Chapter 9

P 9-3:

Solution to Densain Water (15 minutes)
[Calculating overhead rates, absorbing overhead to products, and writing off over/under absorbed overhead)

a.
Overhead rate = ($1.8 million + $0.005 × 200 million oz.) / 200 million oz.

= $1.8 million / 200 million oz. + $0.005 

= $0.009 + $0.005

= $0.014

b.
Overhead absorbed:

Actual Volume (millions)
     210

OH rate/ ounce
$0.014
Overhead absorbed (millions)
$2.940
c.
Over/under absorbed(millions):

Overhead absorbed
 $2.940
Less:  Actual overhead incurred
   2.850
Over absorbed overhead
$0.090
d.
$90,000 more overhead was charged to products (WIP, Finished goods, and Cost of Goods Sold) than was actually incurred.  So, when this over-absorbed overhead is written off to CGS, it lowers CGS and raises net income before taxes.

P 9-4:

Solution to MacGiver Brass (15 minutes)



[Over/underabsorbed overhead]

a.
This footnote adversely affects the likelihood of renewing the loan.  MacGiver had $462,000 of overhead that was not assigned to product costs.  Hence, before prorating this overhead, income was overstated.  After prorating, income was reduced by $154,000 to its current level of $625,000.  However, there is an additional $308,000 of underabsorbed overhead in the inventory accounts.  If all the underabsorbed overhead had been written off, reported income would have been $317,000 or $308,000 less.  Cash flows before taxes are not distorted since these overhead costs presumably have already been incurred.

b.
I am interested in MacGiver’s answers to the following two questions:

i
What caused this underabsorbed overhead: higher than anticipated expenses or lower than anticipated volumes?  Neither prospect is good news.

ii.
Why didn’t MacGiver write-off all the underabsorbed overhead to reduce their tax liability?  What are they trying to hide?

P 9-5:

Solution to Lys Wheels (20 minutes)



[Calculating overhead rates backwards]


Actual overhead incurred
$197,000


Underabsorbed overhead
 (7,000)

Overhead absorbed to products
$190,000


÷ Actual direct labor hours
  19,000

Overhead rate per direct labor hour
$10.00


Budgeted overhead
$210,000


Budgeted volume
   21,000

OH rate = 
[image: image1.wmf]$210,000

$10

BV

=



Or, 
[image: image2.wmf]$210,000

 21,000 direct labor hours

$10

BV

==

.

P 9–10:
Solution to Media Designs (20 minutes)



[Multiple overhead rates and over/under-absorbed overhead]
a.
Overhead rate: 


for the Design Department




 = 


=     $16.00 per direct labor hour


for the Printing Department








=      $2.00 per direct material dollar

b. 
Overhead costs for Matsui job


Design Department
$16 × 700 direct labor hours
$11,200


Printing Department
$2   ×  $12,000 direct material cost
$24,000

Total overhead cost

$35,200
c.

Design Dept.
Printing Dept.

Actual overhead
$802,000
$490,000


Overhead applied


51,500 × $16/direct labor hour
824,000


$230,000 × $2/direct material cost
________
460,000


$22,000 O  
$30,000 U


U - Underapplied
O - Overapplied

P 9-13:
Solution to Unknown Company (30 minutes)



[Understanding manufacturing, inventory, and income statement accounts]

The easiest way to compute the answers is to prepare a statement filling in the known items and solving for the unknown (shown as bold figures in the statement below).

Unknown Company Income Statement

(Figures in $000's)

Sales (given)

$100

Cost of goods sold:


Finished goods  1/1 (given)
0


Cost of goods manufactured*
74

Cost of goods available for sale
74


less:  Finished goods  12/31 (given)
  0

Cost of goods sold

  74

Gross profit

$26
Less


Selling and administration exp.


     Variable  (given)
$16


     Fixed  (given)
   9
25
Net Income (given)

$1
*Cost of goods manufactured:

Direct Material


Inventory 1/1  (given)
$3


Purchases
36

Material available for use
39


Less inventory 12/31 (given)
(10)


Material used (given)

$29

Direct labor (given)

10

Manufacturing overhead


Variable
5

Fixed  (given)
30


Total manufacturing overhead

35

Total manufacturing costs incurred

74

Add Work-In-Process 1/1 (given)
  0



74

Less Work-In-Process 12/31 (given)
 0

Cost of goods manufactured

$74

P 9-14:
Solution to Wellington (30 minutes)



[Prorating over/under-absorbed overhead]
a.

[image: image3.wmf]Budgeted overheads$187,500
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 $

Budgeted direct labor costs$250,000


Work-In-Process: 
Job A
Job B
Total
Direct Labor
$10,000
$28,000 
$  38,000

Direct Materials
$32,000
$22,000
$  54,000

Overhead ($0.75 × Labor $)
$  7,500
$21,000
$  28,500

Total
$49,500
$71,000
$120,500
b.
Amount over/underapplied:


Actual overhead incurred

$192,500


Overhead applied ($350,000 × $0.75)
$262,500

Overapplied

  $  70,000
The following proration of the overapplied overhead is based on total costs in work-in-process, finished goods, and cost of goods sold.  A more technically correct method is to base the allocation on the amount of overhead in each of these accounts.



Unadjusted amt.
Overapplied overhead
Adjusted amt.
Work-In-Process
$120,500   (16%)
($11,200)
$109,300

Cost of goods sold
550,000   (74%)
(  51,800)
$498,200

Finished Goods
       75,000   (10%)
(    7,000)
$  68,000


$745,500 (100%)
($70,000)
$675,500
c.
Operating Income will increase by $11,200 + 7,000 = $18,200.  This amount represents the overapplied overhead prorated to work-in-process and finished goods.  If all the overapplied overhead is charged to cost of goods sold then operating income will go up by the amount prorated to work-in-process and finished goods.

