alternatives of accepting/rejecting the special order are:

	
	Without One-Time Only Special Order

7,500 Units
	With One-Time Only Special Order

10,000 Units
	Difference 

2,500 Units


Revenues
$1,125,000
$1,375,000
$250,000
Variable costs:

Direct materials
262,500
350,0001
87,500

Direct manufacturing labor
300,000
400,0002
100,000

Batch manufacturing costs
75,000
87,5003
12,500

Fixed costs:

Fixed manufacturing costs
275,000
275,000
––

Fixed marketing costs
     175,000
     175,000

––

Total costs
  1,087,500
  1,287,500
  200,000
Operating income
$     37,500
$     87,500
$  50,000
1$262,500 + ($35 ( 2,500 units)       2$300,000 + ($40 ( 2,500 units)       3$75,000 + ($500 ( 25 batches)
Alternatively, we could calculate the incremental revenue and the incremental costs of the additional 2,500 units as follows:

Incremental revenue $100 ( 2,500
$250,000
Incremental direct manufacturing costs
$35 ( 2,500 units

87,500

Incremental direct manufacturing costs
$40 ( 2,500 units

100,000

Incremental batch manufacturing costs
$500 ( 25 batches

    12,500
Total incremental costs
  200,000
Total incremental operating income from 

         accepting the special order
$  50,000
Award Plus should accept the one-time-only special order if it has no long-term implications because accepting the order increases Award Plus’ operating income by $50,000.


If, however, accepting the special order would cause the regular customers to be dissatisfied or to demand lower prices, then Award Plus will have to trade off the $50,000 gain from accepting the special order against the operating income it might lose from regular customers.
2.
Award Plus has a capacity of 9,000 medals. Therefore, if it accepts the special one-time order of 2,500 medals, it can sell only 6,500 medals instead of the 7,500 medals that it currently sells to existing customers. That is, by accepting the special order, Award Plus must forgo sales of 1,000 medals to its regular customers. Alternatively, Award Plus can reject the special order and continue to sell 7,500 medals to its regular customers.


Award Plus’ operating income from selling 6,500 medals to regular customers and 2,500 medals under one-time special order follow:

Revenues (6,500 ( $150) + (2,500 ( $100)
$1,225,000

Direct materials  (6,500 ( $35) + (2,500 ( $35)
315,000

Direct manufacturing labor (6,500 ( $40) + (2,500 ( $40)
360,000

Batch manufacturing costs  (1301 ( $500) + (25 ( $500)
77,500

Fixed manufacturing costs
275,000

Fixed marketing costs
     175,000
Total costs
  1,202,500
Operating income
$     22,500
1Award Plus makes regular medals in batch sizes of 50. To produce 6,500 medals requires 130 (6,500 ÷ 50) batches.


Accepting the special order will result in a decrease in operating income of $15,000 ($37,500 – $22,500). The special order should, therefore, be rejected.


A more direct approach would be to focus on the incremental effects––the benefits of accepting the special order of 2,500 units versus the costs of selling 1,000 fewer units to regular customers. Increase in operating income from the 2,500-unit special order equals $50,000 (requirement 1). The loss in operating income from selling 1,000 fewer units to regular customers equals:

Lost revenue, $150 ( 1,000
$(150,000)

Savings in direct materials costs, $35 ( 1,000
35,000

Savings in direct manufacturing labor costs, $40 ( 1,000
40,000

Savings in batch manufacturing costs, $500 ( 20
     10,000
Operating income lost
$  (65,000)

Accepting the special order will result in a decrease in operating income of $15,000 ($50,000 – $65,000). The special order should, therefore, be rejected.  
Even if operating income had increased by accepting the special order, Award Plus should consider the effect on its regular customers of accepting the special order. For example, would selling 1,000 fewer medals to its regular customers cause these customers to find new suppliers that might adversely impact Award Plus’s business in the long run.

3.
Award Plus should not accept the special order.  

Increase in operating income by selling 2,500 units 

under the special order (requirement 1)
$ 50,000

Operating income lost from existing customers ($10 ( 7,500)
    (75,000)
Net effect on operating income of accepting special order
$(25,000)

The special order should, therefore, be rejected.

11-20
(30 min.)
Make versus buy, activity-based costing.
1.
The expected manufacturing cost per unit of CMCBs in 2012 is as follows:
	
	Total Manufacturing Costs of CMCB

(1)
	Manufacturing Cost per Unit

(2) = (1) ÷ 10,000

	Direct materials,  $170 ( 10,000

Direct manufacturing labor,  $45 ( 10,000

Variable batch manufacturing costs,  $1,500 ( 80

Fixed manufacturing costs

Avoidable fixed manufacturing costs

Unavoidable fixed manufacturing costs

Total manufacturing costs
	$1,700,000

450,000

120,000

320,000

     800,000
$3,390,000
	$170

45

12

32

    80
$339


2.
The following table identifies the incremental costs in 2012 if Svenson (a) made CMCBs and (b) purchased CMCBs from Minton.

	
	Total

Incremental Costs
	Per-Unit

Incremental Costs

	Incremental Items
	Make
	Buy
	Make
	Buy

	Cost of purchasing CMCBs from Minton

Direct materials

Direct manufacturing labor

Variable batch manufacturing costs

Avoidable fixed manufacturing costs

Total incremental costs
	$1,700,000

450,000

120,000
     320,000
$2,590,000
	$3,000,000

$3,000,000
	$170

45

12
    32
$259
	$300


$300

	
Difference in favor of making
	$410,000
	$41


Note that the opportunity cost of using capacity to make CMCBs is zero since Svenson would keep this capacity idle if it purchases CMCBs from Minton.  


Svenson should continue to manufacture the CMCBs internally since the incremental costs to manufacture are $259 per unit compared to the $300 per unit that Minton has quoted.  Note that the unavoidable fixed manufacturing costs of $800,000 ($80 per unit) will continue to be incurred whether Svenson makes or buys CMCBs. These are not incremental costs under either the make or the buy alternative and hence, are irrelevant.

3.
Svenson should continue to make CMCBs. The simplest way to analyze this problem is to recognize that Svenson would prefer to keep any excess capacity idle rather than use it to make CB3s. Why? Because expected incremental future revenues from CB3s, $2,000,000, are less than expected incremental future costs, $2,150,000. If Svenson keeps its capacity idle, we know from requirement 2 that it should make CMCBs rather than buy them.

An important point to note is that, because Svenson forgoes no contribution by not being able to make and sell CB3s, the opportunity cost of using its facilities to make CMCBs is zero.  It is, therefore, not forgoing any profits by using the capacity to manufacture CMCBs.  If it does not manufacture CMCBs, rather than lose money on CB3s, Svenson will keep capacity idle.   


A longer and more detailed approach is to use the total alternatives or opportunity cost analyses shown in Exhibit 11-7 of the chapter.

	
	Choices for Svenson

	Relevant Items
	Make CMCBs and Do Not Make CB3s
	Buy CMCBs 
and Make 
CB3s, if Profitable

	Total-Alternatives approach to Make-or-Buy Decisions



	Total incremental costs of making/buying CMCBs (from requirement 2)

Because incremental future costs exceed incremental future revenues from CB3s, Svenson will make zero CB3s even if it buys CMCBs from Minton

Total relevant costs
	$2,590,000

                0
$2,590,000
	$3,000,000

           0

$3,000,000



Svenson will minimize manufacturing costs and maximize operating income by making CMCBs.

OPPORTUNITY-COST APPROACH TO MAKE-OR-BUY DECISIONS

	Total incremental costs of making/buying CMCBs (from requirement 2)
	$2,590,000
	$3,000,000

	Opportunity cost:  profit contribution forgone because capacity will not be used to make CB3s
	                0*
	                0

	Total relevant costs
	$2,590,000
	$3,000,000


*Opportunity cost is 0 because Svenson does not give up anything by not making CB3s. Svenson is best off leaving the capacity idle (rather than manufacturing and selling CB3s).
11-21
(10 min.)
Inventory decision, opportunity costs.

1.
Unit cost, orders of 22,000
$7.00


Unit cost, order of 264,000 (0.98 ( $7.00)
$6.86

Alternatives under consideration:


(a) 
Buy 264,000 units at start of year.


(b) 
Buy 22,000 units at start of each month.


Average investment in inventory:


(a)  (264,000 ( $6.86) ÷ 2 
       $905,520

(b)
(  22,000 ( $7.00) ÷ 2                                                  77,000

Difference in average investment                                  $828,520
Opportunity cost of interest forgone from 264,000-unit purchase at start of year

= $828,520 ( 0.10 = $82,852
2.
No. The $82,852 is an opportunity cost rather than an incremental or outlay cost.  No actual transaction records the $82,852 as an entry in the accounting system.

