2–3

1.
Direct materials used = $50,800 + $150,000 – $21,500 = $179,300

2.
Direct materials

$
179,300


Direct labor


200,000


Overhead

 
324,700

Total manufacturing cost

$
704,000


Add: Beginning WIP


58,500


Less: Ending WIP

   
(23,500)


Cost of goods manufactured

$
739,000

Unit cost of goods manufactured = $739,000/100,000 = $7.39

3.
Direct labor = $7.39 – $1.70 – $3.24 = $2.45


Prime cost = $1.70 + $2.45 = $4.15


Conversion cost = $2.45 + $3.24 = $5.69

2–4

1.
Beginning inventory + Purchases – Ending inventory = DM used


$21,000 + $352,000 – Ending inventory = $300,000


Ending inventory = $73,000

2.
Units in beginning finished goods inventory = $4,680/$5.85 = 800


Beginning inventory

800


Inventory  produced

12,000

Inventory available

12,800


Less: ending inventory
(X)

Inventory sold


8,900


800 + 12,000 – X = 8,900


X = 3,900

3.
Cost of goods manufactured = $50,000 +$93,000 – $18,750 = $124,250

4.
32    = DL + OH     

(1)


19.5 = DM + DL

(2)


39.5 = DM + DL + OH 

(3)


(3) – (2): 39.5 – 19.5 = (DM + DL + OH) – (DM + DL); OH = 39.5 – 19.5 = 20


Replace OH in (1): 32 = DL + 20; DL = 32 – 20 = 12


Replace DL in (2): 19.5 = DM + 12; DM = 7.5


Alternatively,


(3) – (1): 39.5 – 32 = (DM + DL + OH) – (DL + OH); DM = 7.5

5.
Total manufacturing costs added + BWIP – EWIP = COGM


$156,900 + $60,000 – EWIP = $125,000


EWIP = $91,900


Prime cost + Overhead = Total manufacturing costs added


$90,000 + Overhead = $156,900


Overhead = $66,900
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1.
Beckman Company


Statement of Cost of Goods Manufactured


For the Month of November

Direct materials:


Beginning inventory

$ 
48,500


Add: Purchases

  
70,000

Materials available

$
118,500


Less: Ending inventory

  
(15,900)

Direct materials used in production



$ 
102,600

Direct labor




22,000

Manufacturing overhead



 
216,850
Total manufacturing costs added



$
341,450

Add: Beginning work in process




10,000

Less: Ending work in process

 

  
(6,050)

Cost of goods manufactured



$
345,400
2.
Beckman Company


Statement of Cost of Goods Sold


For the Month of November

Cost of goods manufactured

$
345,400

Add: Beginning finished goods inventory

   
10,075
Cost of goods available for sale

$
355,475

Less: Ending finished goods inventory

 
(8,475)
Cost of goods sold

$
347,000
2–6

1.
Units in ending finished goods = 6,000 + 270,000 – 274,000




    = 2,000


Costs of finished goods ending inventory = 2,000 × $5.10* = $10,200

*Since the unit cost of beginning finished goods and the unit cost of current production both equal $5.10, the unit cost of ending finished goods must also equal $5.10.  The equality of the unit cost also avoids the problem of cost flow assumptions (e.g., FIFO, LIFO).

2.
Photo-Dive, Inc.


Statement of Cost of Goods Sold


For the Year Ended December 31

Cost of goods manufactured ($5.10 × 270,000)

$
1,377,000

Add: Beginning finished goods inventory

  
30,600
Goods available for sale

$
1,407,600

Less: Ending finished goods inventory

  
(10,200)
Cost of goods sold

$
1,397,400
3.
Photo-Dive, Inc.


Income Statement: Absorption Costing


For the Year Ended December 31

Sales (274,000 × $8)



$
2,192,000

Cost of goods sold

   


1,397,400
Gross margin



$  
794,600

Less operating expenses:


Research and development 

$
70,000


Commissions (274,000 × $0.25)


68,500


Advertising copayments


36,000


Administrative expenses

 
83,000
   
(257,500)
Operating Income



$   
537,100
2–7

1.
Thomson Company


Statement of Cost of Goods Manufactured


For the Year Ended December 31

Direct materials:


Beginning inventory

$ 
47,000


Add:
Purchases


160,400


         
Freight-in on materials
  

1,000

Materials available

$208,400


Less: Ending inventory
  

(17,000)

Direct materials used



$
191,400

Direct labor




371,500

Manufacturing overhead:


Material handling

$ 
26,750


Supplies


37,800


Utilities


46,000


Supervision and indirect labor
  

190,000

Total overhead costs

  


300,550
Total manufacturing costs added



$
863,450

Add: Beginning work in process




201,000

Less: Ending work in process

 


(98,000)

Cost of goods manufactured



$
966,450
2.
Thomson Company


Statement of Cost of Goods Sold


For the Year Ended December 31

Cost of goods manufactured

$
966,450

Add: Beginning finished goods inventory

  
28,000
Cost of goods available for sale

$
994,450

Less: Ending finished goods inventory

  
(45,200)
Cost of goods sold

$
949,250
2–8

1.
Beginning inventory, materials

$ 
850


+
Purchases


9,750


–
Ending inventory, materials
  

(950)


Materials used in production

$
9,650
2.
Prime cost = $9,650 + $18,570 = $28,220

3.
Conversion cost = $18,570 + $15,000 = $33,570

4.
Direct materials

$
9,650


Direct labor


18,570


Overhead

 
15,000

Cost of services

$
43,220
5.
Compufix


Income Statement


For the Month Ended August 31

Sales revenues

$
60,400

Cost of services sold

 
43,220
Gross margin

$
17,180

Operating expenses:


Advertising


(5,000)


Administrative costs


(3,000)

Operating Income

$
9,180
2–9

1.
Thomas is interested in the manufacturing costs of glaxane. In particular, the costs of direct materials, direct labor, and overhead will be calculated to budget for glaxane production.

2.
Theo will be concerned with all costs along the value chain. Clearly, the      after-sale costs will be an important factor in pricing since the potential for fatal side effects will lead to both lawsuits and the withdrawal of glaxane from the market. However, Theo must also be concerned with the costs of research, development, and production since pharmaceutical companies attempt to link all of these costs to a drug to justify their pricing strategies.

3.
Tamara will be primarily concerned with the overall research and development costs and the eventual revenue from the successful drugs. Any individual potential drug can turn out to have no value as long as some drug projects are successful and can justify the total efforts.

2–10

1.
Given the description provided, we can conclude that Bose uses a           functional-based cost management system. First, evidence exists that product costs are only determined by production costs. Apparently, the financial accounting system is driving the type of product cost information being produced. Second, only direct labor hours, a unit-based driver, are used to assign overhead costs. Since many overhead costs are likely to be caused by non-unit-based drivers, this also suggests a strong reliance on allocation for cost assignment. Third, the company attempts to control costs by encouraging departmental managers to meet budgeted levels of expenditures. The focus is on departmental performance rather than system-wide performance. Further, departmental performance is measured only by financial instruments. 

2.
Product costing accuracy can be improved by placing more emphasis on tracing and less on allocation. Enough information is provided to reveal that the two products make quite different demands on certain activities. Setup, receiving, and purchasing resources are clearly consumed differently by the two products. Furthermore, it is doubtful that direct labor hours would have anything to do with the two products’ patterns of resource consumption for these three activities. Thus, using activity drivers that better reflect the differential resource consumption would improve the cost assignments. Bose would need to assign costs to the activities using direct tracing and resource drivers and then assign the cost of the activities to the two products using activity drivers. Bose also should consider the possibility of computing different—more managerially relevant—product costs such as value-chain costs and operational costs.

3.  
Bose would need to change its control focus from managing costs to managing activities. This also would entail a shift in emphasis from departmental performance maximization to system-wide performance maximization. To bring about this change, Bose will need to provide detailed information concerning activities. Since activities cause costs, managing activities is a more logical approach to controlling costs.
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1.
Direct materials used = $52,700 + $270,000 – $42,700 = $280,000

2.
Direct materials

$
280,000


Direct labor


304,000


Overhead

 
506,000

Total manufacturing cost

$
1,090,000


Add: Beginning WIP


25,000


Less: Ending WIP

  
(50,000)


Cost of goods manufactured

$
1,065,000

Unit cost of goods manufactured = $1,065,000/25,000 = $42.60

3.
Overhead per unit = $42.60 – $11.00 – $12.00 = $19.60


Prime cost = $11 + $12 = $23


Conversion cost = $12.00 + $19.60 = $31.60

2–12

1.    Cost of goods manufactured 

$
1,065,000


Add: Beginning finished goods inventory
  

75,000


Less: Ending finished goods inventory
  

(140,000)

Cost of goods sold

$
1,000,000
2.
Huebert Company


Income Statement

For the Year Ended December 31

Sales

$
1,940,000

Cost of goods sold


1,000,000
Gross margin

$  
940,000

Less: Selling and administrative expense

 
(288,300)
Operating Income

$ 
651,700
  PROBLEMS

2–13

1.
The decision was made assuming that the fixed cost pool would remain unchanged. What management failed to realize was that additional demands on activities would be made by the new product line. Their failure to recognize this was due to the fact that they did not understand that costs can be driven by factors that are unrelated to the number of units produced. For example, materials handling costs are apparently driven by the number of moves, inspection costs by the number of batches, purchasing costs by the number of orders, and accounting costs by the number of transactions. Demand for these activities increased and so supply of the activities had to be increased; each activity evidently did not have enough idle capacity to handle the increased demands.

2.
An activity-based cost management system provides information about both unit-based and non-unit-based drivers and is concerned with tracing these costs to the individual product lines. Using this system, the need for additional resources would have been revealed, leading to a better decision. Whether or not the company should adopt the activity-based system depends on the costs of making bad decisions versus the cost of implementing the more accurate system. Based on the reference to competition and the experience with the new product lines, an ABC system may very well be appropriate. One difference between an ABC and a functional-based cost system has already been mentioned, i.e., the use of additional drivers in an ABC system. The ABC system emphasizes tracing and usually produces greater product costing accuracy. Broader and more flexible product cost definitions are also available in this system. An ABC system also focuses on managing activities and stresses system-wide performance maximization (as opposed to the traditional approaches of managing costs and maximizing individual unit performance). Finally, it should also be mentioned that an ABC system uses both financial and nonfinancial operational measures of performance.
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Functional-based control system:


Actions

Justification



a
Performance, organizational subunit; managing costs


b
Rewards manager for subunit performance


d
Emphasizes performance of organizational subunit


g
Emphasis on controlling costs


j
Reward based on controlling costs (subunit performance)


l
Emphasis on controlling costs


o
Emphasis on subunit performance; controlling costs

Activity-based control system:


Actions

Justification



c
Activity-based cost used as input for activity control


e
Emphasis on activity analysis


f
Emphasis on managing activities (activity analysis)


h
Managing activities


i
Driver analysis


k
Driver analysis; activity management


m
Nonfinancial measure of performance


n
Driver analysis, activity performance
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1.
Jordan Company


Statement of Costs of Goods Manufactured

For the Year Ended December 31

Direct materials:


Beginning inventory

$
380,000


Add: Purchases

 
1,675,000

Materials available

$
2,055,000


Less: Ending inventory

  
(327,000)

Direct materials used



$
1,728,000

Direct labor




2,000,000

Manufacturing overhead:


Insurance on factory

$
200,000


Indirect labor


790,000


Depreciation, factory building


1,100,000


Depreciation, factory equipment


630,000


Property taxes on factory


65,000


Utilities, factory

   
150,000
  
2,935,000
Total manufacturing costs added



$
6,663,000

Add: Beginning work in process




450,000

Less: Ending work in process



  
 (750,000)

Cost of goods manufactured



$
6,363,000
2.
Unit cost = $6,363,000/150,000 = $42.42

3.
Jordan Company


Income Statement: Absorption Costing


For the Year Ended December 31

Sales (141,000* × $50)



$
7,050,000

Cost of goods sold:


Cost of goods manufactured

$
6,363,000


Add: Beginning finished goods inventory

  
107,500


Goods available for sale

$
6,470,500


Less: Ending finished goods inventory
  

489,000

5,981,500

Gross margin



$
1,068,500

Less: 


Research and development

$
120,000


Salary, sales supervisor

 
85,000


Commissions, salespersons


370,000


Administrative expenses
  

390,000

965,000
Income before taxes



$
103,500
*2,500 + 150,000 – 11,500 = 141,000 units sold.
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1.
Direct materials



$
75,000


Direct labor


15,000a

Manufacturing overhead


 345,000a

Total manufacturing costs added

$
435,000


Add: Beginning work in process


20,000b

Less: Ending work in process

  
(40,000)b

Cost of goods manufactured

$
415,000

aConversion cost = 4 × Prime cost

$360,000 = 4(Direct materials + Direct labor)

$360,000 = 4($75,000 + Direct labor)

Direct labor = $15,000

Conversion cost = Overhead + Direct labor

$360,000 = Overhead + $15,000

Overhead = $360,000 – $15,000

Overhead = $345,000

bEnding WIP = 2 × Beginning WIP

$435,000 + Beg. WIP – (2 × Beg. WIP) = $415,000

Beginning WIP = $20,000; Ending WIP = 2 × $20,000 = $40,000

2.    
Cost of goods manufactured



$
415,000


Add: Beginning finished goods
  

16,500

Cost of goods available for sale

$
431,500


Less: Ending finished goods
  

(58,000)*


Cost of goods sold

$
373,500**
*Ending finished goods = $431,500 – $373,500 = $58,000

**COGS = 0.90 × $415,000 = $373,500
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1.
Young, Coopers, and Touche


Statement of Cost of Services Sold

For the Year Ended June 30


Direct materials:



Beginning inventory ………………………………………

$
20,000



Add: Purchases ……………………………………..


40,000



Less: Ending inventory …………………………………..


(14,000)*


Direct materials used

$ 
46,000*


Direct labor


800,000


Overhead
 

100,000

Total service costs added

$
946,000


Add: Beginning work in process


78,000


Less: Ending work in process
 

(134,000)


Cost of services sold

$
890,000
*Because all other data for the statement are given, you can work backward from the cost of services sold to get the direct materials used.

2.
The dominant cost is direct labor (for the 10 professionals). Although labor is the major cost of providing many services, it is not always the case. For example, the dominant cost for some medical services may be overhead (e.g., CAT scans). In some services, the dominant cost may be materials (e.g., funeral services).

3.
Young, Coopers, and Touche


Income Statement

For the Year Ended June 30

Sales (2,000 × $650)



$
1,300,000

Cost of services sold



  
 890,000
Gross margin



$  
410,000

Less operating expenses:


Selling expenses

$
53,000


Administrative expenses

 
69,000
   
122,000
Operating Income



$  
288,000
2–17
Concluded

4.
Services have three attributes that are not possessed by tangible products: (1) intangibility, (2) perishability, and (3) inseparability. Intangibility means that the buyers of services cannot see, feel, hear, or taste a service before it is bought. Perishability means that services cannot be stored. Therefore, there will never be any finished goods inventories, making the cost of services produced equal to the cost of services sold. Inseparability means that providers and buyers of services must be in direct contact for an exchange to take place.


The average cost of preparing one tax return last year was $445 ($890,000/2,000 returns). However, it will be difficult for YCT to use this figure in budgeting. Some of its accountants are no doubt more experienced than others, capable of completing a return in less time and with less research. The returns themselves differ in complexity. In addition, the seemingly continual changes in the tax law may affect certain of their clients more than others, making those clients’ returns more difficult to prepare. 

  EXERCISES

3–1


Activity

Cost Behavior

Driver

a.
Machining
Variable
Machine hours

b.
Assembling
Variable
Units produced

c.
Selling goods
Fixed
Units sold

d.
Selling goods
Variable
Units sold

e.
Moving goods
Variable
Number of moves

f.
Storing goods
Fixed
Square feet

g.
Moving materials
Fixed
Number of moves

h.
X-raying patients
Variable
Number of x-rays

i.
Transporting clients
Mixed
Miles driven

j.
Repairing teeth
Variable
Number of fillings

k.
Setting up equipment
Mixed
Number of setups

l.
Filing claims
Variable
Number of claims

m.
Maintaining equipment
Mixed
Maintenance hours

n.
Selling products
Variable
Number of circulars

o.
Purchasing goods
Mixed
Number of orders

  3–2

1.
Driver for overhead activity: Number of speakers

2.
Total overhead cost = $350,000 + $2.20(70,000) = $504,000

3.
Total fixed overhead cost = $350,000

4.
Total variable overhead cost = $2.20(70,000) = $154,000

5.
Unit cost = $504,000/70,000 = $7.20 per unit

6.
Unit fixed cost = $350,000/70,000 = $5.00 per unit

7.
Unit variable cost = $2.20 per unit

8.
a. and b.
50,000 Units
100,000 Units

Unit costa
$9.20
$5.70


Unit fixed costb
7.00
3.50


Unit variable costc
2.20
2.20


a [$350,000 + $2.20(50,000)]/50,000; [$350,000 + $2.20(100,000)]/100,000.


b$350,000/50,000; $350,000/100,000.


c Given in cost formula.

3–2
Concluded


The unit cost increases in the first case and decreases in the second. This is because fixed costs are spread over fewer units in the first case and over more units in the second. The unit variable cost stays constant.

  3–3

1.
a.
Graph of equipment depreciation:
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b.
Graph of supervisors’ wages:
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Concluded

c.
Graph of materials and power cost:
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2.
Equipment depreciation: Fixed 


Supervisors’ wages: Fixed (Although if the step were small enough, the cost might be classified as variable—notice the cost follows a linear pattern; 5,000 feet of tubing is a relatively wide step.) The normal operating range of the company falls entirely into the last step.


Raw materials and power: Variable

  3–4

1.
Committed resources: Lab facility, equipment, and salaries of technicians


Flexible resources: Chemicals, photo paper, envelopes, and supplies

2.
Depreciation on lab facility = $330,000/20 = $16,500


Depreciation on equipment = $592,500/5 = $118,500


Total salaries for technicians = 5 × $15,000 = $75,000

       Total processing rate = ($16,500 + $118,500 + $75,000 + $400,000)/100,000



= $6.10 per roll


Variable activity rate = $400,000/100,000 = $4.00 per roll


Fixed activity rate = ($16,500 + $118,500 + $75,000)/100,000 

                                     
= $210,000/100,000

                                     
= $2.10 per roll

3.

Activity availability

= Activity usage + Unused activity


Film capacity available

= Film capacity used + Unused film capacity




100,000 rolls
= 96,000 rolls + 4,000 rolls

3–4
Concluded

4.