P 9-15:
Solution to Building Services Department (30 minutes)



[Preventing the death spiral in a service organization]


The interesting question raised by this problem is whether cleaning should be outsourced.  What comparative advantage does Rochco have in supplying cleaning services internally?  One synergy is BSD is an employment/screening agency for manufacturing.  This synergy is one reason the current service cost of BSD is higher than the outside market.  However, since BSD's customers are paying the higher internal price, and assuming they recognize the value of the screening benefits, then they presumably are able to trade off costs and benefits.

a.
Jim Corrado is accountable for overall site profitability.  He is compensated based on overall performance of the site's units.  He does not, however, have the specific knowledge necessary to make all the lower-level decisions.  He must therefore structure incentives for Mr. Flynn and Mr. Laurri to use their specific knowledge in support of his goals.  Corporate has encouraged decentralized decision making to support this type of behavior.  Obviously Jim would prefer those services which are provided at the least cost.



Dennis Flynn is held accountable for the cost of providing cleaning services to Rochco's other departments.  Specifically, he has three years to become the most economical provider of these services or risk closing BSD and losing some of his own reputational capital.  He has just about reached the break-even cost when direct costs are considered.  He is constrained by the need to allocate all costs out to consumers of BSD's services.



J. William Laurri is also attempting to minimize costs in his department.  He has considerable bargaining power over BSD because of the effect he has on utilization of BSD's capacity.  From his point of view, a less expensive outside cleaning contractor may be desirable if it reduces the overhead allocated to his products, which he too must pass on to his customers.  Because his budget is charged the full and not marginal cost of BSD's services, it is the full cost he looks at when making his decision.

b.
To price discriminate with Mr. Laurri's department would spell disaster for BSD.  Although the complex is very large and diverse, department managers communicate frequently.  Since the service performed across the department’s entire customer base is very similar, it would be very difficult for Mr. Flynn to explain to his other customers why Laurri received special pricing.



Dennis Flynn can use the following arguments to convince Mr. Laurri of the value in using in-house cleaning services:

•
BSD is projected to be cost competitive on a fully-absorbed basis in three years.  Bill Laurri should consider the long view (difficult if he is expecting a transfer or promotion before then).

•
BSD performs a valuable service in addition to cleaning.  The training and supply of motivated employees reduces Laurri’s direct costs and intangible costs (e.g. poor attendance, lost productivity and quality) for those activities.

•
Being its majority customer, Laurri has market power over BSD.  Mr. Flynn will be very attentive to Mr. Laurri's needs.

c.
Jim Corrado should review BSD's business plan with his direct reports.  He should point out the long-term benefits to the firm and individual departments of allowing BSD to reach its goal.  To date BSD is meeting its forecasted progress.  To force manufacturing departments to use BSD services would contradict corporate policy of encouraging lower-level decision making.  As one alternative, Jim could add a component to his subordinates’ performance evaluation based on their consideration of firm objectives, which do not directly benefit their department.

Final Note:  This problem is based on a real case.  The manager of BSD was able to persuade his customers of the value in staying with internal services, and now his unit is competitive on a full-cost basis with outside cleaning services.  Moreover, BSD currently places over 60 workers per year in production jobs after they have worked for BSD for at least 18 months.  BSD hires workers at slightly above minimum wage.  If they can make the grade, BSD workers can transfer to production departments at double the minimum wage.  This proves to be a very strong incentive motivating the BSD work force and allows BSD to be very selective in its hiring practices.

P 9-29:
Solution to Magic Floor (40 minutes)



[Setting overhead rates based on expected and normal volumes]
a.
Expected volume of the bottling fill line for 2012:

	
	
	
	
	
	Total Expected

	
	Pints
	Quarts
	½ gallons
	Gallons
	Seconds

	Wax stripper
	40,000
	50,000
	60,000
	47,000
	

	Soap
	48,000
	62,000
	79,000
	70,000
	

	Wax 
	44,000
	55,000
	68,000
	49,000
	

	Total
	132,000
	167,000
	207,000
	166,000
	

	Fill time (seconds)
	           3
	           5
	             9
	          17
	

	Total time
	396,000
	835,000
	1,863,000
	2,822,000
	5,916,000


b.
Normal volume of the bottling fill line for 2012:

	Number of seconds/minute
	60

	Number of minutes/hour
	60

	Number of hours/day
	7

	Number of days/week
	5

	Number of weeks/year
	50

	Normal volume (seconds/year)
	6,300,000


c.
Overhead absorption rate for the bottling fill line for 2012 based on expected volume:

	Budgeted costs:
	

	Maintenance
	$77,000

	Indirect labor
	182,000

	Depreciation
	127,000

	Allocated utilities
	29,000

	Indirect supplies
	27,000

	Total Fill Department budget
	$442,000

	
	

	Divided by expected volume
	5,916,000

	OH rate based on expected volume
	$0.0747


d.
Overhead absorption rate for the bottling fill line for 2012 based on normal volume:

	Total Fill Department budget
	$442,000

	Divided by normal volume
	6,300,000

	OH rate based on normal volume
	$   0.0702


e.
Over/under absorbed overhead amount for the bottling fill line for 2012 based on expected volume.

	Actual fill line costs:
	
	
	
	
	

	Maintenance
	$76,000
	
	
	
	

	Indirect labor
	179,000
	
	
	
	

	Depreciation
	127,000
	
	
	
	

	Allocated utilities
	28,000
	
	
	
	

	Inirect supplies
	25,000
	
	
	
	

	Total OH incurred
	$435,000
	
	
	
	

	Actual Volume (in seconds):
	
	
	
	
	

	Wax stripper
	118,000
	246,000
	542,000
	800,000
	

	Soap
	145,000
	305,000
	703,000
	1,180,000
	

	Wax 
	130,000
	270,000
	608,000
	840,000
	

	Total
	393,000
	821,000
	1,853,000
	2,820,000
	5,887,000

	
	
	
	
	
	

	Actual volume (in seconds)
	5,887,000
	
	
	
	

	× OH rate (expected volume)
	$0.0747
	
	
	
	

	Overhead absorbed (expected volume)
	$439,758.90
	
	
	
	

	Total OH incurred
	435,000.00
	
	
	
	

	Over absorbed OH
	$4,758.90
	
	
	
	


f.
Over/under absorbed overhead amount for the bottling fill line for 2012 based on normal volume.