3.
The following table presents the two alternatives:

	
	Alternative A:

Purchase 264,000 

spark plugs at beginning of year

(1)
	Alternative B:

Purchase 

22,000 

spark plugs

at beginning of each month

(2)
	Difference

(3) = (1) – (2)

	Annual purchase-order costs


(1 ( $260; 12 ( $260)

Annual purchase (incremental) costs


(264,000 ( $6.86; 264,000 ( $7)

Annual interest income that could be earned if investment in inventory were invested  (opportunity cost)


(10% ( $905,520; 10% ( $77,000)

Relevant costs
	$          260

1,811,040
      90,552
$1,901,852
	$       3,120
1,848,000
         7,700
$1,858,820
	$ (2,860)

(36,960)
  82,852
$43,032


Column (3) indicates that purchasing 22,000 spark plugs at the beginning of each month is preferred relative to purchasing 264,000 spark plugs at the beginning of the year because the opportunity cost of holding larger inventory exceeds the lower purchasing and ordering costs. If other incremental benefits of holding lower inventory such as lower insurance, materials handling, storage, obsolescence, and breakage costs were considered, the costs under Alternative A would have been higher, and Alternative B would be preferred even more.
11-22
(20–25 min.)
 Relevant costs, contribution margin, product emphasis.

	1.
	Cola
	Lemonade
	Punch
	Natural

Orange

Juice



Selling price
$18.75
   $20.50
$27.75
$39.30


Deduct variable cost per case
   13.75
   15.60
   20.70
   30.40

Contribution margin per case
$  5.00
$  4.90
$  7.05
$  8.90
2.
The argument fails to recognize that shelf space is the constraining factor. There are only 12 feet of front shelf space to be devoted to drinks. Sexton should aim to get the highest daily contribution margin per foot of front shelf space:
	
	Cola
	Lemonade
	Punch
	Natural

Orange

Juice


Contribution margin per case
$    5.00
$  4.90
$  7.05
$  8.90
Sales (number of cases) per foot 


of shelf space per day
(       22
 (     12
(       6
(       13
Daily contribution per foot


of front shelf space
$110.00
$58.80
$42.30
$115.70
3.
The allocation that maximizes the daily contribution from soft drink sales is:

	
	
	Daily Contribution
	

	
	Feet of
	per Foot of 
	Total Contribution

	
	Shelf Space
	Front Shelf Space
	Margin per Day

	Natural Orange Juice
	6
	$115.70
	$   694.20

	Cola
	4
	110.00
	440.00

	Lemonade
	1
	58.80
	58.80

	Punch
	1
	42.30
	       42.30

	
	
	
	$1,235.30


The maximum of six feet of front shelf space will be devoted to Natural Orange Juice because it has the highest contribution margin per unit of the constraining factor. Four feet of front shelf space will be devoted to Cola, which has the second highest contribution margin per unit of the constraining factor. No more shelf space can be devoted to Cola since each of the remaining two products, Lemonade and Punch (that have the second lowest and lowest contribution margins per unit of the constraining factor) must each be given at least one foot of front shelf space.

11-23
(10 min.)
Selection of most profitable product.
Only Model 14 should be produced. The key to this problem is the relationship of manufacturing overhead to each product. Note that it takes twice as long to produce Model 9; machine-hours for Model 9 are twice that for Model 14. Management should choose the product mix that maximizes operating income for a given production capacity (the scarce resource in this situation).  In this case, Model 14 will yield a $9.50 contribution to fixed costs per machine hour, and Model 9 will yield $9.00:

	
	Model 9
	Model 14

	Selling price 

Variable cost per unit*
    ($28 + $15 + $25 + $14; $13 + $25 + $12.50 + $10)
Contribution margin per unit

Relative use of machine-hours per unit of product

Contribution margin per machine hour
	
$100.00

    82.00

$  18.00


÷         2

$    9.00
	
$70.00

  60.50

$  9.50


÷       1

$  9.50


*Variable cost per unit = Direct material cost per unit + Direct manufacturing labor cost per unit + Variable manufacturing cost per unit + Marketing cost per unit.
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(20 min.)
Which center to close, relevant-cost analysis, opportunity costs.
1.
The annual operating costs of $2.5 million for the Groveton center and $3 million for the Stockdale center are irrelevant because these are past costs. The future annual operating costs will be $3.5 million regardless of which ambulatory surgery center is closed. Further, one of the centers will permanently remain open while the other will be shut down. Thus, future operating costs are irrelevant.
2.
Also irrelevant are the allocated common administrative costs of $800,000 for the Groveton center and $1 million for the Stockdale center because the total common administrative costs will not change and will simply be reallocated to other ambulatory centers, regardless of whether the Groveton center or the Stockdale center is closed.

3.
The only relevant revenue and cost comparisons are:

a.
$7 million from sale of the Stockdale center. Note that the historical cost of building the Stockdale center ($4.8 million) and the cost of renovation ($2 million) are irrelevant because these are past costs. Note that future increases in the value of the Stockdale center land is also irrelevant. One of the centers must be kept open, so if Fair Lakes decided to keep the Stockdale center open, it will not be able to sell this land at a future date.
b.
$1 million in savings in fixed income note if the Groveton center is closed. Again, the historical cost of building the Groveton center ($5 million) is irrelevant.  


The relevant costs and benefits analysis favors closing the Stockdale center despite the objections raised by the City Council of Stockdale. The net benefit equals $6 ($7 – $1) million.
11-25
(25(30 min.)  Closing and opening stores.
1.
Solution Exhibit 11-25, Column 1, presents the relevant loss in revenues and the relevant savings in costs from closing the Rhode Island store. Lopez is correct that Sanchez Corporation’s operating income would increase by $7,000 if it closes down the Rhode Island store. Closing down the Rhode Island store results in a loss of revenues of $860,000 but cost savings of $867,000 (from cost of goods sold, rent, labor, utilities, and corporate costs). Note that by closing down the Rhode Island store, Sanchez Corporation will save none of the equipment-related costs because this is a past cost. Also note that the relevant corporate overhead costs are the actual corporate overhead costs $44,000 that Sanchez expects to save by closing the Rhode Island store. The corporate overhead of $40,000 allocated to the Rhode Island store is irrelevant to the analysis.

2.
Solution Exhibit 11-25, Column 2, presents the relevant revenues and relevant costs of opening another store like the Rhode Island store. Lopez is correct that opening such a store would increase Sanchez Corporation’s operating income by $11,000. Incremental revenues of $860,000 exceed the incremental costs of $849,000 (from higher cost of goods sold, rent, labor, utilities, and some additional corporate costs). Note that the cost of equipment written off as depreciation is relevant because it is an expected future cost that Sanchez will incur only if it opens the new store. Also note that the relevant corporate overhead costs are the $4,000 of actual corporate overhead costs that Sanchez expects to incur as a result of opening the new store.  Sanchez may, in fact, allocate more than $4,000 of corporate overhead to the new store but this allocation is irrelevant to the analysis.

The key reason that Sanchez’s operating income increases either if it closes down the Rhode Island store or if it opens another store like it is the behavior of corporate overhead costs.  By closing down the Rhode Island store, Sanchez can significantly reduce corporate overhead costs presumably by reducing the corporate staff that oversees the Rhode Island operation. On the other hand, adding another store like Rhode Island does not increase actual corporate costs by much, presumably because the existing corporate staff will be able to oversee the new store as well.

SOLUTION EXHIBIT 11-25

Relevant-Revenue and Relevant-Cost Analysis of Closing Rhode Island Store and Opening Another Store Like It.



Incremental
(Loss in Revenues)
Revenues and


and Savings in
(Incremental Costs)


Costs from Closing
of Opening New Store

Rhode Island Store
Like Rhode Island Store

(1)
(2)

Revenues
$(860,000)
$ 860,000

Cost of goods sold
660,000
(660,000)

Lease rent
75,000
(75,000)

Labor costs
42,000
(42,000)

Depreciation of equipment
0
(22,000)

Utilities (electricity, heating)
46,000
(46,000)

Corporate overhead costs
     44,000
      (4,000)

Total costs
   867,000
  (849,000)
Effect on operating income (loss)
$     7,000
$    11,000

11-26
(20 min.) 
Choosing customers. 

If Broadway accepts the additional business from Kelly, it would take an additional 500 machine-hours. If Broadway accepts all of Kelly’s and Taylor’s business for February, it would require 2,500 machine-hours (1,500 hours for Taylor and 1,000 hours for Kelly). Broadway has only 2,000 hours of machine capacity. It must, therefore, choose how much of the Taylor or Kelly business to accept.


To maximize operating income, Broadway should maximize contribution margin per unit of the constrained resource. (Fixed costs will remain unchanged at $100,000 regardless of the business Broadway chooses to accept in February, and is, therefore, irrelevant.) The contribution margin per unit of the constrained resource for each customer in January is: 




Taylor

Kelly



Corporation
Corporation

Contribution margin per machine-hour


[image: image2.wmf]1,500

$78,000

 = $52

[image: image3.wmf]500

$32,000

 = $64

Since the $80,000 of additional Kelly business in February is identical to jobs done in January, it will also have a contribution margin of $64 per machine-hour, which is greater than the contribution margin of $52 per machine-hour from Taylor. To maximize operating income, Broadway should first allocate all the capacity needed to take the Kelly Corporation business (1,000 machine-hours) and then allocate the remaining 1,000 (2,000 – 1,000) machine-hours to Taylor.