Cost of activity supplied
= Cost of activity used + Cost of unused activity



Cost of activity supplied
= Cost of 96,000 rolls + Cost of 4,000 rolls



[$210,000 + ($4 × 96,000)]
= ($6.10 × 96,000) + ($2.10 × 4,000)



$594,000
= $585,600 + $8,400


Note: The analysis is restricted to resources acquired in advance of usage. Only this type of resource will ever have any unused capacity. (In this case, the capacity to process 100,000 rolls of film was acquired—facilities, people, and equipment—but only 96,000 rolls were actually processed.)

3–5

1.
a.
Graph of direct labor cost:
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b.
Graph of cost of supervision:
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2.
Direct labor cost is a step-variable cost because of the small width of the step. The steps are small enough that we might be willing to view the resource as one acquired as needed and, thus, treated simply as a variable cost.


Supervision is a step-fixed cost because of the large width of the step. This is a resource acquired in advance of usage, and since the step width is large, supervision would be treated as a fixed cost (discretionary—acquired in lumpy amounts).

3.
Currently, direct labor cost is $90,000 (in the 1,001 to 1,500 range). If production increases by 400 units next year, the company will need to hire one additional direct laborer (the production range will be between 1,501 and 2,000), increasing direct labor cost by $30,000. This increase in activity will require the hiring of one new machinist. Supervision costs will increase by $45,000, as a new supervisor will need to be hired.

3–6

1.


Yes, there appears to be a linear relationship.

2.
Low:
700, $2,628


High:
3,100, $6,564


V
= (Y2 – Y1)/(X2 – X1)



= ($6,564 – $2,628)/(3,100 – 700)



= $3,936/2,400



= $1.64 per visit


F
= $6,564 – $1.64(3,100)



= $1,480


OR


F
= $2,628 – $1.64(700)



= $1,480


Y
= $1,480 + $1.64X
3.
Y
= $1,480 + $1.64(1,900)



= $1,480 + $3,116



= $4,596

3–7

1.
Regression output from spreadsheet program:

	SUMMARY OUTPUT
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.979646
	
	
	

	R Square
	0.959706
	
	
	

	Adjusted R Square
	0.95395
	
	
	

	Standard Error
	261.865
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	

	 
	   df
	SS
	MS
	F

	Regression
	1
	11432890
	11432890
	166.7251

	Residual
	7
	480013
	68573.29
	

	Total
	8
	11912903
	 
	 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1198.964
	250.5827
	4.784704
	0.002001

	X Variable 1
	1.738619
	0.134649
	12.91221
	3.88E-06


Y = $1,199 + $1.74X
2.
Y 
= $1,199 + $1.74 (1,900)


= $1,199 + $3,306


= $4,505

3.
R2 is about 0.96. This says that about 96% of the variability in the tanning services cost is explained by the number of visits. The t statistic for the number of appointments is 4.784704, and the t statistic for the intercept term is 12.91221. Both of these are statistically significant at better than the 0.001 level, meaning that the number of visit is a significant variable in explaining tanning costs, and that some omitted variables (a fixed cost captured by the intercept) are also important in explaining tanning costs.

3–8

1.
Y
= $9,320 + $5.14X1 + $2.06X2 + $1.30X3

where
Y
= Total cost of order filling



X1
= Number of orders



X2
= Number of complex orders



X3
= Number of gift-wrapped items

2.
Y
= $9,320 + $5.14(300) + $2.06(65)+ $1.30(100)



= $11,126

3.
The t value for a 99% confidence interval and degrees of freedom of 20 is 2.845 (see Exhibit 3-10).


(Note that degrees of freedom is 20 = 24 observations – 4 parameters)


Yf
±
tpSe

$11,126
±
2.845($150)


$11,126
±
427 (rounded to nearest whole number)


$10,699 
Y
 $11,553

4.  In this equation, the independent variables explain 92% of the variability in   order filling costs. Overall, the equation appears to be very sound. The confidence interval is narrow at a high level of confidence and the coefficient of  determination is high. 

Helena can compare the cost of gift wrapping (an extra $1.30 per item) to the price charged of $2.50. If it would help Kidstuff to compete against other similar companies, the price of gift wrapping could be reduced. 
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1.
f,
kilowatt-hours


2.
a,
sales revenues


3.
k,
number of parts


4.
b,
number of pairs


5.
g,
number of credit hours


6.
c,
number of credit hours


7.
e,
number of nails


8.
d,
number of orders


9.
h,
number of gowns


10.
i,
number of customers


11.
l,
age of equipment

  PROBLEMS
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1.
Scattergraph


2.
If points 1 and 9 are chosen:


Point 1:
1,000, $18,600


Point 9:
1,700, $26,000


V
= (Y2 – Y1)/(X2 – X1)



= ($26,000 – $18,600)/(1,700 – 1,000)



= $10.57 per order (rounded)


F 
= Y2 – VX2


= $26,000 – $10.57(1,700)



= $8,031


Y = $8,031 + $10.57X
3.
High:
1,700, $26,000


Low:
700, $14,000


V
= (Y2 – Y1)/(X2 – X1)



= ($26,000 – $14,000)/(1,700 – 700)



= $12 per order


F
= Y2 – VX2


= $26,000 – $12(1,700)



= $5,600


Y = $5,600 + $12X
4.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.922995
	
	
	

	R Square
	0.851921
	
	
	

	Adjusted R Square
	0.833411
	
	
	

	Standard Error
	2078.731
	
	
	

	Observations
	10
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	198880017.3
	2E+08
	46.0251

	Residual
	8
	34568982.68
	4321123
	

	Total
	9
	233449000
	 
	 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	3617.965
	2760.934621
	1.31041
	0.22643

	X Variable 1
	14.671
	2.162530893
	6.78418
	0.00014

	
	
	
	
	



Purchase orders explain about 85 percent of the variability in receiving cost, providing evidence that Adrienne’s choice of a cost driver is a good one.


Y = $3,618 + $14.67X    (rounded)

5.
Se = $2,079 (rounded)


Yf
= $3,618 + $14.67 (1,200)



= $21,222


Thus, the 95% confidence interval is computed as follows:


$21,222
±
2.306($2,079)


$16,428 
Yf
 $26,016
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1.  
Scattergraph 



Yes, the relationship between machine hours and power cost appears to be linear. However, the observation for quarter 1 may be an outlier.

2.
High:
(30,000, $42,500)


Low:
(18,000, $31,400)


V
= (Y2 – Y1)/(X2 – X1)



= ($42,500 – $31,400)/(30,000 – 18,000)



= $0.925


F
= Y2 – VX2


= $42,500 – ($0.925)(30,000)



= $14,750


Y = $14,750 + $0.925X
3.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.89688746
	
	
	

	R Square
	0.80440712
	
	
	

	Adjusted R Square
	0.77180830
	
	
	

	Standard Error
	2598.991985
	
	
	

	Observations
	8
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	166680194
	1.7E+08
	24.676

	Residual
	6
	40528556.03
	6754759
	

	Total
	7
	207208750
	 
	 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	7442.88793
	5744.757622
	1.2956
	0.24272

	X Variable 1
	1.19870689
	0.241310348
	4.96749
	0.00253



Y = $7,443 + $1.20X  (rounded)


R2 is 0.80 so machine hours explains about 80% of the variation in power costs. Although 80% is fairly high, clearly, some other variable(s) could explain the remaining 20%, and these other variables should be identified and considered before accepting the results of this regression.

3–11 Concluded

4.
Regression output from spreadsheet, leaving out the first quarter observation (20,000, $26,000), which appears to be an outlier:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.98817240
	
	
	

	R Square
	0.97648470
	
	
	

	Adjusted R Square
	0.97178164
	
	
	

	Standard Error
	691.2822495
	
	
	

	Observations
	7
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	99219215.69
	9.9E+07
	207.628

	Residual
	5
	2389355.742
	477871
	

	Total
	6
	101608571.4
	 
	 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	13315.12605
	1663.380231
	8.00486
	0.00049

	X Variable 1
	0.98627451
	0.068447142
	14.4093
	2.9E-05



Y = $13,315 + $0.99X  (rounded)

R2 has risen dramatically, from 0.80 to 0.976. The outlier appears to have had a large effect on the results. Of course, management of Corbin Company cannot just drop the outlier. First, they should analyze the reasons for the first-quarter results to determine whether or not they will recur in the future. If they will not, then it is safe to delete the quarter 1 observation. This is a case in which, paradoxically, the high-low method may give better results than the original regression.
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1.
Regression output from spreadsheet, application hours as X variable:

	Regression Statistics (partial)
	
	
	

	R Square
	0.931469
	
	
	

	Standard Error
	285.6803
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	

	
	df
	SS
	MS
	F

	Regression
	1
	7765004
	7765004
	95.14395498

	Residual
	7
	571292.5
	81613.21
	

	Total
	8
	8336296
	
	

	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2498.644
	680.6304
	3.671073
	0.007952951

	X Variable 1
	2.506915
	0.257009
	9.754176
	2.5203E-05



Budgeted setup cost at 2,800 application hours:


Y
= $2,499 + $2.51(2,800)



= $9,527

2.
Regression output from spreadsheet, number of applications as X variable:

	Regression Statistics (partial)
	
	
	

	R Square
	0.013273
	
	
	

	Standard Error
	1084.017
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	

	
	df
	SS
	MS
	F

	Regression
	1
	110647.8
	110647.8
	0.094160902

	Residual
	7
	8225648
	1175093
	

	Total
	8
	8336296
	
	

	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	8742.904
	1132.739
	7.718376
	0.000114503

	X Variable 1
	6.050735
	19.71845
	0.306856
	0.767879538



Budgeted setup costs for 90 applications:


Y
= $8,743 + 6.05(90)



= $9,288

3–12
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3.
The regression equation based on application hours is better because the coefficient of determination is much higher. Application hours explain about 94% of the variation in application cost, while number of applications explains only 1.3% of the variation in application costs.

4.
Regression output from spreadsheet, applications hours as X1 variable, number of applications as X2 variable:

	Regression Statistics (partial)
	
	
	

	R Square
	0.998212
	
	
	

	Standard Error
	49.83698
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	

	
	df
	SS
	MS
	F

	Regression
	2
	8321394
	4160697
	1675.18476

	Residual
	6
	14902.34
	2483.724
	

	Total
	8
	8336296
	
	

	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1493.265
	136.42
	10.94608
	3.45153E-05

	X Variable 1
	2.605579
	0.045317
	57.49626
	1.85951E-09

	X Variable 2
	13.7142
	0.916289
	14.96711
	5.60187E-06



Notice that the explanatory power of both variables is extremely high.


The budgeted application cost using the multiple driver equation is:


Y
= $1,493 + $2.61(2,800) + $13.71(90)



= $10,035

5.
Se = $50 (rounded)


Thus, the 99% confidence interval is computed as follows:


$10,035
±
3.707($50)



       $9,850  Yf  $10,220
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1.
Equation 2: St = $1,000,000 + $0.00001Gt

Equation 4: St = $600,000 + $10Nt–1 + $0.000002Gt + $0.000003Gt–1
2.
To forecast 2010 sales based on 2009 sales, Equation 1 must be used:


St = $500,000 + $1.10St–1

S2010
= $500,000 + $1.10($1,500,000)



= $2,150,000

3.
Equation 2 requires a forecast of gross domestic product. Equation 3 uses the actual gross domestic product for the past year and, therefore, is observable.

4.
Advantages: Using the highest R2, the lowest standard error, and the equation involves three variables. A more accurate forecast should be the outcome.


Disadvantages: More complexity in computing the formula.
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1.

Cumulative
Cumulative
Cumulative
Individual Unit


Number 
Average Time
Total Time:
Time for nth


of Units 
per Unit in Hours
Labor Hours
Unit: Labor Hours


(1)


(2)


(3) = (1) × (2)


(4)



1
1,000
1,000
1,000


2
   800 
(0.8 × 1,000)
1,600
   600


4
   640 
(0.8 × 800)
2,560
   454


8
   512 
(0.8 × 640)
4,096
   355


16
   409.6
6,553.6
280.6


32
   327.7
10,486.4
223.4

2. 

                                  

1 unit


2 units


4 units


8 units
   
16 units


32 units


Direct materials
$
10,500
$ 
21,000
$
42,000
$
84,000
$
168,000
$
336,000

Conversion cost

70,000

112,000

179,200

286,720

458,787

734,076
Total variable cost
$
80,500
$
133,000
$
221,200
$
370,720
$
626,787
$
1,070,076

( Units                       (
1
( 
2
( 
4
(  
8
( 
16
(  
32
Unit variable cost     $
80,500
$
66,500
$
55,300
$
46,340
$
39,174
$
33,440
  Exercises

4–1

1.
Predetermined overhead rate = $728,000/26,000 = $28 per direct labor hour

2.
Applied overhead = ($28 ( 25,100) = $702,800

3.
Actual overhead
$
726,000


Applied overhead

702,800



Underapplied overhead
$
23,200

4.
Prime cost
$
3,500,000


Applied overhead

702,800



Total cost
$4,202,800


Divided by units
÷
500,000



Unit cost
$
8.4056
  4–2

1.
Bill predetermined overhead rate
= $304,000/16,000 = $19 per machine hour


Ted predetermined overhead rate
= $220,000/$400,000
= 0.55, or 55% of materials cost

2.
Bill:




Actual overhead
$
305,000




Applied overhead ($19 ( 15,990)

303,810



Underapplied overhead
$
1,190

Ted:




Actual overhead
$
216,000




Applied overhead (0.55 ( $395,000)

217,250



Overapplied overhead
$
1,250
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1.
$2,800,000/250,000 = $11.20 per machine hour

2.
$
2,856,000
Applied overhead ($11.20 ( 255,000)




2,820,000
Actual overhead


$
36,000
Overapplied overhead

4–3
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3.
Overhead Control

36,000




Cost of Goods Sold


36,000

4.
Work-in-Process Inventory
$
192,000
(19.2%: $192,000/$1,000,000)


Finished Goods Inventory
208,000
(20.8%: $208,000/$1,000,000)


Cost of Goods Sold

600,000
(60.0%: $600,000/$1,000,000)




$
1,000,000

Overhead Control

36,000




Work-in-Process Inventory


6,912
(19.2% ( $36,000)




Finished Goods Inventory


7,488
(20.8% ( $36,000)




Cost of Goods Sold


21,600
(60.0% ( $36,000)
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1.
$75,000/15,000 = $5 per machine hour

2.
Department A: $60,000/10,000 = $6 per machine hour


Department B: $15,000/5,000 = $3 per machine hour

3.


Product 12X75


Product 32Y15




Plantwide:


70 ( $5
=
$
350
70 ( $5
=
$
350


Departmental:


20 ( $6
=
$
120
50 ( $6
=
$
300


50 ( $3
=

150
20 ( $3
=

60




$
270


$
360

If departmental machine hours better explain overhead consumption, then the departmental rates would provide more accuracy. Department A appears to be more overhead intensive, and it seems reasonable to argue that jobs spending more time in department A ought to receive more overhead.
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1.
Yes. Direct materials and direct labor are directly traceable to each product; their cost assignment should be accurate.

2.
Note: Overhead rate = $60,000/$48,000 = $1.25 per direct labor dollar (or 125% of direct labor dollars)


Standard: (1.25 ( $12,000)/3,000 = $5.00 per purse


Handcrafted: (1.25 ( $36,000)/3,000 = $15.00 per purse


More machine and setup costs are assigned to the handcrafted purses than the standard purses. This is clearly a distortion since the automated production of standard purses uses the setup and machine resources much more than handcrafted purses.

3.
Setup rate
= $18,000/600 hours





= $30 per setup hour


Machine rate
= $42,000/20,000





= $2.10 per machine hour






Standard
Handcrafted

Setup rate:




$30 ( 400

$
12,000




$30 ( 200


$
6,000


Machine rate:




$2.10 ( 18,000

37,800




$2.10 ( 2,000




4,200

Total


$
49,800
$
10,200


Units


÷
3,000
÷
3,000



Unit overhead cost

$
16.60
$
3.40

Setup hours were chosen because the time per setup differs significantly        between standard and handcrafted purses. Transaction drivers measure the number of times an activity is performed, while duration drivers measure the time required. Duration drivers typically provide greater accuracy whenever the time required per transaction is not the same for all products. This cost assignment appears more reasonable, given the relative demands each product places on setup and machine resources. Direct labor dollars fail to capture the relative consumption of resources by the two products. Once a firm moves to a multiproduct setting, using only one activity driver to assign costs will likely produce product cost distortions. Products tend to make different demands on overhead activities, and this should be reflected in overhead cost assignments. Usually, this means the use of both unit and nonunit activity drivers.
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1.
Overhead rate = $520,000/4,000 = $130 per direct labor hour




                                     

Model A
      

Model B


Direct materials

$
150,000
$
200,000


Direct labor

120,000
120,000


Overhead*


390,000

130,000


Total cost

$
660,000
$
450,000


Units

÷
8,000
÷
4,000

Unit cost

$
82.50
$
112.50


*Overhead assigned = $130 ( 3,000 hours; $130 ( 1,000 hours.

2.
Activity rates:


Setups: $120,000/300 = $400 per setup


Ordering: $90,000/9,000 = $10 per order


Machining: $210,000/21,000 = $10 per machine hour


Receiving: $100,000/5,000 = $20 per receiving hour






Model A


Model B


Direct materials

$
150,000
$
200,000


Direct labor

120,000
120,000


Overhead:




Setups


80,000

40,000
($400 ( 200; $400 ( 100)




Ordering

30,000
60,000
($10 ( 3,000; $10 ( 6,000)




Machining

120,000
90,000
($10 ( 12,000; $10 ( 9,000)




Receiving


30,000

70,000
($20 ( 1,500; $20 ( 3,500)


Total costs

$
530,000
$
580,000


Units

÷
8,000
÷
4,000



Unit cost

$
66.25
$
145.00
3.
In a firm with product diversity and significant nonunit overhead costs, multiple rates using unit and nonunit drivers produce better cost assignments because the demands of the products for overhead activities are more fully considered. Specifically, there are three nonunit activities, causing $320,000 out of the $520,000 of overhead costs. These nonunit costs should be assigned using nonunit cost drivers. Thus, the ABC approach with multiple drivers is more accurate.
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Activity Dictionary: Credit Card Department

	Activity
Name
	Activity
Description
	Activity
Type
	Cost
Object(s)
	Activity
Driver

	Supervising employees
	Scheduling,
coordinating,
and performance evaluation
	Secondary
	Activities within
department
	Total labor time for each activity

	Processing transactions
	Sorting, keying, and verifying
	Primary
	Credit cards
	Number of transactions

	Issuing
statements
	Reviewing, printing, stuffing, and mailing
	Primary
	Credit cards
	Number of statements

	Answering questions
	Answering,
logging,
reviewing data-base, callbacks
	Primary
	Credit cards
	Number of calls

	Providing ATM           services
	Accessing
accounts,
withdrawing funds
	Primary
	Credit cards, checking and savings
accounts
	Number of teller
transactions
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1.
Labor cost is assigned to the activities using direct tracing and a resource driver (percentage of time):


Supervising employees
$64,600
(direct tracing)


Processing transactions
$84,000
(0.40 ( $210,000)


Issuing statements
$63,000
(0.30 ( $210,000)


Answering questions
$63,000
(0.30 ( $210,000)


Computer, desk, and printer resources are divided evenly among the labor types and then assigned to activities using direct tracing and a resource driver (percentage of computer time):


Supervising employees*
$4,900
(direct tracing)


Processing transactions
$24,010
(0.70 ( $34,300)


Issuing statements
$6,860
(0.20 ( $34,300)


Answering questions
$3,430
(0.10 ( $34,300)


Note: One-eighth of the cost is assigned by even division to the supervisor [($32,000 + $7,200)/8 = $4,900]. The residual ($39,200 – $4,900 = $34,300) is assigned to the clerical group and then traced to the activities in proportion to hours of computer usage.