	Actual volume (in seconds)
	5,887,000

	× OH rate (normal volume)
	$       0.0702

	Overhead absorbed (normal volume)
	$413,267.40

	Total OH incurred
	435,000.00

	Under absorbed OH
	$  21,732.60


g.
Expected volume results in a higher OH rate ($0.0747) than normal volume $0.0702).  Expected volume more closely represents actual volume produced in 2012.  Thus, there is a small balance (over absorbed) in the overhead account.  Normal volume is based on long-run average volume (6.3 million seconds), which is higher than was expected and produced (expected was 5.916 million seconds and actual was 5.887 million seconds).  Because the overhead rate using normal volume is based on a higher volume than was produced, not enough overhead was absorbed to products produced.  Thus, there was a balance left in the overhead account ($21,732.60 under absorbed). This problem illustrates that using normal volume to estimate overhead rates usually results in an over/under absorbed overhead balance whenever normal and expected volumes (which approximates actual) differ.

P 9-31:
Solution to Neweway Plastics (60 minutes)



[Process costing - weighted average and FIFO methods]

Exhibit I details the calculations using the weighted average method and Exhibit II the FIFO method.

	
Exhibit I
Neweway Plastics
May
(Weighted Average Cost Flow)



	Step 1:
	
	EQUIVALENT UNITS


	Physical Flow:
	Units
	Conversion
	Materials
	Total

	Work-in-process, begin. (50%)
	6,000
	
	
	

	Units started
	38,000
	
	
	

	Units to account for
	44,000
	
	
	

	Work-in-process, ending (70%)
	4,000
	
2,800
	
4,000
	

	Transferred out
	40,000
	
40,000
	
40,000
	

	Units accounted for
	44,000
	
	
	

	Step 2:
	
	
	
	

	Equivalent units of work done to date
	
	
42,800
	
44,000
	

	Costs per unit:
	
	
	
	

	Work-in-process, beginning
	
	
$892
	
$2,680
	

	Current costs added
	
	
  17,512
	
  19,760
	

	Total cost
	
	
$18,404
	
$22,440
	

	Cost per equivalent unit
	
	
$    0.43
	
$    0.51
	$0.94

	Step 3: Total costs to account for:
	
	
	
	

	Work-in-process, beginning
	$3,572
	
	
	

	Conversion costs
	17,512
	
	
	

	Materials
	  19,760
	
	
	

	Total costs
	$40,844
	
	
	

	Step 4:
	
	
	
	

	Work-in-process, ending
	$3,244
	$1,204
$0.43 × 2,800
	$2,040
$0.51 × 4,000
	

	Transferred out: 40,000 x $0.94
	  37,600
	
	
	

	Total costs

	$40,844
	
	
	


	
Exhibit II
Neweway Plastics
May
(FIFO Cost Flow)



	Step 1:
	
	EQUIVALENT UNITS


	Physical Flow:
	Units
	Conversion
	Materials
	Total

	Work-in-process, begin. (50%)
	6,000
	
	
	

	Units started
	38,000
	
	
	

	Units to account for
	44,000
	
	
	

	Work-in-process, ending (70%)
	4,000
	2,800
	4,000
	

	Transferred out
	40,000
	40,000
	40,000
	

	Units accounted for
	44,000
	
	
	

	Step 2:
	
	
	
	

	Less: Equivalent units in beginning WIP
	
	
(3,000)
	
(6,000)
	

	Equivalent units of work done in March
	
	
39,800
	
38,000
	

	Costs per unit:
	
	
	
	

	Total costs incurred in May
	
	$17,512
	$19,760
	

	Cost per equivalent unit
	
	$   0.44
	
$    0.52
	$0.96

	Step 3: Total costs to account for:
	
	
	
	

	Work-in-process, beginning
	$3,572
	
	
	

	Conversion costs
	17,512
	
	
	

	Materials
	19,760
	
	
	

	Total costs
	$40,844
	
	
	

	Step 4:
	
	
	
	

	Work-in-process, ending
	$3,312
	$1,232
$0.44 × 2,800
	$2,080
$0.52 × 4,000
	

	Transferred out: 
	
	
	
	

	WIP, beginning
	$3,572
	
	
	

	Cost to complete begin. WIP
	1,320
	50%× 6,000 × $.44
	
	

	
Started & completed: 40,000-6,000 = 34,000 × $0.96
	

32,640
	
	
	

	Total costs
	$40,844
	
	
	

	
	
	
	
	


P 9-32:
Solution to Targon Inc. (CMA adapted) (120 minutes)



[Comprehensive review problem on Job Order Costing]


This problem is a good overview of a job order cost system.
a.
(i)
Factory overhead


Overhead rate
=
 EQ \f(Budgeted overhead,Budgeted direct labor hours) 



=

[image: image4.wmf]$2,400,000

400,000





=
$6.00/direct labor hour


Actual factory overhead:



Through August 31, 2010
$2,260,000



September overhead costs:




Supplies
$20,000




Indirect labor
60,000




Supervision
24,000




Other
 87,000
     191,000

Actual overhead incurred


$2,451,000

Direct labor hours worked:



Through August 31, 2010

367,000



September 2010 direct labor:




Job
Hours



3005-5
6,000




3006-4
2,500




4001-3
18,000




4002-1
500




4003-5
  5,000
        32,000

Total direct labor hours for



2010 fiscal year

399,000


Factory overhead application rate

            × $6

Factory overhead applied


$2,394,000

Underapplied factory overhead


$     57,000
b.
Of the two jobs in process at the beginning of the month (3005-5, 3006-4) and the three jobs started during September (4001-3, 4002-1, 4003-5), all have been completed except job 4002-1.