Taylor
Kelly


Corporation
Corporation
Total


Contribution margin per machine-hour
$52
$64


Machine-hours to be worked
 ( 1,000
( 1,000


Contribution margin
$52,000
 $64,000
$116,000

Fixed costs


  100,000
Operating income


$  16,000

An alternative approach is to use the opportunity cost approach. The opportunity cost of giving up 500 machine-hours for the Taylor Corporation jobs is the contribution margin forgone of $52 per machine-hour ( 500 machine-hours equal to $26,000. The contribution margin gained from using the 500 machine-hours for the Kelly Corporation business is the contribution margin per machine-hour of $64 ( 500 machine-hours equal to $32,000.


The net benefit is:

	Contribution margin from Kelly Corporation business
	$32,000

	Less:  Opportunity cost (of giving up Taylor Corporation business)
	(26,000)

	Net benefit
	$  6,000
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(30–40 min.)   Relevance of equipment costs.

1a.
Statements of Cash Receipts and Disbursements
	
	Keep Machine
	Buy New Machine

	
	Year 1
	Each
Year

2, 3, 4
	Four

Years

Together
	Year 1
	Each
Year

2, 3, 4
	Four Years Together

	Receipts from operations:
	
	
	
	
	
	

	Revenues
	$150,000
	$150,000
	$600,000
	$150,000
	$150,000
	$600,000

	Deduct disbursements:
	
	
	
	
	
	

	Other operating costs
	(110,000)
	(110,000)
	(440,000)
	(110,000)
	(110,000)
	(440,000)

	Operation of machine
	(15,000)
	(15,000)
	(60,000)
	(9,000)
	(9,000)
	(36,000)

	Purchase of “old” machine
	(20,000)*
	
	(20,000)
	(20,000)
	
	(20,000)

	Purchase of “new” machine
	
	
	
	(24,000)
	
	(24,000)

	Cash inflow from sale of old machine
	            
	             
	             
	     8,000
	             
	     8,000

	Net cash inflow
	$   5,000
	$  25,000
	$  80,000
	$  (5,000)
	$  31,000
	$  88,000


*Some students ignore this item because it is the same for each alternative.  However, note that a statement for the entire year has been requested.  Obviously, the $20,000 would affect only Year 1 under both the “keep” and “buy” alternatives.


The difference is $8,000 for four years taken together. In particular, note that the $20,000 book value of the old machine can be omitted from the comparison. Merely cross out the entire line; although the column totals are affected, the net difference is still $8,000.

1b.
Again, the difference is $8,000:


Income Statements 

	
	Keep Machine
	Buy New Machine

	
	Each
Year

1, 2, 3, 4
	Four

Years

Together
	Year 1
	Each
Year

2, 3, 4
	Four Years Together

	Revenues 

Costs (excluding disposal):

  Other operating costs

  Depreciation

  Operating costs of machine

     Total costs (excluding disposal)

Loss on disposal:


Book value (“cost”)


Proceeds (“revenue”)


    Loss on disposal

Total costs

Operating income
	$150,000
  110,000

      5,000

    15,000
  130,000
              
  130,000
$  20,000
	$600,000
  440,000

    20,000

    60,000
  520,000

  520,000
$  80,000
	$150,000
  110,000

      6,000

      9,000
  125,000
  20,000

   (8,000)

   12,000
 137,000
$ 13,000
	$150,000
  110,000 

      6,000

      9,000
  125,000
 
  125,000
$  25,000
	$600,000
  440,000

    24,000

    36,000

  500,000
20,000*
     (8,000)

    12,000
  512,000
$  88,000


*As in part (1), the $20,000 book value may be omitted from the comparison without changing the $8,000 difference. This adjustment would mean excluding the depreciation item of $5,000 per year (a cumulative effect of $20,000) under the “keep” alternative and excluding the book value item of $20,000 in the loss on disposal computation under the “buy” alternative.

1c.
The $20,000 purchase cost of the old machine, the revenues of $150,000 each year, and the other operating costs of $110,000 each year are irrelevant because these amounts are common to both alternatives.

2.
The net difference would be unaffected. Any number may be substituted for the original $20,000 figure without changing the final answer. Of course, the net cash outflows under both alternatives would be high. The Auto Wash manager really blundered. However, keeping the old equipment will increase the cost of the blunder to the cumulative tune of $8,000 over the next four years.

3.
Book value is irrelevant in decisions about the replacement of equipment, because it is a past (historical) cost. All past costs are down the drain. Nothing can change what has already been spent or what has already happened. The $20,000 has been spent.  How it is subsequently accounted for is irrelevant. The analysis in requirement (1) clearly shows that we may completely ignore the $20,000 and still have a correct analysis. The only relevant items are those expected future items that will differ among alternatives.


Despite the economic analysis shown here, many managers would keep the old machine rather than replace it. Why? Because, in many organizations, the income statements of part (2) would be a principal means of evaluating performance. Note that the first-year operating income would be higher under the “keep” alternative. The conventional accrual accounting model might motivate managers toward maximizing their first-year reported operating income at the expense of long-run cumulative betterment for the organization as a whole. This criticism is often made of the accrual accounting model. That is, the action favored by the “correct” or “best” economic decision model may not be taken because the performance-evaluation model is either inconsistent with the decision model or because the focus is on only the short-run part of the performance-evaluation model.


There is yet another potential conflict between the decision model and the performance evaluation model. Replacing the machine so soon after it is purchased may reflect badly on the manager’s capabilities and performance. Why didn’t the manager search and find the new machine before buying the old machine? Replacing the old machine one day later at a loss may make the manager appear incompetent to his or her superiors. If the manager’s bosses have no knowledge of the better machine, the manager may prefer to keep the existing machine rather than alert his or her bosses about the better machine.

11-28
(30 min.)
Equipment upgrade versus replacement.
1. Based on the analysis in the table below, TechGuide will be better off by $337,500 over three years if it replaces the current equipment.
	
	Over 3 years
	Difference in

	 Comparing Relevant Costs of Upgrade and
	Upgrade
	Replace
	favor of Replace

	 Replace Alternatives
	(1)
	(2)
	(3) = (1) – (2)

	Cash operating costs
	 
	 
	 

	    $150; $75 per desk 
[image: image4.wmf]´

 7,500 desks per yr. 
[image: image5.wmf]´

 3 yrs.
	$3,375,000
	$1,687,500
	$1,687,5000

	Current disposal price
	
	(450,000)
	     450,000

	One time capital costs, written off periodically as

   depreciation
	  3,000,000
	  4,800,000
	  (1,800,000)

	Total relevant costs
	$6,375,000
	$6,037,500
	$   337,500


Note that the book value of the current machine, $1,800,000 ( 
[image: image6.wmf]3

5

 = $1,080,000 would either be written off as depreciation over three years under the upgrade option, or, all at once in the current year under the replace option. Its net effect would be the same in both alternatives: to increase costs by $1,080,000 over three years, hence it is irrelevant in this analysis.

2. 
Suppose the capital expenditure to replace the equipment is $X. From requirement 1, column (2), substituting for the one-time capital cost of replacement, the relevant cost of replacing is $1,687,500 – $450,000 + $X. From column (1), the relevant cost of upgrading is $6,375,000.  We want to find X such that 

$1,687,500 – $450,000 + $X < $6,375,000 (i.e., TechGuide will favor replacing)

Solving the above inequality gives us X < $6,375,000 – $1,237,500 = $5,137,500.

TechGuide would prefer to replace, rather than upgrade, if the replacement cost of the new equipment does not exceed $5,137,500. Note that this result can also be obtained by taking the original replacement cost of $4,800,000 and adding to it the $337,500 difference in favor of replacement calculated in requirement 1.  

3. 
Suppose the units produced and sold over 3 years equal y. Using data from requirement 1, column (1), the relevant cost of upgrade would be $150y + $3,000,000, and from column (2), the relevant cost of replacing the equipment would be $75y – $450,000 + $4,800,000.  TechGuide would want to upgrade when 


$150y + $3,000,000 
< $75y – $450,000 + $4,800,000



$75y 
< $1,350,000



y
< $1,350,000 ( $75 = 18,000 units
That is, upgrade when y < 18,000 units (or 6,000 per year for 3 years) and replace when y > 18,000 units over 3 years.

When production and sales volume is low (less than 6,000 per year), the higher operating costs under the upgrade option are more than offset by the savings in capital costs from upgrading. When production and sales volume is high, the higher capital costs of replacement are more than offset by the savings in operating costs in the replace option.