Telephone cost is assigned to two activities:


Supervising employees**
$500
(direct tracing)


Answering questions
$3,500
(direct tracing)


ATM cost is computed using transactions as the resource driver:


Providing ATM services
$250,000
(0.20 ( $1,250,000)


Thus, adding the costs assigned, we obtain the following activity costs:


Supervising employees
$70,000
($64,600 + $4,900 + $500)


Processing transactions
$108,010
($84,000 + $24,010)


Issuing statements
$69,860
($63,000 + $6,860)


Answering questions
$69,930
($63,000 + $3,430 + $3,500)


Providing ATM services
$250,000


*($32,000 + $7,200)/8 = $4,900 ( 100%)


**($4,000/8) = $500 per telephone ( 100%
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2.
The cost of supervision is assigned to the following primary activities (using relative labor content of each activity):


Processing transactions
$108,010 + (0.40 ( $70,000)
= 
$136,010


Issuing statements
$69,860 + (0.30 ( $70,000)
=
 $90,860


Answering questions
$69,930 + (0.30 ( $70,000)
=
$90,930


Note: No supervision cost is assigned to providing ATMs because no supervising time is spent on this activity.
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1.
Unbundling means that general ledger costs are assigned to activities. Knowing the cost of activities is the first step in assigning costs to products (or other cost objects). Costs are first traced to activities and then to products.

2.
The general ledger system collects costs by accounts. It reports what is spent. An ABC database collects costs by activities and reveals how resources are spent.

3.


Activity


Cost


Creating BOMs
$
63,000a

Studying capabilities
61,500b

Improving processes
220,500c

Training employees
106,000d

Designing tools
179,000e

a(0.20 ( $300,000) + (0.10 ( $30,000).

b(0.20 ( $300,000) + (0.05 ( $30,000).

c(0.40 ( $100,000) + (0.60 ( $100,000) + $50,000 + (0.20 ( $300,000) + (0.35 ( $30,000).

d(0.40 ( $100,000) + (0.20 ( $300,000) + (0.20 ( $30,000).

e(0.60 ( $100,000) + $50,000 + (0.20 ( $300,000) + (0.30 ( $30,000).

The resource drivers are percent of machine usage, percent of effort, and percent of supply usage.

4.
First, assign the cost of the activity, studying capabilities, to the other four activities. A possible driver is engineering time (assign costs in proportion to the engineering time spent on each of the four activities). A more detailed approach would be to identify the study time that is specifically related to each of the four activities and use that as the driver.
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Second, assign the costs of the primary activities to jobs. Creating BOMs can be assigned using number of BOMs (transaction) or time required to develop BOMs (duration). Designing tools can be assigned to jobs using number of tools developed (transaction) or development time (duration).


Third, assign the cost of the other secondary activities to manufacturing activities that consume them (i.e., to the manufacturing activities of cutting, drilling, etc.). Training employees can be assigned using number of training sessions (transaction) or hours of training (duration). Improving processes can be assigned using number of improvements (transaction) or hours of effort (duration). Once these costs are assigned to the manufacturing activities, then the costs of the manufacturing activities are assigned to jobs based on hours of manufacturing activity.
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1.  
Activity rates:

Setting up equipment
= $252,000/300 = $840 per setup

Ordering materials    
= $36,000/1,800 = $20 per order

Machining 
= $252,000/21,000 = $12 per machine hour

Receiving 
= $60,000/2,500 = $24 per receiving hour

Overhead cost assignment:



Model A      
Model B
Setting up equipment: 

$840 ( 200

$
168,000

$840 ( 100

$
84,000     

Ordering materials:

$20 ( 600

12,000

$20 ( 1,200

24,000

Machining:

$12 ( 12,000

144,000
$12 ( 9,000

108,000

Receiving:

$24 ( 750

18,000     

$24 ( 1,750

      
      
  42,000         

Total OH assigned

$
342,000
$
258,000                     

2.    New cost pools:

Setting up equipment: $252,000 + [($252,000/$504,000) ( $96,000] = $300,000

Machining: $252,000 + [($252,000/$504,000) ( $96,000] = $300,000

New activity rates:

Setting up equipment: $300,000/300 = $1,000 per setup

Machining: $300,000/21,000 = $14.29 per hour

                                                                   

Model A


Model B

Setting up equipment: 

$1,000 ( 200

$
200,000

$1,000 ( 100

$
100,000     

Machining:

$14.29 ( 12,000


171,480

$14.29 ( 9,000

 


128,610         

Total OH assigned

$
371,480
$
228,610                     
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3.   Percentage error:

                Model A: ($371,480 – $342,000)/$342,000 = 0.086 (8.6%)

                Model B: ($228,610 – $258,000)/$258,000 = –0.114 (11.4%)

The error is not bad and is certainly not in the range that is often seen when comparing a plantwide rate assignment with the ABC costs. For example, if Model A is expected to use 30% of the direct labor hours, then it would receive a plantwide assignment of $180,000, producing an error of more than 47%—an error almost six times greater than the approximately relevant assignment. In this type of situation, it may be better to go with two drivers to gain acceptance and get reasonably close to the more accurate ABC cost. It also avoids the data collection costs of the bigger system.   
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1.

Answering inquiries: (0.24 ( 100,000)/6,000 = $4 per inquiry



Processing sales: (0.36 ( 100,000)/2,000 = $18 per sale

     
Handling claims: (0.40 ( 100,000)/1,600 = $25 per claim

2. 
Practical capacity: 

0.80 ( 25 reps ( 22 days ( 8 hours ( 60 minutes 

= 211,200 minutes

Cost per minute of supplying capacity

= $100,000/211,200 

= $0.48 per minute (rounded to nearest cent)

3. 
Answering inquiries: 0. 47 ( 7 = $3.29 per inquiry


Processing sales: 0.47 ( 30 = $14.1 per sale
Handling claims: 0. 47 ( 42 = $19.74 per claim

4. 
6,000 ( 3.29 + 2,000 ( 14.1 + 1,600 ( 19.74 = $79,524

This amount is approximately 79.5 percent of the $100,000 personnel costs that would be incurred during the month. This calculation reveals a weakness of traditional ABC where surveyed employees respond as if their practical capacity were always fully utilized. The above calculation of resource costs per time unit would force the management to incorporate estimates of the practical capacities of its resources that are used productively, thus allowing the cost drivers to provide more accurate signals about the cost and the underlying efficiency of its processes.

Problems

4–12 

1.   Rate = $960,000/480,000 = $2 per direct labor hour

      Product A: $2 ( (300,000 + 60,000) = $720,000

      Product B: $2 ( (92,000 + 24,000) = $232,000

2.   Department 1 = $240,000/400,000 = $0.60 per direct labor hour

      Department 2 = $720,000/120,000 = $6.00 per machine hour


Product A:  ($0.60 ( 300,000) + ($6.00 ( 20,000) = $300,000


Product B:  ($0.60 ( 92,000) + ($6.00 ( 100,000) = $655,200   

3.
Total applied overhead =
$
955,200 
(from Requirement 2: $300,000 + $655,200)




Total actual overhead =

1,020,000 
($250,000 + $770,000)



Difference
$
64,800
underapplied

4.    Cost of Goods Sold

 64,800

              Overhead Control
……             

64,800

If the variance is material, we would need to know the balances of applied overhead in the Work-in-Process Account, the Finished Goods Account, and the Cost of Goods Sold Account.
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1.
Plantwide rate
= $3,000,000/100,000 





= $30 per direct labor hour





Standard

Deluxe


Prime costs

$
150.00
$
350.00


Overhead:




$30 ( 50,000 hours/20,000 units

75.00




$30 ( 50,000 hours/10,000 units




150.00

Unit cost

$
225.00
$
500.00
2.
Maintenance (Rate 1)

$
400,000





Maintenance hours

÷
20,000




Activity rate

$
20

Engineering support (Rate 2)
    
$
600,000





Engineering hours

÷
30,000




Activity rate

$
20
  
Materials handling (Rate 3)

$
800,000





Number of moves

÷
40,000




Activity rate

$
20
  
Setups (Rate 4)

$
500,000





Number of setups

÷
400




Activity rate

$
1,250
  
Purchasing (Rate 5)

$
300,000





Number of orders

÷
1,500





Activity rate

$
200
  
Receiving (Rate 6)

$
200,000





Number of orders

÷
5,000




Activity rate

$
40
  
Paying suppliers (Rate 7)

$
200,000





Number of invoices

÷
5,000




Activity rate

$
40
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Unit cost:






Standard


Deluxe


Prime costs

$
3,000,000
$
3,500,000


Overhead:




Rate 1:





$20 ( 4,000


80,000





$20 ( 16,000




320,000




Rate 2:





$20 ( 9,000


180,000





$20 ( 21,000




420,000




Rate 3:





$20 ( 10,000


200,000





$20 ( 30,000




600,000




Rate 4:





$1,250 ( 40


50,000





$1,250 ( 360




450,000

            Rate 5:





$200 ( 500


100,000





$200 ( 1,000




200,000

             Rate 6:





$40 ( 2,000


80,000





$40 ( 3,000




120,000

             Rate 7:





$40 ( 2,500


100,000





$40 ( 2,500




100,000



Total

$
3,790,000
$
5,710,000




Units produced

÷
20,000
÷
10,000




Unit cost (ABC)

$
189.50
$
571.00



Unit cost (FBC)

$
225.00
$
500.00

The ABC costs are more accurate (better tracing—closer representation of actual resource consumption). This shows that the standard model was overcosted and the deluxe model undercosted when the plantwide overhead rate was used.

4–14

1.
Plantwide rate = $660,000/440,000 = $1.50 per direct labor hour


Overhead cost per unit:




Scientific: $1.50 ( 40,000/30,000 = $2.00




Business: $1.50 ( 400,000/300,000 = $2.00

2.
Departmental rates:




Department 1: $340,000/170,000 = $2.00 per machine hour




Department 2: $320,000/365,000 = $0.88* per direct labor hour


Overhead cost per unit:




Scientific: [($2.00 ( 10,000) + ($0.88 ( 10,000)]/30,000 = $0.96




Business: [($2.00 ( 160,000) + ($0.88 ( 355,000)]/300,000 = $2.11*


Departmental rates:




Department 1: $340,000/75,000 = $4.53* per direct labor hour




Department 2: $320,000/50,000 = $6.40 per machine hour


Overhead cost per unit:




Scientific: [($4.53 ( 30,000) + ($6.40 ( 10,000)]/30,000 = $6.66*




Business: [($4.53 ( 45,000) + ($6.40 ( 40,000)]/300,000 = $1.53*


*Rounded to the nearest cent.
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3.
Calculation of activity rates:

Rate 1 (setups)
=
$180,000/100 = $1,800 per setup

Rate 2 (inspections)
=
$140,000/2,000 = $70 per inspection hour

Rate 3 (power) 
=
$160,000/220,000 = $0.73 per machine hour

Rate 4 (maintenance)
=
$180,000/4,500 = $40 per maintenance hour


Overhead assignment:




Scientific

Business



Setups:





$1,800 ( 40

$ 
72,000





$1,800 ( 60



$
108,000




Inspections:





$70 ( 800
 

56,000





$70 ( 1,200




84,000




Power:





$0.73 ( 20,000
 

14,600





$0.73 ( 200,000




146,000




Maintenance:





$40 ( 900


36,000





$40 ( 3,600




144,000



Total overhead

$
178,600
$
482,000


Units produced

÷
30,000
÷
300,000




Overhead per unit

$
5.95*
$
1.61*


*Rounded to the nearest cent.

4.
Using activity-based costs as the standard, the first set of departmental rates decreased the accuracy of the overhead cost assignment (over the plantwide rate) for both products. The opposite is true for the second set of departmental rates. Thus, in one case, it is possible to conclude that departmental rate assignments are better than the plantwide rate assignment.

4–15

1.
Daily rate = $6,600,000/15,000 = $440 per day


This is the amount charged to each patient regardless of severity. This approach is comparable to the unit-based cost assignment found in traditional manufacturing environments.

2.
Activity rates:


Rate 1: Lodging and feeding: $2,200,000/15,000 = $146.67* per patient day


Rate 2: Monitoring: $1,400,000/20,000 monitoring hours = $70 per hour


Rate 3: Nursing care: $3,000,000/150,000 = $20 per hour of nursing care


*Rounded.

3.
Daily rates by patient type:


High severity:




Rate 1: $146.67 ( 5,000

$
733,350




Rate 2: $70 ( 10,000


700,000




Rate 3: $20 ( 90,000


1,800,000




Total

$
3,233,350




Patient days

÷
5,000




Daily rate

$
646.67

Medium severity:




Rate 1: $146.67 ( 7,500

$
1,100,025




Rate 2: $70 ( 8,000


560,000




Rate 3: $20 ( 50,000


1,000,000




Total

$
2,660,025




Patient days

÷
7,500





Daily rate

$
354.67

Low severity:




Rate 1: $146.67 ( 2,500

$
366,675




Rate 2: $70 ( 2,000


140,000




Rate 3: $20 ( 10,000


200,000




Total

$
706,675




Patient days

÷
2,500




Daily rate

$
282.67
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4.
First, we would need to determine if treatment defines more than one product, just as patient severity defined different products for daily care. There probably is a similar classification for bypass surgery—defined by things such as patient age, number of bypasses, and complications. Once we have categorized patients in this way, then we would need to identify the activities associated with the treatment, “bypass surgery,” the costs of these activities, and the activity drivers. Probably the easiest way is to view treatment as a separate product group from daily care and assign costs appropriately and then add the treatment cost to the daily care cost to obtain a total product cost.

5.
The results for this problem clearly indicate that ABC can be useful for service industries. Service organizations have multiple products and product   diversity is certainly possible. Furthermore, many service industries are facing increasing competition just like the manufacturing sector, and accurate cost information is needed (e.g., consider hospitals and airlines and the problems they are having).
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1.
Activity rates:


Providing ATM service: $100,000/200,000 = $0.50 per transaction


Computer processing: $1,000,000/2,500,000 = $0.40 per transaction


Issuing statements: $800,000/500,000 = $1.60 per statement


Customer inquiries: $360,000/600,000 = $0.60 per minute
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2.
Product costing:



 Checking
 
Personal


Accounts


Loans

Gold VISA

Providing ATM service:




$0.50 ( 180,000

$
90,000




$0.50 ( 20,000



$
10,000


Computer processing:




$0.40 ( 2,000,000

800,000




$0.40 ( 200,000


$
80,000




$0.40 ( 300,000



120,000


Issuing statements:




$1.60 ( 350,000

560,000




$1.60 ( 50,000


80,000




$1.60 ( 100,000



160,000


Customer inquiries:




$0.60 ( 350,000

210,000




$0.60 ( 90,000


54,000




$0.60 ( 160,000






96,000

Total cost

$
1,660,000
$
214,000
$
386,000


Units of product

÷
30,000
÷
5,000
÷
10,000



Unit cost

$
55.33*
$
42.80
$
38.60

*Rounded.

3.
The revenues received are the interest earned plus the service charges (4% ( average balance + $60 per year, where appropriate). The expenses are the 
interest paid plus the activity charges computed in Requirement 2 [2% ( 
average balance (where appropriate) plus $55.33]. The profitability of each category is computed below for the average balance of each category:






Account Categories



Average balance

$
400
$
750
$
2,000
$
5,000

Revenues

$
76.00
$
90.00
$
80.00
$
200.00


Expenses


55.33

70.33

95.33

155.33



Profit per account

$
20.67
$
19.67
$(15.33)
$
44.67

Break-even point:
Revenue
=
Cost





0.04X
=
0.02X + $55.33





X
=
$55.33/0.02






=
$2,767*


*Rounded.
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Accounts with a balance between $1,000 and $2,767 are not profitable. Since the increase in dollar volume came from this category, the decision to modify the product apparently reduced the bank’s profitability. The bank should consider restoring the service charge for accounts over $1,000. The effect may be to drive off some customers—customers that are unprofitable—who are in the $2,000 category. Unfortunately, it could also drive off customers in the $5,000 category. Furthermore, the effect on other products has not been analyzed. It may be that many of these customers are also buying other banking products because they have their checking accounts in this bank. Perhaps a gradual restoration of the charge for the higher balances would be the best solution.
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1.
Overhead rate = $6,990,000/272,500 = $25.65* per direct labor hour


Overhead assignment:


Part 127: $25.65 ( 250,000/500,000 = $12.83* per unit


Part 234: $25.65 ( 22,500/100,000 = $5.77* per unit


*Rounded to the nearest cent.


Unit gross margin:






Part 127
Part 234


Selling price

$31.86
$24.00


Cost


21.36a

12.03b



Gross margin

$10.50
$11.97


aPrime costs + Overhead = ($8.53 + $12.83) = $21.36.


bPrime costs + Overhead = ($6.26 + $5.77) = $12.03.
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2.


Activities


Cost Driver


Activity Rate


Setup
Runs
$240,000/300 = $800/run


Machine
Machine hours
$1,750,000/185,000 = $9.46*/MHr


Receiving
Receiving orders
$2,100,000/1,400 = $1,500/order


Engineering
Engineering hours
$2,000,000/10,000 = $200/eng. hr.


Material handling
Material moves
$900,000/900 = $1,000/move


Overhead assignment:






Part 127


Part 234



Setup costs:




$800 ( 100

$
80,000




$800 ( 200


$
160,000


Machine costs:




$9.46 ( 125,000

1,182,500




$9.46 ( 60,000


567,600


Receiving costs:




$1,500 ( 400

600,000




$1,500 ( 1,000


1,500,000


Engineering costs:




$200 ( 5,000

1,000,000




$200 ( 5,000


1,000,000


Materials handling costs:




$1,000 ( 500

500,000




$1,000 ( 400




400,000

Total overhead costs

$
3,362,500
$
3,627,600


Units produced

÷
500,000
÷
100,000



Overhead per unit

$
6.72*
$
36.28*


Prime cost per unit


8.53

6.26



Unit cost

$
15.25
$
42.54

Selling price

$
31.86
$
24.00


Cost



15.25

42.54



Gross margin (loss)

$
16.61
$
(18.54)


*Rounded.
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3.
No. The cost of making Part 127 is $15.25, much less than the amount indicated by functional-based costing. The company can compete with foreign producers by lowering its price on the high-volume product. The $20 price offered by foreign competitors is not out of line; thus, the concern about selling below cost is unfounded.