Job No. 4002-1:


Direct materials
$  92,000


Direct labor (500 hours)
5,000


Factory overhead applied


     (500 × $6/hour)
     3,000

Total Work-In-Process,


September 30, 2010
$100,000
c.
Beginning finished goods



inventory of estate sprinklers
5,000 units


Produced during September 2010
48,000 units


Available for sale
53,000 units


Sold during September
16,000 units

September 30, 2010 inventory of



finished estate sprinklers
37,000 units

Using a FIFO basis of inventory valuation means that all 37,000 units would have been produced in September.  The September cost of production for estate sprinklers was as follows:


Beginning inventory of



work-in-process
$    700,000


Costs added in September:



Direct materials
$210,000



Direct labor (6,000 DLH)
62,000



Factory overhead applied



  (6,000 DLH × $6/hr.)
    36,000
    308,000

Total cost of the 48,000 units



transferred to finished



goods during September

$1,008,000


Cost per unit



($1,008,000 ÷ 48,000)

$       21.00

Estate sprinklers in finished



goods inventory:



(37,000 × $21/unit)

$  777,000

Chapter 10 P 10–3:
Solution to Varilux (20 minutes)



[Volume changes’ affect on variable and absorption costing]
Varilux

Income Statements (Absorption and Variable Costing)

Current Year (in 000's)


Absorption
Variable


Costing
Costing

Revenues (1,000 + 10,000) x $10
$110
$110

Less:  Cost of goods sold:


  Beginning inventory (1,000 units)
(5)
(2)


  This period (10,000)
  70*
   30

Gross margin
  35
   78
Less:  Fixed factory overhead

(40)

Selling and administrative costs
  (30)
   (30)

Net income
$   5
$   8

*  10,000 × $3 + $40,000


In this problem absorption costing produces a lower net income figure than variable costing.  The reason for this is that sales exceed current year production.  Under variable costing only this year's fixed costs are on the income statement.  Under absorption costing not only are this year's fixed costs on the income statement but also some of the prior year's fixed costs because beginning inventories under absorption costing contain some prior-year fixed costs.  The difference in net income is $3,000 and results from the fixed costs in the beginning inventory written off this period under absorption costing.  It is the 1,000 units in beginning inventory times the $3 of fixed cost per unit.

P 10–5:
Solution to Zipp Cards (20 minutes)



[Income effects of absorption costing when inventory levels increase]

a.
The table below calculates absorption costing net income for 2010 and 2011.

	
Zipp Cards
Net Income

2010-2011
(one unit = 48 cards)


	
	2010
	2011
	Change

	Revenue
	$250,000 
	$235,200 
	($14,800)

	Variable cost
	50,000 
	48,000
	(2,000)

	Fixed overhead
	160,000 
	102,400* 
	(57,600)

	Net income
	$40,000 
	$84,800 
	$44,800 

	
*  $160,000 × 




b.
Income rose by $44,800 between 2010 and 2011 as outlined below:

	
Zipp Cards
Reconciliation of Net Income

2010-2011
(one unit = 48 cards)


	
	2010
	2011
	Change

	Contribution margin
	$200,000 
	$187,200 
	($12,800)

	Fixed cost in inventory
	$0 
	$57,600 
	$57,600 

	
	
	
	$44,800 



Net income rose by $44,800 even though the contribution margin fell by $12,800.  Zipp added 27,000 units to inventory (75,000 - 48,000).  Each unit in inventory carries fixed costs per unit of $2.13333 ($160,000÷75,000).  This means that instead of writing off all the fixed costs, $57,600 (27,000 × $2.13333) is still on the balance sheet.

P 10-8:
Solution to Alliance Tooling (25 minutes)
[Variable costing with no fixed manufacturing costs]

a.
Absorption costing:

	Alliance Tooling

Absorption Costing Income Statement

	
	

	Revenues (100,000 @ $26.75)
	$2,675,000

	Cost of goods sold (100,000 @ $13.50)
	(1,350,000)

	Gross margin
	$1,325,000

	Sales commissions and shipping (100,000 @ $2.70)
	(270,000)

	Selling and administration
	(720,000)

	Operating income before taxes
	335,000

	Taxes (40%)
	(134,000)

	Net income
	$201,000

	
	


b.
Variable costing:

	Alliance Tooling

Variable Costing Income Statement

	
	

	Revenues
	$2,675,000

	Less:
Variable manufacturing costs
	(1,350,000)

	
Variable selling and distribution costs
	(270,000)

	
Contribution margin
	$1,055,000

	Less:
Fixed selling and administrative costs
	(720,000)

	   Operating income before taxes
	335,000

	   Taxes (40%)
	(134,000)

	   Net income
	$201,000


c.
There is no difference in net income in parts (a) and (b) because Alliance Tooling has no fixed manufacturing overhead.  Its unit manufacturing cost is its variable manufacturing cost of $2.70, which does not vary with units produced.