4.
Operating income for the first year under the upgrade and replace alternatives are shown below:
	 
	Year 1

	 
	Upgrade
	Replace

	 
	(1)
	(2)

	Revenues (7,500 
[image: image7.wmf]´

 $750)
	$5,625,000
	$5,625,000

	Cash operating costs
	
	 

	  $150; $75 per desk 
[image: image8.wmf]´

 7,500 desks per year
	1,125,000
	562,500

	Depreciation ($1,080,000a + $3,000,000)
[image: image9.wmf]¸

3; $4,800,000
[image: image10.wmf]¸

3
	1,360,000
	1,600,000

	Loss on disposal of old equipment (0; $1,080,000 – $450,000)
	                0
	     630,000

	Total  costs
	  2,485,000
	  2,792,500

	Operating Income
	$3,140,000
	$2,832,500

	
	
	

	aThe book value of the current production equipment is $1,800,000 
[image: image11.wmf]¸

5 
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 3 = $1,080,000; it has a remaining useful life of 3 years.


First-year operating income is higher by $307,500 ($3,140,000 – $2,832,500) under the upgrade alternative, and Dan Doria, with his one-year horizon and operating income-based bonus, will choose the upgrade alternative, even though, as seen in requirement 1, the replace alternative is better in the long run for TechGuide. This exercise illustrates the possible conflict between the decision model and the performance evaluation model.
11-29
(20 min.)  Special Order.
1.  

	Revenues from special order ($25
[image: image13.wmf]´

10,000 bats)
	 $250,000

	Variable manufacturing costs ($161
[image: image14.wmf]´

10,000 bats)
	  (160,000)

	Increase in operating income if Ripkin order accepted
	 $  90,000


1Direct materials cost per unit + Direct manufacturing labor cost per unit + Variable manufacturing overhead cost per unit = $12 + $3 + $1 = $16

Louisville should accept Ripkin’s special order because it increases operating income by $90,000.  Since no variable selling costs will be incurred on this order, this cost is irrelevant.  Similarly, fixed costs are irrelevant because they will be incurred regardless of the decision.

	2a.  Revenues from special order ($25
[image: image15.wmf]´

10,000 bats)
	  $250,000

	      Variable manufacturing costs ($16
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10,000 bats)
	   (160,000)

	      Contribution margin foregone ([$32─$181] 
[image: image17.wmf]´

10,000 bats)
	   (140,000)

	      Decrease in operating income if Ripkin order accepted
	  $ (50,000)


1Direct materials cost per unit + Direct manufacturing labor cost per unit + Variable manufacturing overhead cost per unit + Variable selling expense per unit = $12 + $1 + $3 + $2 = $18
Based strictly on financial considerations, Louisville should reject Ripkin’s special order because it results in a $50,000 reduction in operating income.

2b.  Louisville will be indifferent between the special order and continuing to sell to regular customers if the special order price is $30.  At this price, Louisville recoups the variable manufacturing costs of $160,000 and the contribution margin given up from regular customers of $140,000 ([$160,000 + $140,000] ÷ 10,000 units = $30). That is, at the special order price of $30, Louisville recoups the variable cost per unit of $16 and the contribution margin per unit given up from regular customers of $14 per unit.  

An alternative approach is to recognize that Louisville needs to earn $50,000 more than the revenues of $250,000 in requirement 2a, so that the decrease in operating income of $50,000 becomes $0. Louisville will be indifferent between the special order and continuing to sell to regular customers if revenues from the special order = $250,000 + $50,000 = $300,000 or $30 per bat ($300,000 ( 10,000 bats)

Looked at a different way, Louisville needs to earn the full price of $32 less the $2 saved on variable selling costs.
2c.  Louisville may be willing to accept a loss on this special order if the possibility of future long-term sales seem likely at a higher price.  Moreover, Louisville should also consider the negative long-term effect on customer relationships of not selling to existing customers.  Louisville cannot afford to sell bats to customers at the special order price for the long term because the $25 price is less than the full cost of the product of $27. This means that in the long term the contribution margin earned will not cover the fixed costs and result in a loss.  Louisville will then be better off shutting down.

11-30
(20 min.)
International outsourcing. 
1.
Cost to purchase each figurine from Indonesian supplier = 
[image: image18.wmf]27,300 IDR

$3.

9,100 IDR/$

=


Cost of purchasing 400,000 figurines from Indonesian supplier = $3 ( 400,000 figurines = $1,200,000.
	Costs of manufacturing figurines in Cleveland facility
	=
	Variable manufacturing cost per unit
	(
	Quantity of figurines produced
	+
	Incremental fixed manufacturing costs


= $2.85 ( 400,000 units + $200,000
= $1,340,000
Variable and fixed selling and distribution costs are irrelevant because they do not differ between the two alternatives of purchasing the figurines from the Indonesian supplier or manufacturing the figurines in Cleveland.


Bernie’s Bears should purchase the figurines from the Indonesian supplier because the cost of $1,200,000 is less than the relevant cost of $1,340,000 to manufacture the figurines in Cleveland.

2.
If Bernie’s Bears enters into a forward contract to purchase 27,300 IDRs for $3.40, each figurine acquired from the Indonesian supplier will cost $3.40.

Total cost of purchasing 400,000 figurines from Indonesian supplier = $3.40 ( 400,000 figurines = $1,360,000.

Cost of manufacturing 400,000 figurines in Cleveland (see requirement 1) = $1,340,000.
As in requirement 1, selling and distribution costs are irrelevant.

Bernie’s Bears should manufacture the figurines in Cleveland because the relevant cost of $1,340,000 to manufacture the figurines in Cleveland is less than the cost of $1,360,000 to enter into the forward contract and purchase the figurines from the Indonesian supplier.

3.
In deciding whether to purchase figurines from the Indonesian supplier, Bernie’s Bears should consider factors such as (a) quality, (b) delivery lead times, (c) fluctuations in the value of the Indonesian Rupiah relative to the U.S. dollar, and (d) the negative public and media reaction to not providing jobs in Cleveland and instead supporting job creation in Indonesia.
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(30 min.)
Relevant costs, opportunity costs. 

1.
Easyspread 2.0 has a higher relevant operating income than Easyspread 1.0. Based on this analysis, Easyspread 2.0 should be introduced immediately:



Easyspread 1.0
Easyspread 2.0
Relevant revenues

$160

$195

Relevant costs:


Manuals, diskettes, compact discs
$  0

$30


Total relevant costs

      0

    30
Relevant operating income

$160

$165
Reasons for other cost items being irrelevant are
Easyspread 1.0

· Manuals, diskettes—already incurred

· Development costs—already incurred

· Marketing and administrative—fixed costs of period

Easyspread 2.0

· Development costs—already incurred

· Marketing and administration—fixed costs of period

Note that total marketing and administration costs will not change whether Easyspread 2.0 is introduced on July 1, 2011, or on October 1, 2011.

2.
Other factors to be considered:

a. Customer satisfaction. If 2.0 is significantly better than 1.0 for its customers, a customer driven organization would immediately introduce it unless other factors offset this bias towards “do what is best for the customer.”

b. Quality level of Easyspread 2.0. It is critical for new software products to be fully debugged. Easyspread 2.0 must be error-free. Consider an immediate release only if 2.0 passes all quality tests and can be fully supported by the salesforce.

c. Importance of being perceived to be a market leader. Being first in the market with a new product can give Basil Software a “first-mover advantage,” e.g., capturing an initial large share of the market that, in itself, causes future potential customers to lean towards purchasing Easyspread 2.0. Moreover, by introducing 2.0 earlier, Basil can get quick feedback from users about ways to further refine the software while its competitors are still working on their own first versions. Moreover, by locking in early customers, Basil may increase the likelihood of these customers also buying future upgrades of Easyspread 2.0.

d. Morale of developers. These are key people at Basil Software. Delaying introduction of a new product can hurt their morale, especially if a competitor then preempts Basil from being viewed as a market leader.

11-32
(20 min.)
Opportunity costs.
(Please alert students that in some printed versions of the book there is a typographical error in the first line of requirement 2. “Wolverine” should be replaced by “Wild Boar.”)
1.
The opportunity cost to Wild Boar of producing the 3,500 units of Orangebo is the contribution margin lost on the 3,500 units of Rosebo that would have to be forgone, as computed below:

	Selling price

Variable costs per unit:

  Direct materials

  Direct manufacturing labor

  Variable manufacturing overhead

  Variable marketing costs

Contribution margin per unit

Contribution margin for 3,500 units ($14 ( 3,500 units)
	

$       26

$ 5

1

4

   2
         12


$       14


$49,000



The opportunity cost is $49,000. Opportunity cost is the maximum contribution to operating income that is forgone (rejected) by not using a lim​ited resource in its next-best alternative use.  