4.
Part 234 is apparently quite expensive to make; thus, no competitor is willing to sell it for $24, a price well below its cost of production. This explains why Autotech has no competition. It also explains why customers would be willing to pay $30, a price that is probably still way below quotes from other manufacturers.

5.
The price of Part 127 should be lowered so that the product is competitive and the price of Part 234 increased so that its costs are covered and a reasonable return is being earned.
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1.
Plantwide rate
= ($3,522,000 + $248,000 + $230,000)/10,000






= $400 per machine hour


Cylinder A: Total overhead cost = $400 ( 3,000 = $1,200,000


Unit overhead cost = $1,200,000/1,500 = $800.00

      Cylinder B: Total overhead cost = $400 ( 7,000 = $2,800,000

      Unit overhead cost = $2,800,000/3,000 = $933.33

2.
Rates: 

	Rate 1:
	$2,000,000 
	/4,000
=
	$500
	per welding hour

	Rate 2:
	$1,000,000
	/10,000   
=
	$100
	per machine hour

	Rate 3:
	$50,000
	/1,000   
=
	$50
	per inspection hour

	Rate 4:
	$72,000
	/12,000 
=
	$6
	per move

	Rate 5:
	$400,000
	/100 
=
	$4,000
	per batch

	Rate 6:
	$28,000 
	/1,000  
 =
	$28
	per changeover hour

	Rate 7:
	$50,000
	/50  
 =
	$1,000
	per rework order

	Rate 8:
	$40,000
	/750      
=
	$53.33
	per test

	Rate 9:
	$60,000
	/50,000 
=
	$1.2
	per part

	Rate 10:
	$70,000
	/2,000   
=
	$35
	per engineering hour

	Rate 11:
	$50,000 
	/500      
=
	$100
	per requisition

	Rate 12:
	$70,000
	/2,000   
=
	$35
	per receiving order

	Rate 13:
	$80,000
	/1,000   
=
	$80
	per invoice

	Rate 14:
	$30,000
	/10,000
 =
	$3
	per machine hour


Overhead assignment:




Cylinder A
Cylinder B

Rate 1:




$500 ( 1,600 welding hours

$
800,000




$500 ( 2,400 welding hours



$
1,200,000


Rate 2:




$100 ( 3,000 machine hours


300,000




$100 ( 7,000 machine hours




700,000


Rate 3:




$50 ( 500 inspections


25,000




$50 ( 500 inspections




25,000


Rate 4:




$6 ( 7,200 moves


43,200




$6 ( 4,800 moves




28,800


Rate 5:




$4,000 ( 45 setups


180,000




$4,000 ( 55 setups




220,000


Rate 6:




$28( 540 changeover hours


15,120




$28 ( 460 changeover hours




12,880


Rate 7:




$1,000 ( 5 rework orders


5,000




$1,000 ( 45 rework orders




45,000


Rate 8:




$53.33 ( 500 tests


26,667




$53.33 ( 250 tests




13,333


Rate 9:




$1.2 ( 40,000 parts


48,000




$1.2 ( 10,000 parts




12,000


Rate 10:




$35 ( 1,500 engineering hours


52,500




$35 ( 500 engineering hours




17,500


Rate 11:




$100 ( 425 requisitions


42,500




$100 ( 75 requisitions




7,500


Rate 12:




$35 ( 1,800 receiving orders


63,000




$35 ( 200 receiving orders




7,000


Rate 13:




$80 ( 650 invoices


52,000




$80 ( 350 invoices




28,000

  
Rate 14:




$3 ( 3,000 machine hours


9,000




$3 ( 7,000 machine hours




21,000

Total overhead costs

$
1,661,987
$
2,338,013


Units produced

÷
1,500
÷
3,000


Overhead per unit

$
1,108
$
779
Using plantwide rate assignments, Cylinder A is undercosted, and Cylinder B is overcosted. The activity assignments capture the cause-and-effect relationships and thus reflect the overhead consumption patterns better than the machine hour pattern of the plantwide rate. 

3.


Welding

$
2,000,000

Machining


1,000,000

Setups


400,000

Total

$
3,400,000

Percentage of total activity costs = $3,400,000/$4,000,000 = 85%.

4.  

Allocation:


($2,000,000/$3,400,000)
(
$600,000 = $352,941


($1,000,000/$3,400,000)
(
$600,000 = $176,471


($400,000/$3,400,000)
(
$600,000 = $70,588

Cost pools:

Welding = $2,000,000 + $352,941 = $2,352,941

Machining = $1,000,000 + $176,471 = $1,176,471

Setups = $400,000 + $70,588 = $470,588

Activity rates:

Rate 1: Welding = $2,352,941/4,000 = $588 per welding hour

Rate 2: Machining = $1,176,471/10,000 = $118 per machine hour

Rate 3: Setups = $470,588/100 = $4,706 per setup

Overhead assignment:





Cylinder A
Cylinder B
Rate 1:



$588 ( 1,600 inspections

$ 
940,800



$588 ( 2,400 inspections



$
1,411,200

Rate 2:




$118 ( 3,000 inspections
 

354,000




$118 ( 7,000 inspections


 

826,000

Rate 3:




$4,706 ( 45 setups


211,770




$4,706 ( 55 setups




258,830
Total overhead costs

$
1,506,570
$
2,496,030

Units produced

÷
1,500
÷
3,000




Overhead per unit

$
1,004
$
832
5.
Percentage error:

Error (Cylinder A) = ($1,004 – $1,076)/$1,076 = –0.067 (–6.7%)

Error (Cylinder B) = ($832 – $774)/$774 = 0.075 (7.5%)

The error is at most 10%. The simplification is simple and easy to implement. Most of the costs (85%) are assigned accurately. Only three rates are used to assign the costs, representing a significant reduction in complexity.

  EXERCISES

5–1

1.
Rainking Company should use job-order costing because each installation is unique and made to order. Materials may differ from job to job, as may direct labor.

2.
Predetermined overhead rate = $65,000/5,000 = $13 per direct labor hour


Wage rate = $75,000/5,000 = $15 per direct labor hour

Direct materials

$
3,500

Direct labor ($15 × 50)


750

Overhead ($13 × 50)

  
650

Total cost

$
4,900
3.
The company cannot use an actual cost system; it needs to know the cost of each installation as it is completed. Since overhead is incurred unevenly throughout the year, and certain overhead bills arrive after the need for unit costs occur, overhead must be applied to production using a predetermined rate.

  5–2

1.
Waterpro should use a process-costing system because each watering system is like every other so the cost of direct materials, direct labor, and overhead stays constant from job to job.

2.
If Waterpro uses an actual costing system, the average amounts for actual direct materials, actual direct labor, and actual overhead must be calculated for each month.

Average Amounts

June


July

August
Direct materials

$ 
200
$ 200
$ 200

Direct labor


210

210

210

Overhead
 

600

120

84

Total unit cost

$
1,010
$
530
$
494
3.
Predetermined overhead rate = $60,000/600 = $100 per system installed


Unit cost per system = $200 + $210 + $100 = $510


The cost of the basic system does not change from month to month.

5–3

1. 
The two measures of activity level considered by Marcus are expected actual activity and theoretical activity.

2. 
Predetermined overhead rate using expected actual activity:

   
Predetermined overhead rate = $9,000/(75 × 20 hours) = $6/hour

   
Predetermined overhead rate using theoretical activity:

   
Predetermined overhead rate = $9,000/(125 × 20 hours) = $3.60/hour

3.
Marcus should use expected actual activity because it is highly unlikely that he will approach the theoretical activity level, especially with a new business. The expected actual activity level will be more likely to spread the overhead over the actual jobs, without a large overhead variance. Notice that Marcus cannot use normal activity level because he has not been in business for a number of years.

5–4

1. 
Because the business is so small (Marcus is the only employee), all he really needs is a job-order cost sheet. Actually, a folder for each job would do. He would file all receipts for materials purchased (these are source documents)—or prorate to the particular job the cost of lumber, etc.—in the folder. He could also file notes recording his time spent on the job. Of course, he will need a good system for accumulating costs, since he may need to refer to those to calculate actual overhead and direct materials purchases.

2. 
Now, the business is considerably larger. Marcus will no longer be able to reconstruct job costs from memory, since he is not the only one working on the various jobs. Now, he will need labor time tickets to help workers keep track of the time spent on the jobs. A more formal job-order cost sheet will also be needed, and periodic entries must be made to assign costs to the jobs.
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1.
Job 42:


Direct materials

$ 
560


Direct labor


3,120


Overhead

 
1,820
($7 × 260)




$
5,500

Unit cost = $5,500/110 = $50


Job 43:


Direct materials

$ 
740


Direct labor


3,600


Overhead
 

2,100 
($7 × 300)




$
6,440


Unit cost = $6,440/200 = $32.20

2.
Ending work in process (Job 44):


Direct materials

$
1,600


Direct labor

6,000


Overhead

 
3,500 
($7 × 500)




$
11,100

3.
Finished Goods

11,940*



Work-in-Process


11,940


*5,500 + 6,440 = 11,940.


Cost of Goods Sold

6,440



Finished Goods


6,440


Accounts Receivable

9,660**



Sales Revenue


9,660


**6,440 × 150% = 9,660.
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1.
Using Job 30 (any of the three jobs could be used, the overhead rate will be the same):

     
Predetermined overhead rate
= $1,520/$1,900 

       
                                                
= 0.80, or 80% of direct labor cost

2.  

Job 30
     

Job 31
     

Job 32

Balance, August 1

$ 
6,070
$ 
4,312
$
10,850

Direct materials

12,500
11,200
5,500

Direct labor

3,000
4,125
2,800

Applied overhead


2,400

3,300

2,240

Total (August 31)

$
23,970
$
22,937
$
21,390
3. 
Ending Work in Process consists of Jobs 30 and 32

Job 30 

$
23,970

Job 32


21,390

Ending WIP

$
45,360
4. 
Cost of goods sold = Job 31 = $22,937

5. 
Price of Job 31 = $22,937 × 1.3 = $29,818 (rounded)

5–7

1.
Journal entries:


a.
Raw Materials

21,000




Accounts Payable


21,000


b.
Work in Process

29,200




Raw Materials


29,200


c.
Work in Process

9,925




Wages Payable


9,925


d.
Work in Process

7,940*




Overhead Control


7,940



*9,925 × 0.80 = 7,940.


e.
Overhead Control

8,718




Various Accounts


8,718


f.
Finished Goods

22,937




Work in Process


22,937


g.
Cost of Goods Sold

22,937




Finished Goods


22,937



Accounts Receivable

29,818**




Sales Revenue


29,818


              **(22,937 × 130%) = 29,818 (rounded).

	2.
	Raw Materials
	
	Work in Process

	
	Bal.
16,350
	(b)
29,200
	
	Bal.
21,232
	(f)
22,937

	
	(a)
21,000
	
	
	(b)
29,200
	

	
	
8,150
	
	
	(c)
9,925
	

	
	
	
	
	(d)
7,940
	

	
	
	
	
	
45,360
	

	
	Finished Goods

	
	Bal.
15,200
	(g)
22,937

	
	(f)
22,937
	

	
	
15,200
	


5–8

1.
Predetermined overhead rate using Job 80 = $1,425/$1,900 

                                                                                = 0.75, or 75% 

2.
Job 80
Job 81
Job 82

Job 83 
Job 84
Job 85
Job 86
Balance, June 1

$
4,925
$
4,275
$
2,425
—
—
—
—
 

Direct materials

800
1,235
3,550
$
5,000
$
300
$
560
$
80

Direct labor

1,000
1,400
2,200
1,800
600
860
172


Applied overhead


750

1,050

1,650

1,350

450

645

129



Total

$
7,475
$
7,960
$
9,825
$
8,150
$
1,350
$
2,065
$
381



3. 
By June 30, Jobs 81, 84, and 86 are still in process:

Job 81

$
7,960

Job 84

1,350

Job 86


381
WIP, June 30

$
9,691
4. 
Cost of goods sold for June consists of Jobs 82 and 85:

Job 72

$
9,825

Job 75


2,065
COGS

$
11,890
5. 
June sales revenue = $11,890 × 1.50 = $17,835
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Landsman Company


Income Statement


For the Month of June



Sales

$
17,835
Cost of goods sold


11,890

Gross margin

$
5,945

Selling and administrative expense


2,400

Operating income

$
3,545
5–10

1.
a.
Materials

23,175




Accounts Payable


23,175


b.
Work in Process

19,000




Materials


19,000


c.
Work in Process

17,850




Wages Payable


17,850


d.
Overhead

15,500




Cash


15,500


e.
Work in Process

14,700*




Overhead


14,700



*($17,850/$8.50) × $7 = $14,700.


f.
Finished Goods

36,085




Work in Process


36,085


g. 
Accounts Receivable

36,000




Sales


36,000



Cost of Goods Sold

30,000




Finished Goods


30,000

2. 
Ending balances:


a. 
Materials = $5,170 + $23,175 – $19,000 = $9,345


b. 
WIP = $11,200 + $19,000 + $17,850 + $14,700 – $36,085 = $26,665


c. 
Overhead = $15,500 – $14,700 = $800


d. 
Finished Goods = $2,630 + $36,085 – $30,000 = $8,715
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1.
Job 83:


Direct materials

$
744


Direct labor

1,980


Overhead

 
1,908
($5.30 × 360)




$
4,632

Unit cost = $4,632/120 = $38.60


Job 84:


Direct materials

$ 
640


Direct labor


2,480


Overhead
 

2,120
($5.30 × 400)




$
5,240


Unit cost = $5,240/200 = $26.20

2.
Ending work in process (Job 85):


Direct materials

$  
600


Direct labor


1,240


Overhead
 

1,060
($5.30 × 200)




$
2,900

3.
Finished Goods

9,872*



Work in Process


9,872


*4,632 + 5,240 = 9,872.


Cost of Goods Sold

5,240



Finished Goods


5,240


Accounts Receivable

7,336**



Sales Revenue


7,336


**5,240 × 140% = 7,336.
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1.
Job 90:


Direct materials



$
1,730


Direct labor




2,000


Applied overhead:



Purchasing

$
600



Machining

300



Other overhead


1,200

 2,100 


Total



$
5,830

Unit cost = $5,830/110 = $53


Job 92:


Direct materials



$
1,200


Direct labor




800


Applied overhead:



Purchasing

$
750



Machining


100



Other overhead


480
 
1,330 


Total



$
3,330

Unit cost = $3,330/100 = $33.30

2.
Ending work in process (Job 91):


Direct materials



$
3,000


Direct labor




4,600


Applied overhead:



Purchasing

$
480



Machining


200



Other overhead


2,760

3,440 


Total



$
11,040
3.
Finished Goods

9,160*



Work in Process


9,160


*5,830 + 3,330 = 9,160.


Cost of Goods Sold

5,830



Finished Goods


5,830


Accounts Receivable

8,162**



Sales Revenue


8,162


**5,830 × 140% = 8,162.
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1.
a.
Raw Materials

92,500




Accounts Payable


92,500


b.
Work in Process

72,500



Overhead Control

7,000




Raw Materials


79,500


c.
Work in Process

52,000



Overhead Control

15,750




Wages Payable


67,750


d.
Overhead Control

49,000




Miscellaneous Payables


49,000


e.
Work in Process

65,000*



Overhead Control


65,000



*52,000 × 125% = 65,000.


f.
Finished Goods

160,000




Work in Process


160,000


g.
Cost of Goods Sold

140,000




Finished Goods


140,000



Accounts Receivable

210,000*



Sales Revenue


210,000




*150% × 140,000 = 210,000.


h.
Cost of Goods Sold*

6,750




Overhead Control


6,750



*Actual overhead = 7,000 + 15,750 + 49,000 = 71,750




Actual overhead

71,750




Applied overhead
 
65,000



Underapplied
 

6,750
5–13
Concluded

2.
After underapplied overhead is charged to COGS:

	Overhead Control

	7,000
	65,000

	15,750
	

	49,000
	

	6,750
	6,750

	0


	3.
	Work in Process

	
	10,000
	160,000

	
	72,500
	

	
	52,000
	

	
	65,000*
	

	
	39,500
	


*No actual overhead costs were assigned to Work in Process as the company does not use an actual cost system. The amount assigned to Work in Process was the applied overhead of $65,000.
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1.
Engineering design rate = $120,000/3,000 = $40 per engineering hour


Purchasing rate = $80,000/10,000 = $8 per part


Other overhead rate = $250,000/40,000 = $6.25 per direct labor hour

2.



Job 50


Job 51


Job 52


Job 53


Job 54



Balance, July 1

$
32,450
$
40,770
$
29,090
$
0
$
0


Direct materials

26,000
37,900
25,350
11,000

13,560


Direct labor

40,000
38,500
43,000
20,900
18,000


Applied overhead:



Engineering

800
400
600
4,000
8,000



Purchasing

1,200
1,440
1,600
4,000
2,400


Other overhead


15,625

15,000

16,250

7,500

6,875


Total cost

$
116,075
$134,010

$
115,890
$
47,400
$
48,835
3.
Ending balance in Work in Process
= Job 51 + Job 53 + Job 54




= $134,010 + $47,400 + $48,835 = $230,245

4.
Cost of goods sold
= Job 50 + Job 52




= $116,075 + $115,890 = $231,965

  PROBLEMS
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1.
a.
Raw Materials

50,100




Accounts Payable


50,100


b.
Work in Process

30,000



Overhead Control

15,000




Raw Materials


45,000


c.
Work in Process

70,000



Overhead Control

32,000



Administrative Expense

18,000



Selling Expense

9,900




Wages Payable


129,900


d.
Overhead Control

13,400




Accumulated Depreciation


13,400


e.
Overhead Control

1,450




Property Taxes Payable


1,450


f.
Overhead Control

6,200




Prepaid Insurance


6,200


g.
Overhead Control

6,000




Utilities Payable


6,000


h.
Selling Expense

7,200




Cash


7,200


i.
Administrative Expense

1,500



Selling Expense

650




Accumulated Depreciation


2,150


j.
Administrative Expense

750




Cash


750


k.
Work in Process ($9 × 8,000)

72,000




Overhead Control


72,000


l.
Finished Goods

158,000




Work in Process


158,000
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	2.
	Raw Materials
	
	Work in Process

	
	Bal.
5,000
	(b)
45,000
	
	Bal.
30,000
	(l)
158,000

	
	(a)
50,100
	
	
	(b)
30,000
	

	
	
10,100
	
	
	(c)
70,000
	

	
	
	
	
	(k)
72,000
	

	
	
	
	
	
44,000
	

	
	
	
	
	
	

	
	Finished Goods
	
	Overhead Control

	
	Bal.
60,000
	
	
	(b)
15,000
	(k)
72,000

	
	(l)
158,000
	
	
	(c)
32,000
	

	
	
218,000
	
	
	(d)
13,400
	

	
	
	
	
	(e)
1,450
	

	
	
	
	
	(f)
6,200
	

	
	
	
	
	(g)
6,000
	

	
	
	
	
	
2,050
*
	


*Underapplied overhead.