P 10–9:
Solution to Aspen View (25 minutes) 

[Variable costing excludes non-manufacturing variable costs]

a.
Ending inventory value using variable costing:


Variable costing product cost:


Direct labor
$3.50


Direct material
7.50


Variable manufacturing overhead
4.50

Total variable cost of product
$15.50


Units produced
5,300


Units sold
4,900

Ending inventory
400


× Unit manufacturing cost
$15.50

Ending inventory value
$6,200
b.
Income would have been higher had Aspen View used absorption costing.  Under absorption costing, some of the fixed manufacturing costs would have been allocated to the ending inventory rather than all of them being written off to cost of goods sold.

c.
Assuming constant variable cost per unit, income would have been lower.  With fewer units produced, less fixed costs would have been allocated to the ending inventory under absorption costing.  The preceding statement assumes variable cost per unit is constant.

d.
Assuming that they can sell the 400 pairs of sunglasses in inventory, the cost of overproducing is the additional warehousing costs plus 400 × $15.50 x 20% x fraction of the year the glasses are held until being sold.  This calculation assumes that all of the variable advertising, distribution, and selling expenses are incurred when the sunglasses are sold, not manufactured.

P 10–10:
Solution to CLIC Lighters (30 minutes)



[Absorption versus variable costing as production and sales vary]

a.
Calculation of overhead rate per machine minute:

	
	Products
	

	
	Basic
	Super
	Total

	Fixed overhead
	
	
	$103,000

	Number of units produced
	200,000
	160,000
	

	Machine minutes per lighter
	1.1
	1.2
	

	Total minutes hours
	220,000
	192,000
	÷ 412,000

	
	
	
	

	Fixed overhead rate/minute
	
	
	$0.25


b.
Absorption costing income statement:

	CLIC Lighters
Income Statement--Manufacturing

For the Year Ended December 31

	
	Products
	

	
	Basic
	Super
	Total

	Sales revenue
	$90,000
	$77,000
	$167,000

	Cost of goods sold
	
	
	

	     Variable cost
	18,000
	22,000
	$40,000

	     Fixed cost1
	49,500
	33,000
	82,500

	Income from manufacturing 
	$22,500
	$22,000
	$44,500


1 
For Basic lighters: 
180,000 units × 1.1 minutes/unit × $0.25 fixed overhead/unit


For Super lighters:
110,000 units × 1.2 minutes/unit × $0.25 fixed overhead/unit
c.
Reconciliation:



Difference in income from manufacturing:



Absorption costing
$44,500



Variable costing
24,000


Difference
$20,500
	
	Products
	

	
	Basic
	Super
	Total

	Ending inventory
	20,000
	50,000
	

	Machine hours per lighter
	1.1
	1.2
	

	Total machine hours
	22,000
	60,000
	82,000 

	
	
	
	

	Fixed overhead per minute
	
	
	$0.25

	Fixed overhead in inventory
	
	
	$20,500


d.
Absorption costing produces a higher income figure by $20,500 because some of the fixed overhead is in inventory and not on the income statement as under variable costing.   Because CLIC produced more lighters than they sold, some of the fixed overhead is allocated to units in inventory, whereas under variable costing all fixed overhead is written off to the income statement.

P 10–11:
Solution to Medford Mug Company (30 minutes)



[Incentives to overproduce under absorption costing]

a.
The operating profit for 2011 is given below:

Medford Mug Company
Income Statement

Year Ending 2011

(millions)


Sales (18 million @ $2)

$36.00


Less: Cost of Goods Sold



Variable cost (18 million @ $0.50)
(9.00)



Fixed cost ( EQ \f(18,45)  × $20 million)
(8.00)
(17.00)

Gross Margin

19.00


Less: Selling and administration

  (8.00)


Operating Profit

$11.00


President’s bonus (15%)

$  1.65
b.
The evaluation of the president’s performance in 2011 depends on whether you think the firm can sell all the inventory of mugs produced.  Notice that the ending inventory of mugs in 2011 is 27 (45-18) million mugs valued at:

Variable costs (27 million @ $0.50)
$13.5

Fixed costs (  EQ \f(27,45)  × $20 million)
 12.0
Ending inventory value
$25.5
The change in profits between 2010 and 2011 resulted from three factors: sales increased by three million mugs, production tripled, and marketing expenses doubled.  Increased sales caused profits to increase by $4.5 million ($1.50 contribution margin x three million).  By tripling production, $12 million of fixed manufacturing costs were inventoried.  This is the most significant change in operations that accounted for the spectacular “turnaround” in profits.  To see this more clearly, recast the 2011 income statement on a variable cost basis:

Medford Mug Company
Variable Costing Income Statement

Year Ending 2011

(millions)


Sales (18 million @ $2)

$36.0


Less: Cost of Goods Sold



Variable cost(18 million @ $0.50)
(9.0)



Fixed costs
(20.0)
(29.0)

Cost of Goods Sold

7.0


Less: Selling and administration

  (8.0)


Operating Profit

$(1.0)


President’s bonus (15%)

$ 0.0
If all the fixed costs are written off instead of inventoried on the balance sheet as is done by absorption costing, a loss of $1.0 million is incurred.

P 10–12:
Solution to Kothari Inc. (30 minutes)



[Variable costing incentives to outsource fixed costs]

a. The net income of the Telecom Division (before taxes using variable costing)

	Revenues:
	

	Internal sales (50,000 ×1.1×$43)
	$2,365,000 

	External sales (50,000 × $150)
	7,500,000 

	Total revenue
	$9,865,000 

	Less:
	

	Variable manufacturing cost
	$4,300,000 

	Fixed manufacturing overhead
	1,700,000 

	Variable period cost
	1,800,000 

	Fixed period cost
	1,900,000 

	Net income
	$  165,000 


b. Telecom’s net income from outsourcing:

	Revenues:
	

	Internal sales (50,000 × 1.1 × $51*)
	$  2,805,000 

	External sales (50,000 × $150)
	   7,500,000 

	Total revenue
	$10,305,000 

	Less:
	

	Outsourcing (100,000 × $9)
	$    900,000 

	Variable manufacturing cost (100,00 × ($43 - $1))
	4,200,000 

	Fixed manufacturing overhead
	1,000,000 

	Variable period cost
	1,800,000 

	Fixed period cost
	1,900,000 

	Net income
	$   505,000 


*$51 = $43 + $9 -$1

Telecom will outsource because their net income increases from $165,000 to $505,000.

c. Kothari’s net cash flows fall if the modulators are outsourced.