2.
Contribution margin from manufacturing 3,500 units of Orangebo and purchasing 3,500 units of Rosebo from Buckeye is $52,500, as follows:

	
	Manufacture

Orangebo
	Purchase

Rosebo
	Total

	Selling price

Variable costs per unit:

Purchase costs

Direct materials

Direct manufacturing labor

Variable manufacturing costs

Variable marketing overhead

Variable costs per unit

Contribution margin per unit

Contribution margin from selling 3,500 units of Orangebo and 3,500 units of Rosebo

($9 ( 3,500 units; $6 ( 3,500 units)
	$      20
–

5
1
4
           1
         11
$         9
$31,500
	$      26
18
           2
         20
$         6
$21,000
	$52,500



As calculated in requirement 1, Wild Boar’s contribution margin from continuing to manufacture 3,500 units of Rosebo is $49,000. Accepting the Miami Company and Buckeye offer will benefit Wild Boar by $3,500 ($52,500 – $49,000). Hence, Wild Boar should accept the Miami Company and Buckeye Corporation’s offers.

3.
The minimum price would be any price greater than $11, the sum of the incremental costs of manufacturing and marketing Orangebo as computed in requirement 2. This follows because, if Wild Boar has surplus capacity, the opportunity cost = $0. For the short-run decision of whether to accept Orangebo’s offer, fixed costs of Wild Boar are irrelevant. Only the incremental costs need to be covered for it to be worthwhile for Wild Boar to accept the Orangebo offer.

11-33
(30–40 min.)
Product mix, relevant costs.
1.


R3
HP6

Selling price
$100
$150

Variable manufacturing cost per unit
60
100

Variable marketing cost per unit
    15
    35
Total variable costs per unit
    75
  135
Contribution margin per unit
$  25
$  15
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$15
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Total contribution margin from selling 

only R3 or only HP6

R3: $25 ( 50,000; HP6:  $30 ( 50,000
$1,250,000
$1,500,000

Less  Lease costs of high-precision machine

   to produce and sell HP6

(

      300,000
Net relevant benefit
$1,250,000
$1,200,000
Even though HP6 has the higher contribution margin per unit of the constrained resource, the fact that Pendleton must incur additional costs of $300,000 to achieve this higher contribution margin means that Pendleton is better off using its entire 50,000-hour capacity on the regular machine to produce and sell 50,000 units (50,000 hours ( 1 hour per unit) of R3. The additional contribution from selling HP6 rather than R3 is $250,000 ($1,500,000 ( $1,250,000), which is not enough to cover the additional costs of leasing the high-precision machine. Note that, because all other overhead costs are fixed and cannot be changed, they are irrelevant for the decision. Pendleton produces 50,000 units of R3, which increases operating income by $1,250,000.
2.
If capacity of the regular machines is increased by 15,000 machine-hours to 65,000 machine-hours (50,000 originally + 15,000 new), the net relevant benefit from producing R3 and HP6 is as follows:


R3
HP6

Total contribution margin from selling only

    R3 or only HP6

R3:  $25 (  65,000; HP6:  $30 ( 65,000
$1,625,000
$1,950,000

Less Lease costs of high-precision machine

    that would be incurred if HP6 is produced and sold

300,000

Less Cost of increasing capacity by

    15,000 hours on regular machine
     150,000
     150,000
Net relevant benefit
$1,475,000
$1,500,000
Adding 15,000 machine-hours of capacity for regular machines and using all the capacity to produce HP6 increases operating income by $1,500,000. 

Investing in the additional capacity increases Pendleton’s operating income by $250,000 ($1,500,000 calculated in requirement 2 minus $1,250,000 calculated in requirement 1), so Pendleton should add 15,000 hours to the regular machine. With the extra capacity available to it, Pendleton should use its entire capacity to produce HP6. Using all 65,000 hours of capacity to produce HP6 rather than to produce R3 generates additional contribution margin of $325,000 ($1,950,000 ( $1,625,000) which is more than the additional cost of $300,000 to lease the high-precision machine. Pendleton should therefore produce and sell 130,000 units of HP6 (65,000 hours ( 0.5 hours per unit of HP6) and zero units of R3. 

3.


R3
HP6
S3
Selling price 
$100
$150
$120

Variable manufacturing costs per unit
60
100
70

Variable marketing costs per unit
    15 
    35
    15
Total variable costs per unit
    75
  135
    85
Contribution margin per unit
$  25
$  15
$  35
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The first step is to compare the operating profits that Pendleton could earn if it accepted the Carter Corporation offer for 20,000 units with the operating profits Pendleton is currently earning. S3 has the highest contribution margin per hour on the regular machine and requires no additional investment such as leasing a high-precision machine. To produce the 20,000 units of S3 requested by Carter Corporation, Pendleton would require 20,000 hours on the regular machine resulting in contribution margin of $35 ( 20,000 = $700,000.


Pendleton now has 45,000 hours available on the regular machine to produce R3 or HP6.


R3
HP6

Total contribution margin from selling only

   R3 or only HP6

   R3:  $25 ( 45,000; HP6:  $30 ( 45,000
$1,125,000
$1,350,000

Less Lease costs of high-precision machine

   to produce and sell HP 6

(

     300,000
Net relevant benefit
$1,125,000
$1,050,000
Pendleton should use all the 45,000 hours of available capacity to produce 45,000 units of R3.  Thus, the product mix that maximizes operating income is 20,000 units of S3, 45,000 units of R3, and zero units of HP6. This optimal mix results in a contribution margin of $1,825,000 ($700,000 from S3 and $1,125,000 from R3). Relative to requirement 2, operating income increases by $325,000 ($1,825,000 minus $1,500,000 calculated in requirement 2). Hence, Pendleton should accept the Carter Corporation business and supply 20,000 units of S3.

11-34
(35–40 min.)
Dropping a product line, selling more units.

1. The incremental revenue losses and incremental savings in cost by discontinuing the Tables product line follows:

	
	Difference:

Incremental

(Loss in Revenues)

and Savings in Costs 

from Dropping

Tables Line

	Revenues

Direct materials and direct manufacturing labor

Depreciation on equipment

Marketing and distribution

General administration 

Corporate office costs

Total costs

Operating income (loss)
	$(500,000)

300,000

0

70,000

              0

              0
   370,000
$(130,000)


Dropping the Tables product line results in revenue losses of $500,000 and cost savings of $370,000. Hence, Grossman Corporation’s operating income will be $130,000 lower if it drops the Tables line.

Note that, by dropping the Tables product line, Home Furnishings will save none of the depreciation on equipment, general administration costs, and corporate office costs, but it will save variable manufacturing costs and all marketing and distribution costs on the Tables product line.

2.
Grossman’s will generate incremental operating income of $128,000 from selling 4,000 additional tables and, hence, should try to increase table sales.  The calculations follow:


Incremental Revenues


(Costs) and Operating Income
Revenues
$500,000

Direct materials and direct manufacturing labor
(300,000)

Cost of equipment written off as depreciation
(42,000)*
Marketing and distribution costs
   (30,000)†
General administration costs
0**
Corporate office costs
             0**
Operating income
$128,000
*Note that the additional costs of equipment written off as depreciation are relevant future costs for the “selling more tables decision” because they represent incremental future costs that differ between the alternatives of selling and not selling additional tables.

†Current marketing and distribution costs which varies with number of shipments = $750 per shipment ( 40 shipments = $30,000.  As the sales of tables double, the number of shipments will double, resulting in incremental marketing and distribution costs of (2 ( $30,000) – $30,000 = $30,000. Alternatively, the cost of 40 additional shipments can be calculated as $750 per shipment ( 40 shipments = $30,000. 
**General administration and corporate office costs will be unaffected if Grossman decides to sell more tables.  Hence, these costs are irrelevant for the decision.

3.
Solution Exhibit 11-34, Column 1, presents the relevant loss of revenues and the relevant savings in costs from closing the Northern Division. As the calculations show, Grossman’s operating income would decrease by $140,000 if it shut down the Northern Division (loss in revenues of $1,500,000 versus savings in costs of $1,360,000).


Grossman will save variable manufacturing costs, marketing and distribution costs, and division general administration costs by closing the Northern Division but equipment-related depreciation and corporate office allocations are irrelevant to the decision. Equipment-related costs are irrelevant because they are past costs (and the equipment has zero disposal price).  Corporate office costs are irrelevant because Grossman will not save any actual corporate office costs by closing the Northern Division. The corporate office costs that used to be allocated to the Northern Division will be allocated to other divisions.

4.
Solution Exhibit 11-34, Column 2, presents the relevant revenues and relevant costs of opening the Southern Division (a division whose revenues and costs are expected to be identical to the revenues and costs of the Northern Division). Grossman should open the Southern Division because it would increase operating income by $40,000 (increase in relevant revenues of $1,500,000 and increase in relevant costs of $1,460,000). The relevant costs include direct materials, direct manufacturing labor, marketing and distribution, equipment, and division general administration costs but not corporate office costs. Note, in particular, that the cost of equipment written off as depreciation is relevant because it is an expected future cost that Grossman will incur only if it opens the Southern Division. Corporate office costs are irrelevant because actual corporate office costs will not change if Grossman opens the Southern Division.  The current corporate staff will be able to oversee the Southern Division’s operations. Grossman will allocate some corporate office costs to the Southern Division but this allocation represents corporate office costs that are already currently being allocated to some other division. Because actual total corporate office costs do not change, they are irrelevant to the division.