3.
Golder Products, Inc.


Schedule of Cost of Goods Manufactured


For the Month Ended September 30


Direct materials


$ 
30,000

Direct labor


70,000

Overhead:


Supplies

$
15,000


Indirect labor

32,000


Depreciation, plant, and equipment

13,400


Property taxes

1,450


Utilities, factory

6,200


Insurance

  
6,000


$74,050


Less: Underapplied overhead

  
2,050

Overhead applied


  
72,000
Manufacturing costs added


$
172,000

Add: Beginning work in process


30,000

Less: Ending work in process


  
(44,000)


Cost of goods manufactured


$
158,000
4.
Cost of goods sold increases by $2,050.
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1.
Overhead rate = $90,000/10,000 = $9 per machine hour






Job 1


Job 2


Direct materials

$
3,700
$
8,900


Direct labor

1,000

2,000


Overhead ($9 × 200 MHr)


1,800

1,800


Total manufacturing cost

$
6,500

$12,700


Plus 30% markup


1,950

3,810


Bid price

$
8,450
$
16,510

2.
Purchasing rate
= $30,000/5,000
= $6 per purchase order


Setup cost rate
= $35,000/500
= $70 per setup


Engineering rate
= $15,000/500
= $30 per engineering hour


Other cost rate
= $10,000/10,000
= $1 per machine hour






Job 1


Job 2


Direct materials

$
3,700
$
8,900


Direct labor


1,000

2,000


Overhead:



Purchasing ($6 × 15); ($6 × 20)


90

120



Setups ($70 × 2); ($70 × 3)


140

210



Engineering ($30 × 25); ($30 × 10)


750

300



Other ($1 × 200); ($1 × 200)


200

200

Total manufacturing cost

$
5,880
$
11,730


Plus 30% markup


1,764

3,519


Bid price

$
7,644
$
15,249
3.
The activity-based approach to assigning overhead gives a more accurate cost figure because so much of the overhead is non-unit-level and there is product diversity.
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1.
$35,000/5,000 = $7.00 per direct labor hour

2.
$85,000/5,000 = $17.00 per direct labor hour

3.
Cost of job on May 20:



Direct materials (100 × $0.015)

$
1.50



Direct labor (0.2 × $6)

1.20



Applied overhead (0.2 × $7)

 
1.40




$
4.10


Cost of job on June 20:



Direct materials (100 × $0.015)

$
1.50



Direct labor (0.2 × $6)


1.20



Applied overhead (0.2 × $17)

 
3.40




$
6.10
4.
Photocopying overhead rate = $35,000/5,000 = $7.00 per direct labor hour


Computer-aided printing overhead rate = $50,000/2,000 = $25.00 per machine hour


The use of two rates more accurately costs the jobs in this shop as it shows a better cause-and-effect relationship between activity and overhead cost.
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1.
Bid prices with plantwide rate:


Plantwide rate = $2,500,000/250,000 = $10 per direct labor hour


Job 97-28
Job 97-35
Prime costs

$
120,000
$
50,000

Overhead

  
60,000*
 
10,000*


Total costs

$
180,000
$
60,000

Markup (50%)

  
90,000
 
30,000

Total bid revenues

$
270,000
$
90,000

Units

÷ 
14,400
÷
 1,500

Unit bid price

$  
18.75
$ 
60.00

*(6,000 × $10); (1,000 × $10).

5–18
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2.
Bid prices with departmental rates:


Rates:
Department A: $500,000/200,000 = $2.50 per direct labor hour



Department B: $2,000,000/120,000 = $16.67 per machine hour



Job 97-28

Job 97-35

Prime costs

$
120,000
$
50,000

Overhead
  

20,835a
 
51,010b

Total costs

$
140,835
$
101,010

Markup (50%)
  

70,418

50,505

Total bid revenues

$
211,253
$
151,515

Units

÷ 
14,400
÷
1,500

Unit bid price

$  
14.67
$ 
101.01

a($2.50 × 5,000) + ($16.67 × 500).


b($2.50 × 400) + ($16.67 × 3,000).

3.

Plantwide

Departmental
Differences

Revenues

$
90,000

$
362,768
$
272,768


Cost of goods sold

 
60,000
 
241,845
 
181,845


Gross profit

$
30,000
$
120,923
$ 
90,923

If plantwide overhead is used, only Job 97-35 would have been won. Therefore, the revenues and cost of goods sold pertain only to that job. If departmental rates had been used, the bids on both jobs would have been won. Therefore, the revenues and cost of goods sold pertain to both jobs, and gross profit would have gone up by $90,923.

4.
The departments differ significantly in their overhead intensity, with department B being much more automated. Jobs spending more time in department B ought to receive more overhead costs. Use of departmental rates provides this outcome.
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1.
Direct materials ($0.40 × 100)

$
40


Direct labor ($0.04 × 100)


4


Overhead (1.5 × $4)

  
6


Total cost

$
50

This spoilage is abnormal and should be added to overhead control.

2.
Price = $250 × 1.5 = $375 (Spoilage is not attributable to this job and should not be added to job cost.)

3.
Spoilage cost is identical to that computed in Requirement 1. However, in this case, the spoilage is attributable to demanding requirements of the job, and the cost is added to job cost.

4.
Price = ($250 + $50) × 1.5 = $450
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1.
Direct materials (67 × $0.15)

$
10.05


Direct labor (1 × $8)

8.00


Overhead (1 × $4)
  

4.00


Total cost

$
22.05
2.
Direct materials (67 × $0.15)

$
10.05


Direct labor (1.25 × $8)

10.00


Overhead (1.25 × $4)
  

5.00


Total cost

$
25.05

The rework cost is not attributable to the job, and is not normal, so it should be assigned to overhead.

3.
The price charged is 67 letters × $0.50 for a total of $33.50. Note that the rework is not included in the job cost and so it is not included in the price.
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1.
Land

$ 
7,813*

Materials

8,000


Direct labor

6,000


Subcontractor

 
14,000


$
35,813

*$250,000/8 = $31,250 per acre; $31,250 × 0.25 = $7,813.

General condition costs and finance costs can be classified as production costs and would correspond to overhead in a manufacturing firm. Most (if not all) of the marketing costs are traceable to each job (advertising may be for the subdivision and thus common to all units). Some may argue that finance costs are not production costs, and they would classify these separately.

2.
Job-Order Cost Sheet


Job 5


MATERIALS
DIRECT LABOR
OVERHEAD

Req. No.
Amount
Hrs.
Rate
Amount
Hrs.
Rate
Amount

Materials
$8,000

$ 6,000
General
$6,000*

Land
7,813


Finance
4,765



Subctr.
14,000


 
Cost Summary


Direct materials

$
15,813

Direct labor

20,000

Overhead

 
10,765

Total cost

$
46,578
*$120,000/20 = $6,000 per unit.

General condition costs are prorated to the 20 units. Finance costs are included as they are a cost of building the home. However, marketing costs are a selling expense and are not inventoriable. The cost of the land was determined in Requirement 1.

3.
Overhead is equivalent to general conditions and finance costs. Finance costs are traceable to each job; therefore, no allocation problem exists. Allocating general condition costs evenly among the housing units may create unit cost distortions. It could be argued that larger homes, for example, would place greater demands on site utilities, insurance, architect’s fees, and decorating. Allocating these costs on the basis of square footage would likely provide more accurate cost assignments.
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4.
Production costs

$
46,578


Marketing costs

    
800


Total cost

$
47,378

Selling price = $47,378 × 140% = $66,329


Profit:

$
66,329



 
47,378


$
18,951
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1.
Job-Order Cost Sheet


Job 267


MATERIALS
DIRECT LABOR
OVERHEAD

Kind
Amount
Emply.
Hrs.
Rate
Amount
Hrs.
Rate
Amount

Nov.
$1
Dntst
0.25
$36
$9
0.5
$20
$10

Amg.
3
Asst.
0.50
6
3


Cost Summary


Direct materials

$ 
4

Direct labor

12

Overhead

 
10

Total cost

$26
Gross profit computation:

Charge

$
45

Cost

 
26

Gross profit

$
19
The X-ray is a direct cost of a job assuming that an X-ray is taken for each job. If X-rays are used for more than one treatment (as they often are), then it becomes a common cost. X-rays could be included in overhead, and services could be priced to cover the cost of X-rays. Apparently, this practice treats X-rays as a profit-making activity, and they are therefore costed and priced separately.
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2.
Type
DL-Ast.a
DL-Dnt.b
Nov.
Amg.

OHc

Total Cost

1
$2
$ 6

$1
$2
$ 
6.67
$17.67


2
3
9
1
3
10.00
26.00


3
4
12
1
4
13.33
34.33


4
5
15
1
5
16.67
42.67


a(20/60)
× $6;

b(20/60)
× 0.5 × $36;

c(20/60)
× $20



(30/60)
× $6;

(30/60)
× 0.5 × $36;

(30/60)
× $20



(40/60)
× $6;

(40/60) 
× 0.5 × $36;

(40/60)
× $20



(50/60)
× $6;

(50/60)
× 0.5 × $36;

(50/60) 
× $20


1-Surface
2-Surface
3-Surface
4-Surface
Unit revenue

$
35.00
$
45.00
$
55.00
$65.00

Unit cost

 
17.67
 
26.00
 
34.33
 
42.67

Gross profit

$
17.33
$
19.00
$
20.67
$
22.33
Profit/revenue

49.5%
42.2%
37.6%
34.4%

The gross profit per unit increases as the surfaces increase, but the profit percentage decreases. Whether this increase is fair (to either the patient or the corporation) depends on what is considered a normal rate of return for these services.

Chapter 6
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1.
Physical flow schedule:


Units, beginning work in process

60,000


Units started


75,000

Units to account for

135,000

Units completed and transferred out:




Started and completed

63,000




From beginning work in process

60,000


Units, ending work in process


12,000

Total units accounted for

135,000
2.
Equivalent units—Weighted average method:





Direct Materials
Conversion Costs


Units completed

123,000
123,000


Units, ending work in process:




12,000 ( 100%

12,000




12,000 ( 25%




3,000

Equivalent units of output

135,000
126,000

3.
Equivalent units—FIFO method:





Direct Materials
Conversion Costs

Units started and completed
63,000
63,000


Units, beginning work in process:




60,000 ( 0%

0




60,000 ( 70%


42,000


Units, ending work in process:




12,000 ( 100%

12,000




12,000 ( 25%




3,000

Equivalent units of output

75,000
108,000
6–7

1.
Ending work in process:




Direct materials (6,000 ( $3.00)

$
18,000




Conversion costs (4,500 ( $5.00)


22,500



Total ending work in process

$
40,500

Cost of goods transferred out:




Units started and completed (22,000 ( $8.00)

$
176,000




Units, beginning work in process:





Prior-period costs

55,000





Current costs to finish (4,000 ( $5.00)


20,000


Total cost of goods transferred out

$
251,000
2.
Physical flow schedule:


Units to account for:




Units, beginning work in process


10,000




Units started


28,000




Total units to account for


38,000

Units accounted for:




Units completed:





Started and completed


22,000





Units, beginning work in process


10,000




Units, ending work in process


6,000



Total units accounted for


38,000
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1.
Unit cost
= Unit direct materials cost + Unit conversion costs




= ($30,000 + $25,000)/11,000 + ($5,000 + $65,000)/8,000




= $5.00 + $8.75




= $13.75 per equivalent unit

2.
Cost of ending work in process:




Direct materials ($5.00 ( 6,000)

$
30,000




Conversion costs ($8.75 ( 3,000)


26,250



Total


$
56,250

Cost of goods transferred out = $13.75 ( 5,000 = $68,750
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1.
Physical flow schedule:


Units to account for:




Units, beginning work in process

10,000




Units started

60,000



Total units to account for

70,000


Units accounted for:




Started and completed

40,000




Units, beginning work in process

10,000




Units, ending work in process

20,000



Total units accounted for

70,000
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2.
Unit cost
= Unit direct material costs + Unit conversion costs



= $240,000/60,000 + $320,000/50,000



= $4.00 + $6.40



= $10.40 per equivalent unit

3.
Cost of ending work in process:




Direct materials (20,000 ( $4.00)

$
80,000




Conversion costs (5,000 ( $6.40)


32,000



Total cost

$
112,000

Cost of goods transferred out:




Units started and completed (40,000 ( $10.40)

$
416,000




Units in beginning work in process:





Prior-period costs

100,000





Current cost to finish units (5,000 ( $6.40)


32,000



Total cost

$
548,000
4.
Work in Process—Sewing

548,000




Work in Process—Cutting


548,000
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1.
Equivalent units calculation:



Direct
Conversion
Transferred



Materials

Costs


In


Units completed

16,000
16,000
16,000

Ending WIP:


8,000 ( 50%

4,000
4,000


8,000 ( 100%






8,000
Total equivalent units

20,000
20,000
24,000
2.
Costs charged to the department:




Direct
Conversion
Transferred




Materials


Costs


In


Total



Costs in BWIP

$
5,000
$
6,000
$
8,000
$
19,000


Costs added by department

32,000

50,000

40,000

122,000

Total costs

$
37,000
$56,000
$48,000
$141,000

Unit cost
= Unit direct materials cost + Unit conversion costs + Unit





transferred-in cost




= $37,000/20,000 + $56,000/20,000 + $48,000/24,000




= $1.85 + $2.80 + $2.00




= $6.65
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Equivalent units calculation:




Direct
Conversion
Transferred




Materials

Costs


In

Units started and completed
12,000
12,000
12,000

Units to complete in BWIP:


4,000 ( 60%
2,400
2,400

Units in EWIP:


8,000 ( 100%


8,000


8,000 ( 50%

4,000

4,000


Total equivalent units
18,400
18,400
20,000
Unit cost
= 
Unit direct materials cost + Unit conversion costs + 


Unit transferred-in cost



=
$32,000/18,400 + $50,000/18,400 + $40,000/20,000



= $1.74* + $2.72* + $2.00



= $6.46

*Rounded.
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1.
Journal entries:


a.
Work in Process—Assembly

24,000





Materials Inventory


24,000


b.
Work in Process—Assembly

4,600




Work in Process—Finishing

3,200





Wages Payable


7,800


c.
Work in Process—Assembly

5,000




Work in Process—Finishing

4,000





Overhead Control


9,000


d.
Work in Process—Finishing

32,500





Work in Process—Assembly


32,500


e.
Finished Goods

20,500





Work in Process—Finishing


20,500


f.
Overhead Control

10,000





Miscellaneous Accounts


10,000


g.
(optional entry)




Cost of Goods Sold

1,000





Overhead Control


1,000

2.
Work in Process—Assembly:




$24,000




4,600




5,000




(32,500)


$
1,100
ending inventory


Work in Process—Finishing:


$
3,200




4,000




32,500




(20,500)


$
19,200
ending inventory
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1.
The quote letter is the output.

2.
a.
Physical flow schedule:




Units, beginning work in process

500




Units started

2,800



Total units to account for

3,300



Units completed and transferred out:





Started and completed

2,000





From beginning work in process

500




Units, ending work in process


800



Total units accounted for

3,300

b.
Equivalent units schedule:




Transferred
Direct
Conversion





In

Materials

Costs


Units started and completed

2,000
2,000
2,000


Beginning work in process:



0% ( 500


0



100% ( 500


500



60% ( 500




300


Ending work in process:



100% ( 800

800



0% ( 800



0



25% ( 800







200

Equivalent units of output

2,800
2,500
2,500

c.
Unit cost calculation:




Unit cost
= Transferred-in cost + Direct materials cost + Conversion costs





= $28,000/2,800 + $1,250/2,500 + $37,500/2,500





= $10.00 + $0.50 + $15.00





= $25.50


d.
Valuation:




Units transferred out:





Started and completed (2,000 ( $25.50)


$
51,000





Units from beginning WIP:






Prior-period costs

$
7,300






Costs to finish:







500 ( $0.50

250






300 ( $15


4,500

12,050





Total


$63,050
6–20
Concluded




Ending work in process:





800 ( $10

$
8,000





200 ( $15


3,000




Total


$
11,000

e.
Cost reconciliation:




Costs to account for:





Beginning WIP

$
7,300





Costs added


66,750




Total

$
74,050



Costs accounted for:





Transferred out

$
63,050





Ending WIP


11,000




Total

$
74,050
6–23

1.


Healthway




Mixing Department


Production Report for July 20XX
Unit Information


Units to account for:




Units, beginning work in process

5




Units started

126



Total units to account for

131


Units accounted for:





Equivalent Units






Physical
Direct
Conversion






Flow

Materials

Costs


Units completed

125
125
125


Units, ending work in process


6

6

3

Total units accounted for

131
131
128
Cost Information


Costs to account for:





Direct
Conversion





Materials

Costs


Total





Costs in beginning work in process

$     
120
$     384
$      504




Costs added by department


3,144

12,288

15,432



Total costs to account for

$  
3,264
$
12,672
$ 
15,936

Cost per equivalent unit

$
24.916*
$
99.00
$
123.916


Costs accounted for:




Transferred
Ending Work





Out


in Process


Total




Goods transferred out





(125 ( $123.916)

$
15,490*
—
$
15,490*




Ending work in process:





Direct materials (6 ( $24.916)

—
$
149*
149*





Conversion costs (3 ( $99.00)


—

297

297



Total costs accounted for

$
15,490
$
446
$
15,936




*Rounded.

6–23
Continued

2.


Healthway




Tableting Department


Production Report for July 20XX
Unit Information

Units to account for:




Units, beginning work in process

4,000




Units started

200,000



Total units to account for

204,000

Units accounted for:





Equivalent Units





Physical
Transferred
Direct
Conversion





Flow


In

Materials

Costs




Units completed

198,000
198,000
198,000
198,000




Units, ending work in





process


6,000

6,000

6,000

2,400



Total units accounted for

204,000
204,000
204,000
200,400
Cost Information

Costs to account for:





Transferred
Direct
Conversion






In

Materials

Costs


Total





Costs in beginning work





in process

$     
140
$       32
$       
50
$
222




Costs added by department

15,490

1,584

4,860

21,934



Total costs to account for

$
15,630
$  1,616
$  
4,910
$
22,156**


Cost per equivalent unit
$
0.0766*
$0.0079*
$
0.0245*
$
0.1090*


*Rounded.