	Outsourcing costs ($9 × 100,000)
	$900,000 

	Savings:
	
	

	Variable cost ($1 × 100,000)
	-100,000

	Fixed manufacturing overhead
	-700,000

	Net loss from outsourcing
	$100,000 


Chapter 11

P 11–4:
Solution to Milan Pasta (20 minutes) 



[Absorption versus activity-based costing]
a.
Traditional absorption costing based on machine hours:

	
	Spaghetti
	Fettuccine
	Total

	Pounds produced
	
6,000
	
2,000
	

	Machine minutes per pound
	
0.2
	
0.4
	

	Machine minutes per day
	
1,200
	
800
	2,000

	Percent of time
	
60%
	
40%
	100%

	
	
	
	

	Inspection cost
	
$300
	
$200
	$500 

	Inspection cost/lb.
	
$0.05
	
$0.10
	

	
	
	
	



Fettuccine’s inspection cost per pound of $0.10 is twice as high as spaghetti’s of $0.05 because fettuccine takes twice as much machine time per pound as spaghetti (0.4 minutes per pound vs. 0.2 minutes).

b.
Activity-based costing using inspection time.

	
	Spaghetti
	Fettuccine
	Total

	Inspection hours
	
8
	
24
	32

	Percent inspection time
	
25%
	
75%
	100%

	
	
	
	

	Inspection cost
	
$125
	
$375
	$500 

	Pounds produced
	
6,000
	
2,000
	

	Inspection cost/lb.
	
$0.0208
	
$0.1875
	

	
	
	
	


Fettuccine’s per pound inspection cost is higher under ABC than absorption costing ($0.1875 vs. $0.10), whereas spaghetti’s inspection cost falls from $0.05 to $0.0208.

c.
When inspection costs are allocated based on actual inspection hours, fettuccine’s cost of inspection per pound, instead of being twice as large, is now nine times larger than spaghetti’s per-pound cost.  Even though inspectors spend three times more hours inspecting fettuccine (24 hours vs. 8 hours), only one-third the amount of fettuccine is produced (2,000 pounds vs. 6,000) pounds.



In this problem, inspection costs are being converted from an indirect cost to direct cost because the times of the inspectors are being metered.
P 11-5:  
Solution to Implementing ABC (20 minutes)


[Decision management vs. decision control of ABC]


The author of this quote, Robin Cooper, an early advocate of ABC, makes the following implicit points:


    i.
ABC will not replace traditional costing methods for financial accounting.


   ii.  
ABC will be a supplemental source of information in most firms.


  iii. 
Dual cost systems will be used.

The author fails to discuss which system (ABC or financial accounting) will be used for performance measurement.  Just giving the users control over the ABC system does not change their incentives if they are still evaluated and rewarded based on the traditional financial accounting system that remains under the control of accounting and finance.


This quotation correctly points out that in most firms, successful implementation of ABC requires the users to have the decision rights over system design, not the accounting department.  The likely (unstated) reason for this being that the users have better specialized knowledge of the underlying cost drivers than the accounting department.  However, the author fails to discuss two critical issues:

  i.  
Why will anyone pay attention to the ABC numbers if they are still evaluated and compensated based on the traditional financial accounting numbers?

  ii.  
How large are the costs of having two accounting systems reporting costs for the same products?  For example, how large are the reconciliation costs and influence costs if two systems are used?


The quote is typical of ABC proponents.  They assume that cost systems serve primarily a decision management function and they ignore the decision control role served by traditional systems under the control of accounting departments.

P 11-12:  
Solution to Houston Milling (40 minutes)
[ABC is not necessarily more accurate]

a.  
The table below calculates product costs using the more disaggregate data:

	Houston Milling

Revised Cost Allocations Based on Disaggregated Cost Pool Data


	
	Setup
	Machining
	

	
	Dept. 1
	Dept. 2
	Dept. 1
	Dept. 2
	Total

	Total Cost
	$3,000
	$2,000
	$8,000
	$2,000
	$15,000

	Allocation base
	Number of setups
	Number of setups
	Direct labor hours
	Direct labor hours
	

	
	
	
	
	
	

	Usage:
A11
	     7
	  3
	32
	34
	

	
D43
	   13
	  2
	18
	16
	

	
Total
	   20
	  5
	50
	50
	

	
	
	
	
	
	

	Allocation rate
	$150/setup
	$400/setup
	$160/dl hr.
	$40/dl hr.
	

	
	
	
	
	
	

	Allocations:
A11
	$1,050
	$1,200
	$5,120
	$1,360
	$8,730

	
D43
	1,950
	800
	2,880
	640
	6,270

	
Total
	$3,000
	$2,000
	$8,000
	$2,000
	$15,000


b.  
With the very limited knowledge provided in this case, one cannot discuss the pros and cons of the two different allocation bases.  We know nothing of how these costs are being used by Houston.  Are they being used for decision making and/or control, or for tax purposes?  Given that more cost drivers and cost pools are used, one is tempted to argue that the data in part (a) is a more accurate reflection of the “true” costs of A11 and D43 than the data in Table 1.  But what do we mean by “true” costs?  Is this the “true” historical cost of production?  For what purpose are these numbers being used?  Are there joint and/or common costs in the production process?  If so, then allocating these costs is not a meaningful exercise.  Besides, both A11 and D43 are sold to Pratt & Whitney who presumably wants to source both housings from a single supplier (Houston).  Why is more “accurate” cost data important to Houston?  If the cost of one product falls, the other product’s cost rises.  Houston is only interested in the total profit on the P&W contract.  Finally, as we will see in part (c), more complex allocations do not necessarily produce more accurate costs. 

c.  
The table below computes the costs of A11 and D43 using setup hours and machine hours as the allocation bases. 