SOLUTION EXHIBIT 11-34

Relevant-Revenue and Relevant-Cost Analysis for Closing Northern Division and Opening Southern Division

	
	(Loss in Revenues) and Savings in Costs from Closing Northern Division

(1)
	Incremental Revenues and (Incremental Costs) from Opening Southern Division

(2)

	Revenues
	$(1,500,000)
	$1,500,000

	Variable direct materials and direct manufacturing labor costs
	      825,000
	(825,000)

	Equipment cost written off as depreciation
	                 0
	(100,000)

	Marketing and distribution costs
	      205,000
	(205,000)

	Division general administration costs
	      330,000
	(330,000)

	Corporate office costs
	                 0
	                 0

	Total costs
	   1,360,000
	  (1,460,000)

	Effect on operating income (loss)
	$   (140,000)
	$      40,000


11-35
(30–40 min.)
Make or buy, unknown level of volume.
1.
The variable costs required to manufacture 150,000 starter assemblies are

Direct materials 
$200,000


Direct manufacturing labor
 150,000


Variable manufacturing overhead
   100,000

Total variable costs
$450,000

The variable costs per unit are $450,000 ÷ 150,000 = $3.00 per unit.

Let X = number of starter assemblies required in the next 12 months.

The data can be presented in both “all data” and “relevant data” formats:

	
	All Data
	Relevant Data

	
	Alternative 1:

Make
	Alternative 2:

Buy
	Alternative 1:

Make
	Alternative 2:  Buy

	Variable manufacturing costs

Fixed general manufacturing overhead

Fixed overhead, avoidable

Division 2 manager’s salary

Division 3 manager’s salary

Purchase cost, if bought from

  Tidnish Electronics

Total costs

	
$        3X
  
150,000


100,000


40,000


50,000



–


$340,000


+     $ 3X
	
–


$150,000

–


50,000


–


4X

$200,000


+     $ 4X
	
$        3X
–


100,000


40,000


50,000



–


$190,000


+     $ 3X
	
      – 


–


–


$50,000


–


4X

$50,000


+   $ 4X


The number of units at which the costs of make and buy are equivalent is
All data analysis:
 $340,000 + $3X
=  $200,000 + $4X

X 
=  140,000 

or

Relevant data analysis:
$190,000 + $3X 
=  $50,000 + $4X

 X 
=  140,000

Assuming cost minimization is the objective, then
•
If production is expected to be less than 140,000 units, it is preferable to buy units from Tidnish.

•
If production is expected to exceed 140,000 units, it is preferable to manufacture internally (make) the units.

•
If production is expected to be 140,000 units, Oxford should be indifferent between buying units from Tidnish and manufacturing (making) the units internally.

2.
The information on the storage cost, which is avoidable if self-manufacture is discontinued, is relevant; these storage charges represent current outlays that are avoidable if self-manufacture is discontinued. Assume these $50,000 charges are represented as an opportunity cost of the make alternative. The costs of internal manufacture that incorporate this $50,000 opportunity cost are

All data analysis:
$390,000 + $3X

Relevant data analysis:
$240,000 + $3X
Alternatively stated, we would add the following line to the table shown in requirement 1 causing the total costs line to change as follows:

	
	All Data
	
	Relevant Data

	
	Alternative 1:
	Alternative 2:
	
	Alternative 1:
	Alternative 2:

	
	Make
	Buy
	
	Make
	Buy

	Outside storage charges
	$50,000
	$0
	
	$50,000
	$0

	Total costs
	$390,0001 + 3X
	$200,000 + 4X
	
	$240,0002 + 3X
	$50,000 + 4X


1$390,000 = $340,000 + $50,000       2$240,000 = $190,000 + $50,000
The number of units at which the costs of make and buy are equivalent is


All data analysis:
$390,000 + $3X
=  $200,000 + $4X


X
=    190,000


Relevant data analysis:
$240,000 + $3X
=  $  50,000 + $4X


X
=    190,000

If production is expected to be less than 190,000, it is preferable to buy units from Tidnish. If production is expected to exceed 190,000, it is preferable to manufacture the units internally.

11-36
(30 min.)
Make versus buy, activity-based costing, opportunity costs.
1.
Relevant costs under buy alternative:


   Purchases, 40,000 (  $9.25
$370,000

Relevant costs under make alternative:


   Direct materials
$200,000


   Direct manufacturing labor
100,000


   Variable manufacturing overhead
50,000


   Inspection, setup, materials handling
4,000


   Machine rent 
      8,000


Total relevant costs under make alternative
$362,000

The allocated fixed plant administration, taxes, and insurance will not change if Weaver makes or buys the burners. Hence, these costs are irrelevant to the make-or-buy decision. The analysis indicates that it is less costly for Weaver to make rather than buy the burners from the outside supplier.

2.
Relevant costs under the make alternative:


   
Relevant costs (as computed in requirement 1)
$362,000

Relevant costs under the buy alternative:


   
Costs of purchases (40,000 ( $9.25)
$370,000


   
Additional fixed costs
100,000


   
Additional contribution margin from using the space


  where the burners were made to upgrade the grills by

  adding rotisserie attachments, 20,000 ( ($30 – $24)
(120,000)



Total relevant costs under the buy alternative
$350,000

Weaver should buy the side burners from an outside vendor and use its own capacity to upgrade its grills.

3.
In this requirement, the decision on making the rotisserie attachments is irrelevant to the analysis because the rotisserie attachments increase operating income and they will be made whether the burners are purchased or made.

Relevant cost of manufacturing burners:


Variable costs, ($5 + $2.50 + $1.25 = $8.75) ( 32,000

$280,000

Batch costs, $100/batcha (32 batches

  3,200

Machine rent

     8,000




$291,200

Relevant cost of buying burners, $9.25 ( 32,000 
$296,000

a$4,000 ( 40 batches = $100 per batch

In this case, Weaver should make the burners.

11-37
(60 min.)  
Multiple choice, comprehensive problem on relevant costs.

You may wish to assign only some of the parts.





Per Unit


Manufacturing costs:

Total
Fixed
Variable
Direct materials
$1.00

Direct manufacturing labor
1.20

Variable manufac. indirect costs
0.80

Fixed manufac. indirect costs
     0.50
$3.50
$0.50
$3.00

Marketing costs:

Variable 
$1.50

Fixed
    0.90
  2.40
  0.90
  1.50



$5.90
$1.40
$4.50
1.  (b) $3.50

Manufacturing Costs

Variable 
$3.00

Fixed
  0.50
Total
$3.50

2.   (e)
None of the above.  Decrease in operating income is $16,800.

	
	Old
	Differential
	New


Revenues
240,000 ( $6.00 
$1,440,000
+ $  91,200*
264,000 ( $5.80
$1,531,200

Variable costs


Manufacturing
240,000 ( $3.00 
720,000
+     72,000
264,000 ( $3.00
792,000


Marketing and other
240,000 ( $1.50 
     360,000
+     36,000
264,000 ( $1.50 
     396,000

   Variable costs
   1,080,000
+   108,000
  1,188,000
Contribution margin
     360,000
–     16,800
     343,200
Fixed costs


Manufacturing
$0.50 ( 240,000 =
120,000
––
120,000


Marketing and other
$0.90 ( 240,000
     216,000
––
      216,000

   Fixed costs
     336,000
          ––

     336,000
Operating income
$     24,000
 – $  16,800
$       7,200
*Incremental revenue:


$5.80 ( 24,000 
 
$139,200


Deduct price reduction


$0.20 ( 240,000 
 
     48,000

$  91,200
3.
(c)  $3,500


If this order were not landed, fixed manufacturing overhead would be underallocated by $2,500, $0.50 per unit ( 5,000 units. Therefore, taking the order increases operating income by $1,000 plus $2,500, or $3,500.


Another way to present the same idea follows:


Revenues will increase by (5,000 ( $3.50 = $17,500) + $1,000

$18,500


Costs will increase by 5,000 ( $3.00

(15,000)

Fixed overhead will not change
 
–


Change in operating income

$  3,500
Note that this answer to (3) assumes that variable marketing costs are not influenced by this contract. These 5,000 units do not displace any regular sales.

4.    (a)  
$4,000 less ($7,500 – $3,500)



Alternative B:  5,000 units sold
Alternative A:  5,000 units
under Government Contract
sold to Regular Customers



As above
$3,500
Sales, 5,000 ( $6.00
$30,000




Increase in costs:




   Variable costs only:




      Manufacturing, 




         5,000 ( $3.00 
   $15,000




     Marketing,




5,000 ( $1.50
         7,500   

   22,500




Fixed costs are not affected





Change in operating income
 
$  7,500

5.   (b)
$4.15



Differential costs:



   Variable:
Manufacturing
$3.00




Shipping
     0.75
$3.75
 ( 10,000
   $37,500



   Fixed:  $4,000 ÷ 10,000

    0.40
 (10,000
    4,000



$4.15 
( 10,000
   $41,500

Selling price to break even is $4.15 per unit.