**Difference due to rounding.

6–23
Concluded


Costs accounted for:






Transferred
Ending Work







Out


in Process


Total




Goods transferred out





(198,000 ( $0.1090)

$
21,582
—
$
21,582




Ending work in process:





Transferred in (6,000 ( $0.0766)

—
$
460*
460*





Direct materials (6,000 ( $0.0079)

—
47*
47*





Conversion costs (2,400 ( $0.0245)

—

59*

59*




Total costs accounted for

$
21,582
$
566
$
22,148**




 *Rounded.




**Difference due to rounding.
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Healthway

Mixing Department

Production Report for July 20XX
Unit Information

Units to account for:


Units, beginning work in process

5


Units started

126

Total units to account for

131
Units accounted for:





Equivalent Units




Physical
Direct
Conversion




Flow

Materials

Costs


Units started and completed

120
120
120


Units, beginning work in process



(to complete)

5
—

3


Units, ending work in process


6

6

3

Total units accounted for

131
126
126
6–24
Continued

Cost Information

Costs to account for:



Direct
Conversion



Materials

Costs


Total


Costs in beginning work in process

$
120
$
384
$
504


Costs added by department


3,144

12,288

15,432

Total costs to account for

$
3,264
$
12,672
$
15,936**

Cost per equivalent unita 

$
24.952*
$
97.524
$
122.476

aUnder FIFO, cost per equivalent unit uses Costs Added during the period to calculate the unit cost). 

Costs accounted for:



Transferred
Ending Work




Out


in Process


Total


Goods started and completed



(120 ( $122.476)

$
14,697*
—
$
14,697*


Units, beginning work in process:



Prior period

504
—
504



Current period (3 ( $97.524)

293*
—
293*


Ending work in process:



Direct materials (6 ( $24.952)

—
$
150*
150*



Conversion costs (3 ( $97.524)


—

293*

293*


Total costs accounted for

$
15,494
$
443
$15,937**


 *Rounded.


**Difference due to rounding.

6–24
Continued

Healthway

Tableting Department

Production Report for July 20XX
Unit Information
Units to account for:


Units, beginning work in process

4,000


Units started

200,000

Total units to account for

204,000
Units accounted for:





Equivalent Units



Physical
Transferred
Direct
Conversion



Flow


In

Materials

Costs


Units started and completed

194,000
194,000
194,000
194,000


Units, beginning work in



process

4,000
—
—
2,000


Units, ending work in



process


6,000

6,000

6,000

2,400

Total units accounted for

204,000
200,000
200,000
198,400
Cost Information
Costs to account for:



Transferred
Direct
Conversion




In


Materials

Costs


Total



Costs in beginning work in



process

$
140
$
32
$       
50
$     222


Costs added by department


15,494

1,584

4,860

21,938

Total costs to account for

$
15,634
$  
1,616
$
  4,910
$
22,160**

Cost per equivalent unit 

$
0.0775*
$
0.0079*
$
0.0245*
$
0.1099*

*Rounded.  

**Difference due to rounding.

6–24
Concluded


Costs accounted for:






Transferred
Ending Work







Out


in Process


Total




Goods transferred out





(194,000 ( $0.1099)

$
21,321*
—
$
21,321*




Units, beginning work in process:





Prior period

222
—
222





Current period (2,000 ( $0.0245)

49
—
49




Ending work in process:





Transferred in (6,000 ( $0.0775)

—
$
465*
465*





Direct materials (6,000 ( $0.0079)

—
47*
47*





Conversion costs (2,400 ( $0.0245)

—

59*

59*




Total costs accounted for

$
21,592
$
571
$
22,163**




 *Rounded.




**Difference due to rounding.
Chapter 7
7–5

1.
Allocation ratios:



Traditional

Gel




Machine hours
0.2500
0.7500




Square feet
0.6000
0.4000




No. of employees
0.5625
0.4375


Cost assignment:



Power:




(0.2500 ( $90,000)
$
22,500




(0.7500 ( $90,000)

$
67,500



General Factory:




(0.6000 ( $300,000)
180,000




(0.4000 ( $300,000)

120,000



Personnel:




(0.5625 ( $120,000)
67,500




(0.4375 ( $120,000)

52,500



Direct costs

137,500

222,500



Total
$407,500
$462,500
2.
Departmental overhead rates:


Traditional:
$407,500/8,000
= $50.94* per MHr


Gel:
$462,500/24,000
= $19.27* per MHr


*Rounded

7–6

1.
Assume the support department costs are allocated in order of highest to lowest cost: General Factory, Personnel, and Maintenance.




General



Power
Factory
Personnel
Traditional

Gel



Square feet
0.15
—

0.10
0.45
0.30


No. employees
0.20
—

—

0.45
0.35


Machine hours
—

—

—

0.25
0.75




General



Power
Factory
Personnel
Traditional

Gel



Direct costs
$
90,000
$
300,000
$120,000
$137,500
$222,500


General Factory:



(0.15)($300,000)
45,000
(45,000)



(0.10)($300,000)

(30,000)
30,000



(0.45)($300,000)

(135,000)

135,000



(0.30)($300,000)

(90,000)


90,000


Personnel:



(0.20)($150,000)
30,000

(30,000)



(0.45)($150,000)


(67,500)
67,500



(0.35)($150,000)


(52,500)

52,500


Power:



(0.25)($165,000)
(41,250)


41,250



(0.75)($165,000)

(123,750)







123,750

Total

$
0
$
0
$
0
$381,250
$488,750
2.
Traditional:
$381,250/8,000
= $47.66* per MHr


Gel:
$488,750/24,000
= $20.36* per MHr


*Rounded

  7–7

1. 
Maintenance
Personnel   
Assembly   
Painting
Square footage

—
0.20
0.40
0.40

Number of employees

0.10
—
0.24
0.66


P
= 60,000 + 0.2M
M = 200,000 + 0.1P


P
= 60,000 + 0.2(200,000 + 0.1P)
M = 200,000 + 0.1(102,041)


P
= 60,000 + 40,000 + 0.02P
M = 200,000 + 10,204


0.98P
= 100,000
M = 210,204


P
= 102,041

7–7
Concluded



Allocate
Allocate
Total after

Direct Cost
Maintenancea
Personnelb
Allocation
Maintenance

$
200,000
$
(210,204)
$
10,204
$
0

Personnel

60,000
42,041
(102,041)
0

Assembly

43,000
84,082
24,490
151,572

Painting

  
74,000
84,082
67,347

225,429

$
377,000


$
377,001*

*Difference due to rounding error.

a(0.20 × $210,204) = $42,041
b(0.10 × $102,041) = $10,204

(0.40 × $210,204) = $84,082
(0.24 × $102,041) = $24,490

(0.40 × $210,204) = $84,082
(0.66 × $102,041) = $67,347

2.
Departmental rates:

Assembly:
$151,572/25,000 = $6.06 per direct labor hour

Painting:
$225,429/40,000 = $5.64 per direct labor hour

  7–15

1.
Direct method:

Proportion of:

Pottery


Retail



Machine hours

0.375
0.625


Number of employees

0.429
0.571

Power:


(0.375 × $100,000)

$ 
37,500


(0.625 × $100,000)


$ 
62,500

Human resources:


(0.429 × $205,000)

87,945


(0.571 × $205,000)


117,055

Direct costs

  
80,000
  
50,000


$
205,445
$
229,555
7–15
Concluded

2.
Sequential method:



Human



Power

Resources

Pottery


Retail

Machine hours

—
—
0.375
0.625

Number of employees

0.125
—
0.375
0.500

Direct costs

$
100,000
$ 
205,000
$ 
80,000
$ 
50,000

Human resources:


(0.125 × $205,000)

25,625
(25,625)


(0.375 × $205,000)


(76,875)
76,875


(0.500 × $205,000)


(102,500)

102,500

Power:


(0.375 × $125,625)

(47,109)

47,109


(0.625 × $125,625)

  
(78,516)




 
 78,516


$     
 0
$      
 0
$
203,984
$
231,016
3.
Reciprocal method:



Human



Power

Resources

Pottery


Retail

Machine hours

—
0.200
0.300
0.500

Number of employees

0.125
—
0.375
0.500


HR
= $205,000 + 0.200P
P = $100,000 + 0.125HR


HR
= $205,000 + 0.200($100,000 + 0.125HR)
P = $100,000 + 0.125($230,769)


HR
= $205,000 + $20,000 + 0.025HR
P = $100,000 + 28,846


0.975HR
= $225,000
P = $128,846


HR
= $230,769




Pottery


Retail


Human resources:



(0.375 × $230,769)


$ 
86,538


(0.500 × $230,769)



$
115,385

Power:



(0.300 × $128,846)


38,654


(0.500 × $128,846)



64,423

Direct costs


  
80,000
  
50,000



$
205,192
$
229,808
7–16

1.


Repair


Power


Molding

Assembly
Department costs

$ 
48,000
$ 
250,000
$
200,000
$
320,000

Allocation of:


Repair (1/9, 8/9)

(48,000)
0
5,333
42,667


Power (7/8, 1/8)

     
  0

(250,000)
 
218,750
  
31,250
Total overhead cost

$ 
     0
$     
  0
$
424,083
$
393,917

Direct labor hours



÷ 
40,000
÷
160,000
Overhead rate per DLH



$  
10.60
$ 
 2.462
2.
Algebraic equations for relationship between service departments


(R = Repair department; P = Power department):

R = 
$48,000 + 0.2P

P = 
$250,000 + 0.1R


R =
$48,000 + 0.2($250,000 + 0.1R)


R = 
$48,000 + $50,000 + 0.02R


0.98R =
$98,000


R =
$100,000

P = $250,000 + 0.1($100,000)

P = $260,000




Repair


Power


Molding

Assembly

Department costs

$
48,000
$ 250,000

$
200,000
$
320,000

Allocation of:


Repair (0.1, 0.1, 0.8)

(100,000)
10,000
10,000
80,000


Power (0.2, 0.7, 0.1)
  

52,000

 (260,000)
  
182,000
 
26,000
Total overhead cost

$      
 0
$    
   0
$
392,000
$
426,000

Direct labor hours



÷ 
40,000
÷
160,000
Overhead rate per DLH



$   
9.80
$
 2.6625
3.
The direct allocation method ignores any service rendered by one support department to another. Allocation of each support department’s total cost is made directly to the production departments. The reciprocal allocation method recognizes all support department support to one another through the use of simultaneous equations or linear algebra. This allocation procedure is more accurate and should lead to better results, which would be of greater value to management. However, the method is infrequently used in actual practice because of the problems associated with developing a more complex or difficult model to recognize the interrelationships between support departments.

Chapter 8
8–1

Weber Company

Production Budget

For the Second Quarter, 20XX


  April

May

June

Quarter

Sales

12,000
50,000
30,000

92,000
Desired ending inventory

 
7,500
  
4,500
  
4,200

4,200

Total needs

19,500
54,500
34,200

96,200

Less: Beginning inventory

 
1,800
  
7,500
  
4,500

1,800

Units to be produced

17,700
 47,000
 29,700

94,400
  8–2

1.
Sleepeze Company

Sales Budget



Quarter 1
Quarter 2
Quarter 3
Quarter 4

Year


Standard Pillow:



Units
5,000
6,500
10,000
5,500
27,000



Unit price
(
$4.00
(
$4.00
(
$4.00
(
$4.00
(
$4.00



$
20,000
$
26,000
$
40,000
$
22,000
$108,000

Neck Roll:



Units
4,000
4,500
8,000
5,000
21,500



Unit price
(
$3.00
(
$3.00
(
$3.00
(
$3.00
(
$3.00



$
12,000
$
13,500
$
24,000
$
15,000
$
64,500

Total
$
32,000
$
39,500
$
64,000
$
37,000
$172,500
2.
Sleepeze Company probably asked the marketing vice president for sales quantity and price estimates. This vice president might have considered the level of the past year’s sales of the two products, the actions of competitors, the state of the economy, and so on. 

8–2
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3.
Production budget for standard pillows:



Quarter 1
Quarter 2
Quarter 3

Sales
5,000
6,500
10,000


Desired ending inventory
1,300
2,000
  1,100

Total needs
6,300
8,500
11,100


Less: Beginning inventory
   300
1,300
  2,000


Units to produce
6,000
7,200
  9,100

Production budget for neck rolls:



Quarter 1
Quarter 2
Quarter 3

Sales
4,000
4,500
8,000


Desired ending inventory
   450
   800
   500

Total needs
4,450
5,300
8,500


Less: Beginning inventory
   170
   450
   800



Units to produce
4,280
4,850
7,700
  8–3

1.
Ivans Company


Purchase Budget for Fabric

For the Fourth Quarter, 20XX



October
November
December

Total

Units to be produced
40,000
80,000
50,000
170,000

DM per unit (yd.)
(
0.10
(
0.10
(
0.10
(
0.10
Production needs
4,000
8,000
5,000
17,000

Desired end. inventory (yd.)

1,200

750

900

900
Total needs
5,200
8,750
5,900
17,900

Less: Beginning inventory

600

1,200

750

600
DM to be purchased (yd.)
4,600
7,550
5,150
17,300

Cost per yard
(
$3.50
(
$3.50
(
$3.50
(
$3.50

Total purchase cost
$
16,100
$
26,425
$
18,025
$
60,550
8–3
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2.
Ivans Company


Purchase Budget for Polyfiberfill


For the Fourth Quarter, 20XX




October
November
December

Total


Units to be produced
40,000
80,000
50,000
170,000


DM per unit (oz.)
(
3
(
3
(
3
(
3

Production needs
120,000
240,000
150,000
510,000


Desired end. inventory (oz.)

72,000

45,000

54,000

54,000

Total needs
192,000
285,000
204,000
564,000


Less: Beg. inventory

36,000

72,000

45,000

36,000

DM to be purchased (oz.)
156,000
213,000
159,000
528,000


Cost per ounce
(
$0.05
(
$0.05
(
$0.05
(
$0.05


Total purchase cost
$
7,800
$
10,650
$
7,950
$
26,400
3.
Ivans Company


Direct Labor Budget

For the Fourth Quarter, 20XX




October
November
December

Total


Units to be produced
40,000
80,000
50,000
170,000


Direct labor time per



unit (hrs.)
(
0.20
(
0.20
(
0.20
(
0.20

Total hours needed
8,000
16,000
10,000
34,000


Wage per hour
(
$10.50
(
$10.50
(
$10.50
(
$10.50



Total direct labor cost
$
84,000
$168,000
$105,000
$357,000
  8–4

1.


January
February
March
April
May
Sales

150
140
145
160
200

Desired EI

 
28
 
29
 
32
 
40
 
52

Needed

178
169
177
200
252

Less: BI


 84

 28
 
29
 
32
 
40

Unit purchases


94
141
148
168
212
2.
Sales price
= $8 (monthly dollar sales/unit sales)


Cost × 1.60
= Price



Cost
= $8/1.60



Cost
= $5





Unit
Unit
Total



Month

Purchases
Cost 

Cost


January

94
$5
$
470

February

141
5
705

March

148
5
740

April

168
5
840

May

212
5
1,060

  8–6

1.
From payments in May for credit sales in:

May ($85,000 × 0.40)

$
34,000

April ($80,000 × 0.30)


24,000

March ($70,000 × 0.25)


17,500

February ($65,000 × 0.05)


3,250

Total

$
78,750
2.
April credit sales = $80,000


Decrease in cash from April credit sales = (0.02 × $80,000) = $1,600

8–8

1.
Production budget for August:

Sales

2,500

Desired ending inventory

   840


Total needs

3,340

Less:  Beginning inventory


1,000

Units to produce

2,340
2.
August purchases budget for table legs:

Units to be produced

1,600

DM per unit (leg)

×
4
Production needs

6,400

Desired ending inventory*


4,320

Total needs

10,720

Less: Beginning inventory


4,200

DM to be purchased (leg)


6,520
*Desired ending inventory = (1,800 × 4) × 0.60 = 4,320.

3.
Number of direct labor hours
= 1,800 units × 0.3 direct labor hour per unit




= 540 direct labor hours

Number of employees
= Direct labor hours/Hours per week

                    
= 540/(40 × 4) = 3.375

8–13

1.
Schedule 1:  Sales budget



January


February


March


Total


Units

20,000
25,000
30,000
75,000

Unit selling price

× 
     $90
×     
 $90
×    
  $90
×   
   $90

Sales

$
1,800,000
$
2,250,000
$
2,700,000
$
6,750,000
2.
Schedule 2:  Production budget


January
February

March


Total


Sales (Schedule 1)

20,000
25,000
30,000
75,000

Desired ending inventory

17,500
21,000
21,000
21,000

Total needs

37,500
46,000
51,000
96,000

Less: Beginning inventory

13,000
17,500
21,000
13,000

Units to be produced

24,500
28,500
30,000
83,000
3.
Schedule 3:  Direct materials purchases budget



January


February




Part 714


Part 502


Part 714


Part 502


Units to be produced


24,500

24,500

28,500

28,500

Dir. mat. per unit

×      
5
×    
  3
×
5
×  
    3

Production needs


122,500

73,500

142,500

85,500

Desired EI

  
62,500
  
37,500
 
75,000
  
45,000

Total needs


185,000

111,000

217,500

130,500

Less: BI
 
 
50,000
  
30,000
 
62,500
  
37,500

Dir. mat. to purchase


135,000

81,000

155,000

93,000

Cost per unit

×    
 $4
×
     $3
×
$4
×   
  $3

Total cost

$
540,000
$
243,000
$
620,000
$
279,000



March


Total




Part 714


Part 502


Part 714


Part 502


Units to be produced


30,000

30,000


83,000

83,000

Dir. mat. per unit

×
5
×
3
×
5
×
3

Production needs


150,000

90,000


415,000

249,000

Desired EI


75,000

45,000

75,000

45,000

Total needs


225,000

135,000


490,000

294,000

Less: BI


75,000

45,000

50,000

30,000

Dir. mat. to purchase


150,000

90,000


440,000

264,000

Cost per unit

×
$4
×
$3
×
$4
×
$3

Total cost

$
600,000
$
270,000
$
1,760,000
$
792,000
8–13
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4.
Schedule 4:  Direct labor budget



January


February

March


Total



Units to be produced


(Schedule 2)

24,500
28,500
30,000
83,000

Direct labor time per


unit (hrs.)