	Houston Milling

Revised Cost Allocations Using
Setup Hours and Machine Hours in Dept. 1 and 2


	
	Dept. 1
	Dept. 2
	Total

	
	Setup
	Machining
	Setup
	Machining
	

	Total Cost
	$3,000
	$8,000
	$2,000
	$2,000
	

	Allocation base
	Setup hours
	Machine hours
	Setup hours
	Machine hours
	

	
	
	
	
	
	

	Usage:
A11
	15
	115
	6
	120
	

	
D43
	15
	85
	4
	80
	

	
Total
	30
	200
	10
	200
	

	
	
	
	
	
	

	Allocation rate
	$100 per setup hr.
	$40 per machine hr.
	$200 per setup hr.
	$10 per machine hr.
	

	
	
	
	
	
	

	Allocations:
A11
	$1,500
	$4,600
	$1,200
	$1,200
	$8,500

	
D43
	1,500
	3,400
	800
	800
	6,500

	
Total
	$3,000
	$8,000
	$2,000
	$2,000
	$15,000

	
	
	
	
	
	


d.  
One thing we learn from this exercise is that the simple, more aggregate allocation scheme in Table 1 provides reasonably accurate estimates of product costs.  Total allocated costs to each product vary little across the three methods.  For example, in Table 1 A11 has a product cost of $8,600 compared to the most accurate estimate in part (c) of $8,500, or an error of $100.  Using more disaggregated data in part (a) yields a product cost estimate of $8,730 or a difference of $230.  Therefore, more cost drivers do not necessarily guarantee more accurate product cost estimates.  What drives “accuracy” is whether or not the cost driver used captures the “true” cause-and-effect relation.  

P 11-13:
Solution to Sanchez Gadgets (40 minutes)



[Using ABC to identify unprofitable products]


This problem illustrates how considering just costs to identify unprofitable products can lead to unwise decisions because ABC incorporates only costs and not benefits of having multiple products.  Moreover, ABC typically ignores the common costs associated with a direct sales force.

a. Based on management’s analysis of the marketing group, it seems reasonable to assign the marketing costs to the SKUs using number of SKUs, in this case ¼.  Also, the inventory handling costs vary with SKUs.  Dropping a SKU saves the inventory holding cost.  If the direct sales force costs are assigned based on sales revenue, then the following table computes the profitability of each SKU.

	
	SKU 1
	SKU 2
	SKU 3
	SKU 4
	Total

	Wholesale price (to retailer)
	$51.00
	$13.00
	$85.00
	$7.00
	

	Cost (including all freight)
	$29.00
	$8.00
	$49.00
	$5.00
	

	Sales volume
	12,000
	25,000
	8,000
	30,000
	

	
	
	
	
	
	

	ABC analysis:
	
	
	
	
	

	Revenue
	$612,000 
	$325,000 
	$680,000 
	$210,000 
	$1,827,000 

	Cost of goods sold (including freight)
	(348,000)
	(200,000)
	(392,000)
	(150,000)
	(1,090,000)

	Inventory holding cost*
	(69,600)
	(40,000)
	(78,400)
	(30,000)
	(218,000)

	Marketing costs (1/4th per SKU)
	(33,750)
	(33,750)
	(33,750)
	(33,750)
	(135,000)

	Direct selling cost (% of revenue)
	(117,241)
	(62,261)
	(130,268)
	(40,230)
	(350,000)

	Net income
	$43,409 
	$(11,011)
	$45,582 
	$(43,980)
	$34,000 


* 20% of Cost of goods sold

The problem with the above analysis is that it assumes that if SKU2 is dropped, $62,261 of direct selling costs would be eliminated, and if SKU4 is dropped, $40,230 of direct selling costs would be eliminated.  However, the dollars spent on the direct sales force is unlikely to change by these amounts if these SKUs were deleted.  The existing sales people will be selling fewer products.  Given that they have fewer SKUs to sell, they may exert more effort selling the remaining SKUs and the sales of the remaining SKUs might increase, but by how much is difficult to estimate.



An alternative SKU profitability analysis is to focus on the direct costs and allocated marketing department costs, and to ignore the direct selling costs:

	
	SKU 1
	SKU 2
	SKU 3
	SKU 4
	Total

	Revenue
	$612,000 
	$325,000 
	$680,000 
	$210,000 
	$1,827,000 

	Cost of goods sold (including freight)
	(348,000)
	(200,000)
	(392,000)
	(150,000)
	(1,090,000)

	Inventory holding cost
	(69,600)
	(40,000)
	(78,400)
	(30,000)
	(218,000)

	Marketing costs (1/4th per SKU)
	(33,750)
	(33,750)
	(33,750)
	(33,750)
	(135,000)

	Contribution before direct selling costs
	$160,650 
	$51,250 
	$175,850 
	($3,750)
	$384,000 

	Direct selling costs
	
	
	
	
	(350,000)

	Net income
	
	
	
	
	$34,000 


The first table assumes that direct selling costs vary with revenues.  The second table assumes they are entirely fixed and will not vary with revenues.  In the second table, we see that only SKU4 is unprofitable. If SKU4 is dropped, all of its revenues are lost, but Sanchez saves SKU4’s cost of goods sold, inventory holding costs, and ¼ of the marketing costs.  The second table treats the direct selling costs as a JOINT COST.  Like other joint costs, all of the direct selling costs of $350,000 must be incurred to generate sales of SKUs.

b.
Based on the analysis in the second table in part (a), Sanchez should consider dropping SKU4.  However, before this decision is made, management should consider the issues discussed in part (c), below.