6.
(e)
$1.50, the variable marketing costs. The other costs are past costs and therefore, are irrelevant.

7.  
(e)
None of these. The correct answer is $3.55. This part always gives students trouble.  The short-cut solution below is followed by a longer solution that is helpful to students.

Short-cut solution:


The highest price to be paid would be measured by those costs that could be avoided by halting production and subcontracting:


Variable manufacturing costs
$3.00


Fixed manufacturing costs saved


     $60,000 ÷ 240,000
0.25


Marketing costs (0.20 ( $1.50)
  0.30


Total costs
$3.55
Longer but clearer solution:

Comparative Annual Income Statement

	
	Present
	Difference
	Proposed

	Revenues

Variable costs:


Manufacturing, 240,000 ( $3.00


Marketing and other, 240,000 ( $1.50


Variable costs

Contribution margin

Fixed costs:


Manufacturing


Marketing and other


Total fixed costs

Operating income


	$1,440,000
720,000

     360,000
  1,080,000
     360,000
120,000

     216,000
     336,000
$     24,000


	$     –      

+132,000

–72,0001
–60,0002
              
$          0 


	$1,440,000
 852,000*
     288,000
  1,140,000
     300,000
60,000

     216,000
     276,000
$     24,000




*This solution is obtained by filling in the above schedule with all the known figures and working “from the bottom up” and “from the top down” to the unknown purchase figure. Maximum variable costs that can be incurred, $1,140,000 – $288,000 = maximum purchase costs, or $852,000. Divide $852,000 by 240,000 units, which yields a maximum purchase price of $3.55.

10.20 ( $360,000 = $72,000
20.50 ( Fixed manufacturing costs of $120,000 = $60,000
11-38  (25 min.)  Closing down divisions.
1. and 2.
	
	Division A
	Division B

	Sales
	$630,000
	$632,000

	Variable costs of goods sold

    ($550,000 
[image: image26.wmf]´

 0.90; $620,000 
[image: image27.wmf]´

 0.80)
	495,000
	496,000

	Variable S,G & A

    ($120,000 
[image: image28.wmf]´

 0.50; $135,000 
[image: image29.wmf]´

 0.50)
	    60,000
	     67,500

	Total variable costs
	  555,000
	   563,500

	Contribution margin
	$  75,000
	 $68,500


	
	Division A
	Division B

	Fixed costs of goods sold

     ($550,000 ( 0.10; $620,000 ( 0.20)
	$  55,000
	$124,000

	Fixed S,G & A

     ($120,000 ( 0.50; $135,000 ( 0.50)
	    60,000
	    67,500

	Total fixed costs
	$115,000
	 $191,500

	Fixed costs savings if shutdown
     ($115,000 
[image: image30.wmf]´

 0.40; $191,500 
[image: image31.wmf]´

 0.40)
	$  46,000
	$  76,600



Division A’s contribution margin of $75,000 more than covers its avoidable fixed costs of $46,000.  The difference of $29,000 helps cover the company’s unavoidable fixed costs.  Since $46,000 of Division A’s fixed costs are avoidable, the remaining $69,000 is unavoidable and will be incurred regardless of whether Division A continues to operate.  Division A’s $40,000 loss is the rest of the unavoidable fixed costs ($69,000 ─ $29,000).  If Division A is closed, the remaining divisions will need to generate sufficient profits to cover the entire $69,000 unavoidable fixed cost.  Consequently, Division A should not be closed since it helps defray $29,000 of this cost.

Division B earns a positive contribution margin of $68,500. Division B also generates $76,600 of avoidable fixed costs.  Based strictly on financial considerations, Division B should be closed because the company will save $8,100 ($76,600 –$68,500). Division B is currently incurring $76,600 in fixed costs that it could have avoided while earning only $68,500 in contribution margin.

An alternative set of calculations is as follows:
	
	Division A
	Division B

	Total variable costs
	$555,000
	$563,500

	Avoidable fixed costs if shutdown
	    46,000
	    76,600

	Total cost savings if shutdown
	601,000
	640,100

	Loss of revenues if shutdown
	  (630,000)
	  (632,000)

	Cost savings minus loss of revenues
	$ (29,000)
	$    8,100


Division A should not be shut down because loss of revenues if Division A is shut down exceeds cost savings by $29,000.  Division B should be shut down because cost savings from shutting down Division B exceeds loss of revenues.
3.  Before deciding to close Division B, management should consider the role that the Division’s product line plays relative to other product lines.  For instance, if the product manufactured by Division B attracts customers to the company, then dropping Division B may have a detrimental effect on the revenues of the remaining divisions.  Management may also want to consider the impact on the morale of the remaining employees if Division B is closed.  Talented employees may become fearful of losing their jobs and seek employment elsewhere.

11-39
(25 min.)  Product mix, constrained resource.
1.
	
	  A110
	B382
	C657

	Selling price
	 $84
	  $   56
	   $70

	Variable costs:
	
	       
	

	  Direct materials (DM)
	   24
	       15
	       9

	  Labor and other costs
	   28
	       27
	     40

	  Total variable costs
	   52
	       42
	     49

	Contribution margin
	 $32
	  $   14
	   $21

	Pounds of  DM per unit
	  ÷8 lbs.
	       ÷5 lbs.
	    ÷ 3 lbs.

	Contribution margin per lb.
	 $ 4 per lb.
	$2.80 per lb.
	$  7 per lb.


First, satisfy minimum requirements.

	
	A110
	
	B382
	
	C657
	
	Total

	Minimum units
	   200
	
	   200
	
	200
	
	


	Times pounds per unit
	     ×8  lb. per unit
	     ×5 lb. per unit
	       ×3 lb. per unit
	

	Pounds needed to produce minimum units
	1,600 lb.
	
	1,000 lb.
	
	  600 lb.
	
	3,200 lb.


The remaining 1,800 pounds (5,000 ─ 3,200) should be devoted to C657 because it has the highest contribution margin per pound of direct material.  Since each unit of C657 requires 3 pounds of Bistide, the remaining 1,800 pounds can be used to produce another 600 units of C657.  The following combination yields the highest contribution margin given the 5,000 pounds constraint on availability of Bistide.

A110: 200 units


B382: 200 units


C657: 800 units (200 minimum + 600 extra)

2.  The demand for Westford’s products exceeds the materials available.  Assuming that fixed costs are covered by the original product mix, Westford would be willing to pay up to an additional $7 per pound (the contribution margin per pound of C657) for another 1,000 pounds of Bistide.  That is, Westford would be willing to pay $3 + $7 = $10 per pound of Bistide for the pounds of Bistide that will be used to produce C657.1  If sufficient demand does not  exist for 333 units (1,000 pounds ÷ 3 pounds per unit) of C657, then the maximum price Westford would be willing to pay is an additional $4 per pound (the contribution margin per pound of A110) for the pounds of Bistide that will be used to produce A110. In this case Westford would be willing to pay $3 + $4 = $7 pound. If all the 1,000 pounds of Bistide are not used to satisfy the demand for C657 and A110, then the maximum price Westford would be willing to pay is an additional $2.80 per pound (the contribution margin per pound of B382) for the pounds of Bistide that will be used to produce B382.  Westford would be willing to pay $2.80 + $3 = $5.80 per pound of Bistide.  
1An alternative calculation focuses on column 3 for C657 of the table in requirement 1.

	Selling price
	$70

	Variable labor and other costs (excluding direct materials)
	           40

	Contribution margin
	         $30

	Divided by pounds of direct material per unit
	           ÷3 lbs.

	Direct material cost per pound that Westford can pay                                 without contribution margin becoming negative
	         $10


11-40
(30–40 min.)
Optimal product mix.
1.
Let D represent the batches of Della’s Delight made and sold.  


Let B represent the batches of Bonny’s Bourbon made and sold.  


The contribution margin per batch of Della’s Delight is $300.


The contribution margin per batch of Bonny’s Bourbon is $250.


The LP formulation for the decision is:

Maximize    
$300D + $250 B
Subject to

30D + 15B 
( 660 (Mixing Department constraint)




    15B
( 270 (Filling Department constraint)



10D + 15B 
( 300 (Baking Department constraint)

2.
Solution Exhibit 11-40 presents a graphical summary of the relationships.  The optimal corner is the point (18, 8) i.e., 18 batches of Della’s Delights and 8 of  Bonny’s Bourbons.

SOLUTION EXHIBIT 11-40

Graphic Solution to Find Optimal Mix, Della Simpson, Inc.


We next calculate the optimal production mix using the trial-and-error method.