×
2
×
2
×
2
×
2
Total hours needed

49,000
57,000
60,000
166,000

Wages per hour

×
$15
×
$15
×
$15
×
$15

Total dir. labor cost

$
735,000
$
855,000
$
900,000
$
2,490,000
5.
Schedule 5: Overhead budget


January

February

March


Total


Budgeted direct labor


hours (Schedule 4)

49,000
57,000
60,000
166,000

Variable overhead rate

×
$3.90
×
$3.90
×
$3.90
×
$3.90
Budgeted var. overhead

$
191,100
$
222,300
$
234,000
$
647,400

Budget fixed overhead


205,000

205,000

205,000

615,000

Total overhead

$
396,100
$
427,300
$
439,000
$
1,262,400
6.
Schedule 6:  Selling and administrative expense budget


January

February

March


Total


Planned sales (Schedule 1)

20,000
25,000
30,000
75,000

Variable selling &


administrative expense


per unit

×
$3.75
×
$3.75
×
$3.75
×
$3.75
Total variable expense

$
75,000
$
93,750
$
112,500
$
281,250
Fixed selling &


administrative expense:



Salaries

$
30,000
$
30,000
$
30,000
$
90,000



Depreciation

5,000
5,000
5,000
15,000



Other


10,000

10,000

10,000

30,000
Total fixed expenses

$
45,000
$
45,000
$
45,000
$
135,000

Total selling &



administrative exp.

$
120,000
$
138,750
$
157,500
$
416,250

8–13
Continued

7.
Schedule 7:  Ending finished goods inventory budget

Unit cost computation:


Direct materials
Part 714 (5 × $4)
= 
$
20




Part 502 (3 × $3)
= 
  
9

$
29.00


Direct labor (2 × $15)

30.00


Overhead:



Variable (2 × $3.90)

7.80



Fixed (2 × $3.705)*


7.41

Total unit cost

$
74.21
* Total fixed OH / Total DLH = $615,000/166,000 = $3.705 per DLH




Units

Cost per Unit
Total Amount
Finished goods

21,000
$74.21
$1,558,410

8.
Schedule 8:  Cost of goods sold budget

Direct materials used (Schedule 3):


Part 714 (415,000 × $4.00)

$
1,660,000


Part 502 (249,000 × $3.00)

 
  747,000
$
2,407,000

Direct labor used (Schedule 4)


2,490,000

Overhead (Schedule 5)



1,262,400

Budgeted manufacturing costs


$
6,159,400

Add: Beginning finished goods (13,000 × $74.21)*



964,730


Goods available for sale


$
7,124,130

Less: Ending finished goods (Schedule 7)



1,558,410

Budgeted cost of goods sold


$
5,565,720
*Assumes that these units cost the same as current quarter’s production.

9.
Schedule 9:  Budgeted income statement

Sales (Schedule 1)

$
6,750,000

Less: Cost of goods sold (Schedule 8)

 
5,565,720

Gross margin

$
1,184,280

Less: Selling and administrative expense (Schedule 6)


416,250

Income before taxes

$
768,030
8–13
Concluded

10.
Schedule 10:  Cash budget



January


February


March


Total

Beg. balance

$
162,900
$
33,800
$
0
$
162,900

Cash receipts


1,800,000

2,250,000

2,700,000

6,750,000

Cash available

$
1,962,900
$
2,283,800
$
2,700,000
$
6,912,900
Less disbursements:


Purchases

$
783,000
$
899,000
$
870,000
$2,552,000


DL payroll


735,000

855,000

900,000

2,490,000


Overhead*


296,100

327,300

339,000

962,400


Marketing & admin.*


115,000

133,750

152,500

401,250


Land




90,000



90,000

Total

$
1,929,100
$
2,305,050
$
2,261,500
$
6,495,650
Ending balance

$
33,800
$
(21,250)
$
438,500
$
417,250

Borrowed/repaid


0

21,250

(21,250)

0

Interest paid


0

0

(213)

(213)


Ending balance

$
33,800
$
0
$
417,037
$
417,037
*Excludes depreciation, which is a noncash expense.

  8–15

a.
Production budget: 


January
February

March


Total


Sales in units

20,000
24,000
16,000
60,000

Plus: ending inventory

12,000

8,000

9,000

9,000
  

Total units required

32,000
32,000
25,000
69,000

Less: beginning inventory

10,000
12,000

8,000
10,000

Units to be produced

22,000
20,000
17,000
59,000
b.
Direct labor budget (hours):


January
February

March


Total


Units to be produced

22,000
20,000
17,000
59,000

Direct labor hours per unit

×
4.0
×
4.0
×
3.5




Total labor budget (hours)
88,000
80,000

59,500

227,500
8–15
Concluded

c.
Direct materials budget:



January

February

March


Total


Units to be produced

22,000
20,000
17,000
59,000

Cost per unit

×
$10
×
$10
×
$10
×
$10

Total direct materials

$
220,000
$
200,000
$
170,000
$
590,000
d.
Sales budget (dollars):



January


February


March


Total


Sales in units

20,000
24,000
16,000
60,000

Sales price per unit

×
$80
×
$80
×
$75



Total sales revenue

$1,600,000
$
1,920,000
$
1,200,000
$
4,720,000
Chapter 9

9–3

1.
MPV = (AP – SP)AQ


MPV = ($0.045 – $0.040)570,000 = $2,850 U


MUV = (AQ – SQ)SP


MUV = (570,000 – 550,000)$0.040 = $800 U

	AP ( AQ
	SP ( AQ
	SP ( SQ

	$0.045 ( 570,000
	$0.040 ( 570,000
	$0.040 ( 550,000

	
	$2,850 U
	$800 U
	

	
	Price Variance
	Usage Variance
	


2.
LRV = (AR – SR)AH


LRV = ($2.55 – $2.60)5,200 = $260 F


LEV = (AH – SH)SR


LEV = (5,200 – 5,000)$2.60 = $520 U

	AR ( AH
	SR ( AH
	SR ( SH

	$2.55 ( 5,200
	$2.60 ( 5,200
	$2.60 ( 5,000

	
	$260 F
	$520 U
	

	
	Rate Variance
	Efficiency Variance
	


3.
Materials

22,800



Direct Materials Price Variance

2,850




Accounts Payable


25,650


Work in Process

22,000


Direct Materials Usage Variance

800




Materials


22,800


Work in Process

13,000


Direct Labor Efficiency Variance

520




Direct Labor Rate Variance


260




Wages Payable


13,260

9–4

1.
Fixed overhead analysis:

	
	
	Applied FOH

	Actual FOH
	Budgeted FOH
	$0.375 ( 520,000

	$200,000
	$187,500
	$195,000

	
	$12,500 U
	$7,500 F
	

	
	Spending
	Volume
	



Note: Fixed OH rate = $187,500/500,000 = $0.375 per DLH


The spending variance simply compares what we should have spent with the amount actually spent. One possible interpretation of the volume variance is that it is a measure of error in specifying the denominator volume. “We guessed wrong.” Another possibility is that it signals a gain (loss) from producing and selling more (less) than expected. If the denominator volume used was practical capacity, then it also becomes a measure of unused capacity. However, since the denominator volume is based on expected output and not practical output, the first two interpretations are more appropriate for this example.

2.
Variable overhead analysis:

	
	Budgeted VOH
	Applied VOH

	Actual VOH
	$0.50 ( 540,000
	$0.50 ( 5 ( 104,000

	$260,000
	$270,000
	$260,000

	
	$10,000 F
	$10,000 U
	

	
	Spending
	Efficiency
	



Note: VOH rate = $(437,500 – 187,500)/500,000 = $0.50 per DLH


The variable overhead spending variance can occur because of changes in the prices of the individual items that make up variable overhead. In this sense, it is similar to the direct materials and direct labor price variances. However, the variable overhead cost and rate can also be affected by inefficient use of variable overhead inputs. Thus, even if the prices of the individual items remained the same, waste or inefficiency could cause a spending variance.


The variable overhead efficiency variance is perfectly correlated with the direct labor efficiency variance. The cause of any variance is a difference between actual and standard direct labor hours. This reflects the underlying assumption of functional-based overhead control (within a typical standard costing system): all overhead costs are assumed to be driven by direct labor hours, a unit-level driver.

  9–6

1.
Yield ratio = 165/200 = 0.825

2.
SPy = $3.30/165 = $0.02

3.
Direct material yield variance
= (Standard yield – Actual yield)SPy




= (26,400 – 25,400)$0.02 = $20 U


Note: Standard yield = 0.825 ( 32,000 = 26,400

4.
Direct Material

AQ


SM

AQ – SM

SP


(AQ – SM)SP

Tomatoes

25,600
28,800
(3,200)
$0.015
$ (48) F


Chili peppers

6,400
3,200
3,200
$0.030

96 U


Direct material mix variance

$
48 U

9–7

1.
MPV = (AP – SP)AQ


Tomatoes:




MPV = ($0.020 – $0.015)25,600 = $128 U


Chili peppers:




MPV = ($0.028 – $0.030)6,400 = $12.80 F


Tomatoes:



Materials

384.00



MPV

128.00





Accounts Payable


512.00


Chili peppers:



Materials

192.00





MPV


12.80





Accounts Payable


179.20


Or combined:



Materials

576.00



MPV

115.20





Accounts Payable


691.20

2.
Materials usage variance:




AQ


SQ*

AQ – SQ

SP

(AQ – SQ)SP



25,600
27,709
(2,109)
$0.015
$
(31.64)† F




6,400
3,079
3,321
0.030

99.63    U


MUV




$
67.99
U


*(25,400/0.825) ( 0.90; (25,400/0.825) ( 0.10


†Rounded


Tomatoes: 



WIP

415.64





MUV


31.64





Materials


384.00


Chili peppers:



WIP

92.37



MUV

99.63





Materials


192.00


Or combined:



WIP

508.01



MUV

67.99





Materials


576.00

9–7
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3.
The direct materials price and usage variances are both favorable and unfavorable. Reasons for price variances: random market fluctuation of the input prices, permanent changes in the input prices, changes in suppliers, quality differences, and quantity discounts (or lack thereof). Reasons for usage variances: quality of direct materials, use of less skilled workers, use of more skilled workers, changes in processes, and carelessness of workers.

  9–9

1.
MPV = (AP – SP)AQ


MPV = ($2.90 – $3.00)78,200 = $7,820 F


MUV = (AQ – SQ)SP


MUV = (78,200 – 75,000)$3.00 = $9,600 U

	AP ( AQ
	SP ( AQ
	SP ( SQ

	$2.90 ( 78,200
	$3.00 ( 78,200
	$3.00 ( 75,000

	
	$7,820 F
	$9,600 U
	

	
	Price Variance
	Usage Variance
	


9–9
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2.
LRV = (AR – SR)AH


LRV = ($5.20 – $5.00)90,000 = $18,000 U


LEV = (AH – SH)SR


LEV = (90,000 – 87,500)$5.00 = $12,500 U

	AR ( AH
	SR ( AH
	SR ( SH

	$5.20 ( 90,000
	$5.00 ( 90,000
	$5.00 ( 87,500

	
	$18,000 U
	$12,500 U
	

	
	Rate Variance
	Efficiency Variance
	


3.
Materials

234,600




Direct Materials Price Variance


7,820




Accounts Payable


226,780


Work in Process

225,000



Direct Materials Usage Variance

9,600




Materials


234,600


Work in Process

437,500


Direct Labor Efficiency Variance

12,500


Direct Labor Rate Variance

18,000




Wages Payable


468,000

9–11

1.
Fixed overhead analysis:

	
	
	Applied FOH

	Actual FOH
	Budgeted FOH
	$1.20 ( 0.25 ( 900,000

	$300,000
	$300,000
	$270,000

	
	$0
	$30,000 U
	

	
	Spending
	Volume
	



Note: Fixed OH rate = $300,000/250,000 = $1.20 per direct labor hour.


One possible interpretation of the volume variance is that it is a measure of error in specifying the denominator volume. “We guessed wrong.”


Another possibility is that it signals a gain (loss) from producing and selling more (less) than expected. If the denominator volume used was practical capacity, then it also becomes a measure of the cost of unused capacity. 

2.
Variable overhead analysis:

	
	Budgeted VOH
	Applied VOH

	Actual VOH
	$1.80 ( 230,000
	$1.80 ( 0.25 ( 900,000

	$500,000
	$414,000
	$405,000

	
	$86,000 U
	$9,000 U
	

	
	Spending
	Efficiency
	



Note: VOH rate = $450,000/250,000 = $1.80 per direct labor hour.


The variable overhead spending variance can occur because of changes in the prices of the individual items that make up variable overhead. In this sense, it is similar to the direct materials and direct labor price variances. However, the variable overhead cost and rate can also be affected by inefficient use of variable overhead inputs. Thus, even if the prices of the individual items remained the same, waste or inefficiency could cause a spending variance.

9–11
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3.
Journal entries:


a.
Work in Process

675,000





Variable Overhead Control


405,000





Fixed Overhead Control


270,000


b.
Variable Overhead Control

500,000



Fixed Overhead Control

300,000





Miscellaneous Accounts


800,000


c.
Fixed Overhead Volume Variance

30,000



Variable Overhead Spending Variance

86,000



Variable Overhead Efficiency Variance

9,000





Fixed Overhead Control


30,000





Variable Overhead Control


95,000


d.
Cost of Goods Sold

125,000





Fixed Overhead Volume Variance


30,000





Variable Overhead Spending Variance


86,000





Variable Overhead Efficiency Variance


9,000

  9–14

1.
MPV
= (AP – SP)AQ


MPV
= ($1.50 – $1.60)744,000




= $74,400 F


MUV
= (AQ – SQ)SP


MUV
= (736,000 – 700,000*)$1.60




= $57,600 U


*SQ = 10 ( 70,000.


Note: MPV is calculated at the point of purchase. Since direct materials purchased do not equal direct materials used, a 3-pronged diagram is not given.

9–14
Continued

2.
LRV
= (AR – SR)AH



LRV
= ($17.90 – $18.00)56,000




= $5,600 F


LEV
= (AH – SH)SR


LEV
= (56,000 – 52,500*)$18.00




= $63,000 U


*SH = 0.75 ( 70,000.

	AR ( AH
	SR ( AH
	SR ( SH

	$17.90 ( 56,000
	$18.00 ( 56,000
	$18.00 ( 52,500

	$1,002,400
	$1,008,000
	$945,000

	
	$5,600 F
	$63,000 U
	

	
	Rate Variance
	Efficiency Variance
	


3.
Fixed overhead analysis:

	
	Budgeted FOH
	Applied FOH

	Actual FOH
	$4.00 ( 54,000
	$4.00 ( 52,500

	$214,000
	$216,000
	$210,000

	
	$2,000 F
	$6,000 U
	

	
	Spending
	Volume
	



Note: Practical volume in hours = 0.75 ( 72,000 = 54,000 hours. The use of practical volume implies that the volume variance is a measure of unused capacity.

4.
Variable overhead analysis:

	
	Budgeted VOH
	Applied VOH

	Actual VOH
	$3.00 ( 56,000
	$3.00 ( 52,500

	$175,400
	$168,000
	$157,500

	
	$7,400 U
	$10,500 U
	

	
	Spending
	Efficiency
	


9–14
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5.
a.
Materials

1,190,400





MPV


74,400





Accounts Payable


1,116,000


b.
WIP

1,120,000



MUV

57,600





Materials


1,177,600


c.
WIP

945,000



LEV

63,000





LRV


5,600





Wages Payable


1,002,400


d.
WIP

367,500





Variable Overhead Control


157,500





Fixed Overhead Control


210,000


e.
Variable Overhead Control

175,400



Fixed Overhead Control

214,000





Miscellaneous Accounts


389,400


f.
Closing direct materials and direct labor variances:




Cost of Goods Sold

40,600




MPV


74,400




LRV


5,600





MUV


57,600





LEV


63,000



Overhead:




Fixed Overhead Volume Variance

6,000




Variable Overhead Spending Variance

7,400




Variable Overhead Efficiency Variance

10,500





Fixed Overhead Spending Variance


2,000





Fixed Overhead Control


4,000





Variable Overhead Control


17,900



Closing overhead variances:




Cost of Goods Sold

23,900





Fixed Overhead Volume Variance


6,000





Variable Overhead Spending Variance


7,400





Variable Overhead Efficiency Variance


10,500




Fixed Overhead Spending Variance

2,000





Cost of Goods Sold


2,000

9–18

1.
Direct Material

AQ


SM

AQ – SM

SP

(AQ – SM)SP

Chem A

140,000
150,000
(10,000)
$2.00

$
(20,000)


Chem B

60,000
50,000
10,000
3.00


30,000

Mix variance

$
10,000
U


Yield variance
= (Standard yield – Actual yield)SPy



= (150,000 – 158,400)$3.00




= $25,200 F


Note: Standard yield = 0.75 ( 200,000; SPy = $45,000/15,000.

2.
Total standard input
= Actual yield/Yield ratio




= 158,400/0.75




= 211,200 gallons


SQ(Chem A) = 211,200 ( 0.75 = 158,400 gallons


SQ(Chem B) = 211,200 ( 0.25 =  52,800 gallons


Direct materials usage variance:




AQ


SQ

AQ – SQ

SP

(AQ – SQ)SP




140,000
158,400
(18,400)
$2.00
$
(36,800)




60,000
52,800
7,200
3.00

21,600


MUV

$
(15,200)
F


MUV
= Mix variance + Yield variance




= $10,000 U + $25,200 F




= $15,200 F

Chapter 17

  17–3

1.
Break-even in units
= $4,325/($6.50 – $4.00)




= 1,730 pieces of pottery

2.
Number of units to earn $7,000 profit:




= ($4,325 + $7,000)/($6.50 – $4.00)




= 4,530 pieces of pottery


Sales ($6.50 ( 4,530)
$29,445


Less: Variable costs ($4 ( 4,530)

18,120


Contribution margin
$11,325


Less: Fixed costs

4,325


Operating income
$
7,000
17–4

1.
Break-even in units = $2,380/($60 – $25) = 68 jobs per month

2.
65 Jobs
100 Jobs
Sales

$
3,900
$
6,000

Less: Variable cost
 
 
1,625
 
2,500

Contribution margin

$
2,275
$
3,500

Less: Fixed expenses

  
2,380
 
2,380

Operating income

$
(105)
$
1,120
At 100 jobs, the profit is $1,120; at 65 jobs, the loss is $105.

3.
Break-even in units = $2,380/($75 – $25) = 47.6 or 48 jobs per month

  17–6

1.
Contribution margin ratio = 1 – ($5,066,600/$10,780,000) = 0.53

Break-even sales revenue = $2,194,200/0.53 = $4,140,000

2.
Margin of safety
= Sales – Break-even sales


= $10,780,000 – $4,140,000 = $6,640,000

3.
Contribution margin from increased sales = ($150,000)(0.53) = $79,500

Cost of proposal = $140,000


No, the proposal is not a good idea, the company’s operating income will decrease by $60,500. 