c.
The critical assumptions in the profitability methodology in the second table in part (a) is that there are no demand interdependencies among the four SKUs.  That is, the analysis assumes that dropping a particular SKU does not affect the number of units sold of other SKUs.  For example, the product line might contain a very popular, low-margin product.  Retailers always buy this product and once they have incurred the fixed costs of making the purchase from Sanchez, they are more likely to buy other Sanchez products that can be included in the same shipment.  Another critical assumption, discussed above, is that the sales force is a common or joint cost.  Dropping a product does not cause the sales force size to drop or that they exert more effort on the remaining products and sell more.  If the later is the case, then the analysis becomes more complicated. Suppose a SKU is dropped that has a contribution margin of 3 percent of its sales.  This product comprises 10 percent of the total sales volume.  Assume the remaining products have an average contribution margin of 5 percent and the sales force shifts its effort to the remaining products.  If the firm has total sales of $2 million, then dropping the SKU with a 3 percent margin increases net cash flow by $6,000 ($2 million × 10% × (5%-3%)).  In other words, the opportunity cost of selling the 3% percent margin SKU is the forgone sales of the 5 percent margin products. Dropping the 3 percent margin SKU results in still selling $2 million of products, but now (on average) 5 percent margin products are being sold.  Notice, in this case, the cost assigned to each SKU is not the allocated cost of the sales force, but the opportunity cost of what net cash flow the sales force could generate without the product. 


Neither table presented above captures the opportunity cost of the sales force shifting their selling effort to higher margin items when lower margin items are dropped.

P 11-14:
Solution to Wedig Diagnostics (45 minutes)


[ABC and taxes]

a.  
Unit manufacturing cost of the U.S. and EU models using total direct labor to allocate the $39 million of manufacturing overhead.

	
	U.S. Model
	EU Model
	Total

	Direct labor per unit
	$560
	$500
	

	Number of units sold
	15,000
	16,800
	

	Total direct labor
	$8,400,000
	$8,400,000
	$16,800,000

	% of direct labor
	50%
	50%
	100%

	Allocated overhead
	$19,500,000
	$19,500,000
	$39,000,000

	Overhead per unit
	$1,300.00
	$1,160.71
	

	Direct labor per unit
	560.00
	500.00
	

	Direct material per unit
	235.00
	260.00
	

	Manufacturing cost per unit
	$2,095.00
	$1,920.71
	


b.  
Unit manufacturing cost of the U.S. and EU models using the ABC analysis to allocate the $39 million of manufacturing overhead.

	
	U.S. Model
	EU Model
	Total

	# of batches
	45
	55
	100

	Percent of batches
	45%
	55%
	

	Allocated batch-related cost
	$5,400,000
	$6,600,000
	$12,000,000

	Batch cost per unit
	$     360.00
	$     392.86
	

	
	
	
	

	# of parts per model
	40
	80
	120

	% of parts
	33.33%
	66.67%
	

	Allocate parts-related costs
	$3,000,000
	$6,000,000
	$9,000,000

	Parts-related costs per unit
	$     200.00
	$     357.14
	

	
	
	
	

	% of direct labor
	50%
	50%
	

	Allocated labor-related costs
	$9,000,000
	$9,000,000
	$18,000,000

	Labor-related costs per unit
	$     600.00
	$     535.71
	

	
	
	
	

	Direct labor per unit
	$560.00
	$500.00
	

	Direct material per unit
	235.00
	260.00
	

	Batch cost per unit
	360.00
	392.86
	

	Parts-related costs per unit
	200.00
	357.14
	

	Labor-related costs per unit
	600.00
	535.71
	

	Manufacturing cost per unit
	$1,955.00
	$2,045.71
	


c.  
Income statements (including income tax expense) for Wedig and its European. subsidiary using the unit manufacturing cost calculated in part (a) (overhead is allocated using direct labor).

	
	U.S. Model
	EU Model
	Total

	Quantity
	15,000
	16,800
	

	Price
	$2,500.00
	$2,200.00
	

	Manufacturing cost per unit
	$2,095.00
	$1,920.71
	

	
	
	
	

	Revenues
	$37,500,000
	$36,960,000
	$74,460,000 

	Cost of goods sold
	(31,425,000)
	(32,268,000)
	(63,693,000)

	Net income before taxes
	$6,075,000 
	$4,692,000 
	$10,767,000 

	Income taxes
	(1,822,500)
	(703,800)
	(2,526,300)

	Net income after taxes
	$4,252,500
	$3,988,200 
	$8,240,700 


d.  
Income statements (including income tax expense) for Wedig and its European subsidiary using the unit manufacturing cost calculated in part (b) (overhead is allocated using the ABC analysis).

	
	U.S. Model
	EU Model
	Total

	Quantity
	15,000
	16,800
	

	Price
	$2,500.00
	$2,200.00
	

	Manufacturing cost per unit
	$1,955.00
	$2,045.71
	

	
	
	
	

	Revenues
	$37,500,000 
	$36,960,000 
	$74,460,000 

	Cost of goods sold
	(29,325,000)
	(34,368,000)
	(63,693,000)

	Net income before taxes
	$8,175,000 
	$2,592,000 
	$10,767,000 

	Income taxes
	(2,452,500)
	(388,800)
	(2,841,300)

	Net income after taxes
	$5,722,500 
	$2,203,200 
	$7,925,700 


e.  
The major advantage of using direct labor instead of ABC to allocate the $39 million of overhead is the lower total tax liability of the entire firm.  Direct labor allocation results in a total tax liability of $2,526,300 compared to a tax liability of $2,841,300, or $315,000 difference.  The usual assumed advantages of ABC, namely that it is better for decision making, are unlikely to offset the tax disadvantage of ABC in the case of Wedig.  Trying to maintain two sets of books (ABC for internal use and direct labor for taxes) places Wedig at some risk if the U.S. tax authorities challenge Wedig to show that their costing methodology for taxes (direct labor) has a legitimate business purpose.
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