The corner point where the Mixing Dept. and Baking Dept. constraints intersect can be calculated as (18, 8) by solving:


30D + 15B
=
660 (1) Mixing Dept. constraint


10D + 15B
=
300 (2) Baking Dept. constraint

Subtracting (2) from (1), we have


20D
=
360


or D
=
18
Substituting in (2)


(10 ( 18) + 15B
=
300

that is,
15B
=
300 ( 180 = 120

or
B
=
8
The corner point where the Filling and Baking Department constraints intersect can be calculated as (3,18) by substituting B = 18 (Filling Department constraint) into the Baking Department constraint: 


10 D + (15 
[image: image32.wmf]´

18) 
=
300

10 D 
=
300 ( 270 = 30


D
=
3

The feasible region, defined by 5 corner points, is shaded in Solution Exhibit 11-40. We next use the trial-and-error method to check the contribution margins at each of the five corner points of the area of feasible solutions.

	   Trial
	     Corner (D,B)
	Total Contribution Margin

	1
	(0,0)
	($300 ( 0)   + ($250 ( 0)   = $0

	2
	(22,0)
	($300 ( 22) + ($250 ( 0)   = $6,600

	3
	(18,8)
	($300 ( 18) + ($250 ( 8)   = $7,400

	4
	(3,18)
	($300 ( 3)   + ($250 ( 18) = $5,400

	5
	(0,18)
	($300 ( 0)   + ($250 ( 18) = $4,500


The optimal solution that maximizes contribution margin and operating income is 18 batches of Della’s Delights and 8 batches of Bonny’s Bourbons.

11-41
(25 min.) 
Dropping a customer, activity-based costing, ethics.
1.  VRS would not benefit from dropping Franco’s because it would lose $15,600 in revenues and save $15,480 in costs resulting in a $120 decrease in operating income.

	
	Difference:

Incremental

(Loss in Revenues)

and Savings in Costs 

from Dropping Franco’s

	Revenues

Cost of goods sold

Order processing ($5,000 – 10% × $5,000)
Delivery ($1,250 – 20% × $1,250)
Rush orders

Sales calls

Total costs

Effect on operating income (loss)
	$(15,600)

9,350

4,500

      1,000

330

        300
   15,480
$     (120)


2.  The drop in gross margin percentage indicates that Jack may be giving Franco’s excessive discounts, perhaps in excess of company guidelines.  If VRS awards bonuses based on sales rather than some measure of operating income, it may encourage sales representatives to lower margins in order to increase sales.  VRS may want to consider basing bonuses on customer margin.  The company may also want to enforce more stringent discounting guidelines.

3.  Jack could suggest that Bob approach Franco’s about reducing the number of different orders that they place.  If the orders could be placed less frequently, the company could reduce both order processing and delivery costs.  Bob could also investigate the causes of the rush orders to see if they could be avoided.

Jack should not rework the numbers. Referring to “Standards of Ethical Conduct for Management Accountants,” in Exhibit 1-7, Jack Arnoldson should consider the request of Bob Gardner to be unethical for the following reasons.

Competence

· Prepare complete and clear reports and recommendations after appropriate analysis of relevant and reliable information. Adjusting cost numbers violates the competence standard.

Integrity

· Refrain from either actively or passively subverting the attainment of the organization’s legitimate and ethical objectives. Jack has the responsibility to act in the best interests of VRS.

· Communicate unfavorable as well as favorable information and professional judgments or opinions. Jack needs to communicate the proper and accurate results of the analysis, regardless of whether or not it pleases Bob Gardner.

· Refrain from engaging in or supporting any activity that would discredit the profession. Falsifying the analysis would discredit Jack and the profession.

Credibility
· Communicate information fairly and objectively. Jack needs to perform an objective analysis of Franco’s profitability and communicate the results fairly.
· Disclose fully all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports, comments, and recommendations presented. Jack needs to fully present an accurate analysis.
Confidentiality

· Not affected by this decision.

Jack should indicate to Bob that the costs he has derived are correct. If Bob still insists on making the changes to lower the costs to serve Franco’s Pizza, Jack should raise the matter with Bob’s superior, after informing Bob of his plans. If, after taking all these steps, there is a continued pressure to understate costs, Jack should consider resigning from the company, rather than engage in unethical conduct.

11-42
(30 min.)
Equipment replacement decisions and performance evaluation.

1.
Operating income for the first year under the keep and replace alternatives are shown below:


Denote the current direct manufacturing labor costs by $X and the current electricity costs by $Y.

	
	Year 1

	 
	Replace
	Keep
	Cost Difference
by Replacing

	 
	(1)
	(2)
	(3) = (1) – (2)

	Cash operating costs
	
	 
	

	Direct manufacturing labor
	$X–$30,000
	$         X
	–$30,000

	Electricity
	$Y–$35,000
	$         Y
	–$35,000

	Depreciation 
     ($180,000 ( 2; $60,000)
	$       90,000
	$ 60,000
	+$30,000

	Loss on disposal of old machine 
     ($120,000 – $72,000; $0)
	$       48,000
	$          0
	+$48,000

	Total costs
	$      X + $Y
	$X + $Y
	

	
	+$       73,000
	+$60,000
	+$13,000


First-year costs are lower by $13,000 under the keep machine alternative, and Bob Moody, with his one-year horizon and operating income-based bonus, will choose to keep the machine.
2. Based on the analysis in the table below, George Manufacturing will be better off by $22,000 over two years if it replaces the current equipment.

	
	Over 2 Years
	Cash Outflow

	 Comparing Relevant Costs of 
	Replace
	Keep
	By Replacing

	 Replace and Keep Alternatives
	(1)
	(2)
	(3) = (1) – (2)

	Cash operating costs
	 
	 
	 

	Direct manufacturing labor
	$X – $60,000
	$X
	–$  60,000

	Electricity
	$Y – $70,000
	$Y
	–$  70,000

	Current disposal price
	–$72,000
	$ 0
	–$  72,000

	One time capital costs, written off 
periodically as depreciation
	             +$180,000
	         $ 0
	+$180,000

	Total relevant cashflow
	$Y + $X – $22,000
	$X + $Y
	–$  22,000


Note that the book value of the current machine ($120,000) would either be written off as depreciation over three years under the keep option, or, all at once in the current year under the replace option. Its net effect would be the same in both alternatives: to increase costs by $120,000 over two years, hence it is irrelevant in this analysis.

This problem illustrates the conflict between the decision model and the performance evaluation model. From the perspective of George Manufacturing the old machine should be replaced. Over the longer two-year horizon, replacing the old machine with the new equipment saves George Manufacturing $22,000.  From a performance evaluation perspective, Bob Moody prefers to keep the old machine because operating income in the first year will be $13,000 higher if he keeps rather than replaces the old machine. Chapter 23 describes methods that companies use to reduce the conflict between the decision model and the performance evaluation model.
3.
Moody would be willing to purchase the new equipment if the effect on operating income in the first year would be zero or positive, that is, if the cost of operating the new equipment in the first year were lower than the cost of operating the old machine.

From requirement 1, the cost difference in the first year from replacing the old machine needs to be reduced by $13,000.  This means that depreciation on the new equipment must be $13,000 less than it is, so $90,000 – $13,000 = $77,000.


The new equipment is being depreciated over a two-year period with zero residual value so the cost of the equipment equals $77,000 ( 2 = $154,000. If the new equipment can be purchased for $154,000 or less, Bob Moody will be willing to purchase it because the performance evaluation model would be consistent with the decision model.


Note that over the two-year period, George Manufacturing will be better off purchasing the new equipment for $154,000 by $48,000 as the following presentation of the analysis done in requirement 2 shows:
	
	Cash Outflow
by Replacing

	
	

	Cash operating costs
	

	
Direct manufacturing labor
	–$  60,000

	
Electricity
	–$  70,000

	Current disposal price
	–$  72,000

	One-time capital costs, written off periodically as depreciation
	+$154,000

	Total relevant cash flow
	–$  48,000

	
	


Della Simpson Production Model





0





5





10





15





20





25





30





35





40





45





50





0





5





10





15





20





25





30





35





40





D (batches of Della's Delight)





B (batches of Bonny's Bourbons)





Filling Dept. Constraint





Mixing Dept. Constraint





Baking Dept. Constraint





Equal Contribution 


Margin Lines





Optimal Corner (18,8)





Feasible Region





0, 44





22, 0





0, 18





3, 18








11-


_1167642501.unknown

_1167642846.unknown

_1263985866.unknown

_1351220558.unknown

_1351095189.unknown

_1262777119.unknown

_1262777160.unknown

_1262777253.unknown

_1262777142.unknown

_1260888720.unknown

_1172919173.unknown

_1167642811.unknown

_1167642823.unknown

_1167642798.unknown

_984210136.unknown

_1075713592.unknown

_1167642486.unknown

_1075713561.unknown

_984210537.unknown

_980323921.unknown

_980326007.unknown

_980326043.unknown

_980325966.unknown

_980323889.unknown