17–8

1.
Sales (17,800 ( $35)
$623,000


Variable expenses (17,800 ( $23.10)

411,180


Contribution margin
$211,820


Fixed expenses

23,800


Operating income
$188,020


Income taxes (@ 40%)

75,208


Net income
$112,812
2.
Break-even revenue = $23,800/0.34 = $70,000

3.
Units = ($23,800 + $214,200)/($35.00 – $23.10) = 20,000

4.
Before-tax income = $214,200/(1 – 0.40) = $357,000


Units = ($23,800 + $357,000)/($35.00 – $23.10) = 32,000

  17–9

1.
Sales


$
1,500,000

Less variable expenses:


Direct materials

$
250,000


Direct labor

150,000


Variable overhead

80,000


Variable selling & admin.

 
300,000
  
780,000
Contribution margin


$ 
720,000
Contribution margin ratio = $720,000/$1,500,000 = 0.48

Break-even revenue
= Fixed expenses/Contribution margin ratio


= ($100,000 + $250,000)/0.48


= $729,167

2.
Next year’s data:

Fixed expenses = $100,000 + $250,000 + $45,000 = $395,000

Sales = $1,500,000

Variable expenses = $780,000(1.1) = $858,000

Contribution margin ratio
= ($1,500,000 – $858,000)/$1,500,000


= 0.428

Break-even point = $395,000/0.428 = $922,897

  17–12

1.
Trimax:
$250,000/$50,000 = 5

Quintex:
$400,000/$50,000 = 8

2.

Trimax, Inc.


Quintex, Inc.


X = $200,000/0.5*
X = $350,000/0.8*

X = $400,000
X = $437,500

*$250,000/$500,000 = 0.5; $400,000/$500,000 = 0.8.


Quintex must sell more than Trimax in order to break even because it must cover $150,000 more in fixed expenses. (It is more highly leveraged.)

3.
Trimax:
5 × 50% = 250%

Quintex:
8 × 50% = 400%


The percentage increase in profits for Quintex is higher than Trimax’s increase due to Quintex’s higher degree of operating leverage (i.e., it has a larger amount of fixed expenses in proportion to variable costs than Trimax). Once fixed expenses are covered, additional revenue must only cover variable costs, and 50% of Quintex’s revenue above break-even is profit, whereas only 20% of Trimax’s revenue above break-even is profit.

17–13

1.




Variable




Units in


Package

Product

Price*
–

Cost

=
CM
×

Mix

=

CM


Miniphone
$25
$12
$13
1
$
13

Netphone
60
50
10
3
 
30

Total

$
43
*$5,000,000/200,000 = $25

$36,000,000/600,000 = $60

Break-even
= $3,440,000/$43


= 80,000

80,000 miniphones
(1 × 80,000)

240,000 netphones  
(3 × 80,000)

2.
Revenue = $3,440,000/($8,600,000/$41,000,000) = $16,400,000

  17–20

1.
$900,000/100,000 = $9 = Unit contribution margin

Units = $765,000/$9 = 85,000 units

Profit = 30,000 × $9 = $270,000

2.
CM ratio = $900,000/$2,000,000 = 0.45

Break-even sales = $765,000/0.45 = $1,700,000

Profit = ($200,000 × 0.45) + $135,000 = $225,000

3.
Margin of safety = $2,000,000 – $1,700,000 = $300,000

4.
$900,000/$135,000 = 6.667 (Operating leverage)

6.667 × 20% = 1.3333

1.3333 × $135,000 = $180,000

New profit level = $180,000 + $135,000 = $315,000

5.
0.10($20) × Units
= ($20 × Units) – ($11 × Units) – $765,000



$2 × Units
= ($9 × Units) – $765,000



Units
= 109,286

6.
Operating income = $180,000/(1 – 0.4) = $300,000

Units = ($765,000 + $300,000)/$9 = 118,334

  17–23

1.
Break-even units = $300,000/$20.30* = 14,778

*$406,000/20,000 = $20.30.

Break-even dollars
= 14,778 × $60.90** = $899,980


or


= $300,000/0.3333 = $900,090

The difference is due to rounding error.

**$1,218,000/20,000 = $60.90.

2.
Margin of safety = $1,218,000 – $900,090 = $317,910

3.
Sales

$
1,218,000

Variable costs ($1,218,000 × 0.45)

   
548,100

Contribution margin

$  
669,900

Fixed costs

   
550,000

Net income

$
  119,900
Break-even units = $550,000/$33.495* = 16,420

Break-even sales dollars = $550,000/0.55** = $1,000,000

*$669,900/20,000 = $33.495.

**$669,900/$1,218,000 = 55%.
Chapter 18

  18–2

1.
Flexible resources: Forms, postage, and other supplies

Committed resources: Clerks, PC system

2.
Activity availability
=
Activity usage
+
Unused activity


32,000
=
29,320
+
2,680

18–2
Concluded

3.
Activity costa
=
Cost of activity used
+
Cost of unused activityb

$135,858
=
$126,076
+
$9,782

a[4($27,400 + $1,800)] + [($20,800/32,000) × 29,320].

b[4($27,400 + $1,800)] × 2,680/32,000.

4.
a.
Since demand changes for the flexible resources, the cost of supplies increases by $650 ($0.65 × 1,000). For the committed resources, there is sufficient excess capacity (2,680 purchase orders = 32,000 – 29,320) to handle the special order.


b.
If the special order requires 4,500 purchase orders, there is not sufficient excess capacity to handle it. An additional clerk must be hired (at $27,400) and an additional PC system must be obtained (annual depreciation of $1,800). The extra flexible resource cost of the additional purchase orders is $2,925 (4,500 × $0.65). This all seems excessive for a     1-time special order. There may be other options for dealing with the    excess capacity requirement—e.g., using a temporary agency to hire a clerk and having this clerk work outside the normal shift to avoid the need to invest in a new PC system. However, the important point here is that additional resources are needed and are relevant to the decision.
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1.
The company should accept the offer as the additional revenue is greater than the additional costs (assuming fixed overhead is allocated and will not increase with the special order):

Incremental revenue per croquet set

$
21.00

Incremental cost per croquet set

 
18.05*


Incremental income per croquet set

$
2.95
Total additional income: $2.95 × 4,000 = $11,800

*$7.90 + $5.40 + $4.75 = $18.05.

2.
If the idle capacity is viewed as a temporary state, then accepting an order that shows a loss in order to maintain labor stability and community image may be justifiable. Qualitative factors often outweigh quantitative (at least in the short run).
18–5

1.

Make


Buy


Direct materials

$
1,050,000
$     
 0

Direct labor

300,000
0

Variable overhead

45,000
0

Fixed overhead

12,000
0

Purchase cost


       0

 1,410,000
($94 × 15,000)


Total relevant costs

$
1,407,000
$
1,410,000
Darim Company should continue manufacturing the part.

2.
Maximum price = $1,407,000/15,000 = $93.80
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1.

Make


Buy


Direct materials

$
140,000
$    
    0

Direct labor

60,000
0

Variable overhead

20,000
0

Purchase cost

           
0
  
230,000

$
220,000
$
230,000
The offer would be rejected, and the company would continue to produce internally.

2.

Make


Buy


Direct materials

$
140,000
$        
0

Direct labor

60,000
0

Variable overhead

20,000
0

Setups

3,600
0

Inspections

12,300
0

Materials handling

8,000
0

Purchase cost


           0
 
230,000

$
243,900
$
230,000
The outcome now favors the purchase option.

3.
In making this decision Golf-2-Go should consider such qualitative factors as the quality of the part, the reliability of the supplier, the effect of labor reductions on employee morale, the possibility of price increases in the future, and the effect on the overall strategic position of the firm. The strategic implications are particularly important. Does Golf-2-Go really want to reduce the level of backward integration? If Golf-2-Go is pursuing a cost leadership strategy, is purchasing the part the best way of reducing costs? Or should it first examine ways of reducing costs internally before making a purchase decision? It may be possible to reduce waste and inefficiency to the point where internal production is much better (from a cost reduction point of view) than external purchase.

4.
The controller does have a point. Purchasing the part will affect a number of other activities such as purchasing, receiving, and paying bills. If these activities do not have unused capacity that can absorb the increased demands associated with the new part, then resource spending could increase and this should be factored into the analysis. An ABC system would tend to make this focus a natural outcome and thus avoid the likelihood of missing any incremental costs.
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1.
Functional-based statement:



Smooth


Crunchy


Total

Revenues

$ 
5,000,000
$ 
800,000
$
5,800,000

Variable expenses:


Direct materials


(2,500,000)

(480,000)

(2,980,000)


Direct labor

(500,000)
(80,000)

(580,000)


Variable overheada

   
(360,000)
  
(90,000)

(450,000)

Contribution margin

$
1,640,000
$ 
150,000
$
1,790,000

Less: Direct fixed expenses

    
200,000
   
60,000

260,000

Product margin

$
1,440,000
$  
90,000
$
1,530,000

Common fixed expensesb


567,500

Income before taxes

$
962,500
aOnly direct labor benefits and machine costs vary with direct labor hours. Why direct labor hours as driver for machine costs? Use two overhead rates as follows:


Direct Labor Benefits $200,000 / 50,000 hours = $4/hr; $160,000 to Smooth, $40,000 to Crunchy

Machining:   $250,000 / 12,500 machine hours = $20 per machine hour;


$200,000 to Smooth, $50,000 to Crunchy

Total Var OH allocated to Smooth is still $360,000 and $90,000 to Crunchy

All other overhead costs are fixed with respect to this driver. Thus, Variable overhead rate = $450,000/50,000 direct labor hours = $9 per direct labor hour.

Smooth:
$9 × 40,000 = $360,000

Crunchy:
$9 × 10,000 = $90,000

b$567,500 = $500,000 + $22,500 + $45,000.

Activity-based statement:



Smooth


Crunchy


Total

Revenues

$
5,000,000
$
800,000
$
5,800,000

Variable costsa

 
3,360,000
  
650,000

4,010,000

Contribution margin

$
1,640,000
$
150,000
$
1,790,000

Traceable expenses:


Advertising:



Direct fixed

(200,000)
(60,000)

(260,000)


Receiving:b


Activity fixed

(100,000)
(50,000)

(150,000)



Non-unit variable

(15,000)
(7,500)

(22,500)


Packing:c


Activity fixed

(50,000)
(25,000)

(75,000)



Non-unit variable

   
(30,000)
  
(15,000)

(45,000)

Product margin

$
1,245,000
$  
(7,500)
$
1,237,500

Unused activity expenses:d

Receiving


(50,000)


Packing


(25,000)

Common fixed expenses (machine depreciation)


(200,000)


Income before taxes

$
962,500
aSee functional-based statement for detail.

bFixed activity rate = $200,000/1,000 = $200/receiving order; Variable activity rate = $22,500/750 = $30/receiving order

Activity fixed = ($200 × 500) and ($200 × 250); Non-unit variable = $30 × 500 and $30 × 250

cFixed activity rate = $100,000/2,000 = $50/packing order; Variable activity rate = $45,000/1,500 = $30/packing order; Activity fixed = ($50 × 1,000) and ($50 × 500); Non-unit variable = ($30 × 1,000) and ($30 × 500)

d$200 × 250; $50 × 500.

2.
In a functional-based analysis, the segment margin will signal how much profits will change if a line is dropped. Thus, for the Crunchy line, the analysis indicates that profits will drop by $90,000 and the line should be kept.

3.
ABC keep-or-drop analysis (Crunchy line):


Keep Alternative
Drop Alternative
Contribution margin
$150,000
$      0

Advertising:


Direct fixed
(60,000)
0

Receiving:a

Nonunit variable
(7,500)
0


Traceable fixed
(50,000)
0


Unused capacity
(50,000)
0

Packing:b

Nonunit variable
(15,000)
0


Traceable fixed
  (25,000)
       0
Total
$ (57,500)
$0
a($22,500/750) × 250; $200 × 250 (traceable fixed); $200 × 250 (unused capacity needed to achieve the entire step). One step can be saved by dropping the Crunchy line (250 orders used by that line plus 250 orders of current permanent unused capacity). The savings from eliminating one step of capacity are broken down into these two sources and listed as traceable fixed and unused capacity.

b($45,000/1,500) × 500; ($100,000/2,000) × 500 (Two steps can be reduced by dropping the Crunchy line; the permanent unused packing capacity can produce more savings but these are possible whether or not this line is dropped and so are not relevant.)

The ABC analysis favors dropping the Crunchy line, producing a savings of $57,500.
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1.
Sales

$
168,000

Cost of goods sold

 
138,000

Gross profit

$
30,000
2.
Split-Off
Process Further
Difference
Revenues

$
15,000
$
58,500
$
43,500

Further processing cost


      0
 
39,675
 
39,675

Gross profit

$
15,000
$
18,825
$ 
3,825
Further processing will increase profit by $3,825. Joint costs are irrelevant; they will be incurred whether or not the organ meats are processed further.

  PROBLEMS

18–10

1.

Keep


Drop

Sales

$
16,200,000
$
10,200,000

Variable expenses
 

13,430,000
  
8,160,000

Contribution margin

$
2,770,000
$
2,040,000

Direct fixed expenses
  

900,000
  
  500,000

Segment margin

$
 1,870,000
$ 
1,540,000
If the company stops selling auto insurance, income will decrease by $330,000 ($1,870,000 – $1,540,000). Therefore, the company should continue to sell automobile insurance.
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2.
Automobile
Life



Insurance


Insurance


Total

Sales

$
4,620,000
$
12,360,000
$
16,980,000

Less: Variable costs

 
4,213,000
  
9,888,000
 
14,101,000

Contribution margin

$  
407,000
$ 
2,472,000
$ 
2,879,000

Less: Direct fixed expenses

   
400,000
   
 500,000
  
900,000

Segment margin

$  
 7,000
$ 
1,972,000
$ 
1,979,000

Less: Common fixed costs

   
 350,000

Net income

$
1,629,000
The advertising should be increased as income would increase by $59,000 ($1,629,000 – $1,570,000).
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1.

Creemy


Shiney


Total


Revenue

$
1,728,000
$
1,872,000
$
3,600,000

Variable expenses

 
1,008,000

   432,000
 
1,440,000

Contribution margin

$  
720,000
$
1,440,000
$
2,160,000

Joint cost


   840,000

Operating income

$
1,320,000
2.
If the order is accepted, Lancaster must manufacture two additional stan​dard production runs (2 × 240,000 gallons = 480,000 gallons requested). The two added production runs will also generate 720,000 gallons of Creemy.



Creemy


Shiney


Total

Revenue

$
2,304,000
$
3,504,000
$
5,808,000

Variable expenses
 

2,016,000

   816,000
 
2,832,000

Contribution margin

$ 
 288,000
$
2,688,000
$
2,976,000
Joint cost

 
1,680,000


Operating income (loss)

$
1,296,000
Yes, the special order will result in a $1,296,000 profit.

18–14

1.

@ 1,000 gals.

Process Further

Sell

Difference
Revenuesa

$
 85,000
$
25,000
$ 
60,000

Containersb

0
(330)
330

Shippingc

(4,000)
(40)
(3,960)

Processingd

(5,000)
0
(5,000)

Packaginge

 
(48,600)
 
          0

(48,600)


$ 
27,400
$
24,630
$ 
2,770
a1,000 × 10 × $8.50 = $85,000; $25 × 1,000.

b$1.65 × (1,000/5).

c[(10 × 1,000)] × $0.40; $0.20 × 200.

d$5.00 × 1,000.

e10 × 1,000 × $4.86.

Chemco should process the suppressant further.

2.
$2,770/1,000 = $2.77 additional income per gallon

$2.77 × 360,000 = $997,200 (additional income)
Chapter 19
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1.
a.
b.


Absorption unit cost:
Variable unit cost:

Direct materials

$ 
7.00
Direct materials

$ 
7.00

Direct labor

8.00
Direct labor

8.00

Variable overhead

3.00
Variable overhead

 
 3.00
Fixed overhead

  
4.50

Total

$
18.00

Total

$
22.50
2.
Vaquero, Inc.


Absorption-Costing Income Statement

Sales (21,300 @ $35)


$
745,500

Cost of goods sold (21,300 @ $22.50)

$
479,250

Less: Overapplied overhead*

  
(7,000)
 
472,250

Gross margin


$
273,250

Less: Selling and administrative expense


 
186,900

Net income


$ 
86,350
*The budgeted fixed overhead rate of $9 per direct labor hour was computed based on 12,000 direct labor hours. Therefore, budgeted fixed overhead must have been $108,000. Since actual fixed overhead was $12,000 less than budgeted, actual fixed overhead must be $96,000. Similarly, the variable overhead rate of $6 per direct labor hour implies budgeted variable overhead of $72,000 ($6 × 12,000 direct labor hours). Since actual variable overhead was $5,000 higher than budgeted overhead, actual variable overhead must be $77,000.

Both variable and fixed overhead were applied on the basis of direct labor hours. Since 12,000 hours were worked, total applied overhead amounts to $180,000. Actual overhead was $173,000 (actual fixed of $96,000 plus actual variable of $77,000).

Applied overhead

$ 
180,000

Actual overhead

 
(173,000)


Overapplied overhead

$   
7,000
3.
Vaquero, Inc.


Variable-Costing Income Statement

Sales (21,300 @ $35)


$
745,500

Variable cost of goods sold (21,300 @ $18)

$
383,400

Add: Overapplied variable overhead

  
 5,000

(388,400)

Variable selling expense (21,300 @ $3)



(63,900)


Contribution margin


$ 
293,200

Less:


Fixed factory overhead

$
 96,000


Selling and administrative expense

 
123,000
  
219,000
Net income


$ 
74,200
Note that the underapplied variable overhead is simply the actual variable overhead of $77,000 minus the applied variable overhead of $72,000 ($6 × 12,000 direct labor hours). Note also that actual fixed factory overhead is charged on the income statement, not applied fixed factory overhead.
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4.
IA – IV
= Fixed overhead rate × (Production – Sales)


$86,350 – $74,200
= $4.50(24,000 – 21,300)


$12,150
= $4.50(2,700)


$12,150
= $12,150

  19–6

1.
Unadjusted cost of goods sold = $304,600 – $3,000 = $301,600

Unit cost = $301,600/29,000 = $10.40

Absorption-costing ending inventory = 1,000 × $10.40 = $10,400

Variable-costing unit cost = $10.40 per unit – $0.75 per unit = $9.65

Variable-costing ending inventory = 1,000 × $9.65 = $9,650

2.
Snobegon, Inc.


Variable-Costing Income Statement


For the First Year of Operations

Sales

$
 522,000

Less: Variable cost of goods sold ($9.65 × 29,000)

  
279,850

Contribution margin

$ 
242,150

Less fixed expenses:


Fixed overhead

(25,500)*


Fixed selling and administrative expense

 
(190,000)

Net income

$
  26,650
*(30,000 × $0.75) + $3,000 = $25,500.


IA – IV
= Overhead rate × (Production – Sales)


$27,400 – $26,650
= $0.75(30,000 – 29,000)


$750
= $750
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1.
Carina’s labor and profit are embedded in the material prices quoted. For example, the food preparation includes numerous activities such as recipe selection, food purchase and preparation, transporting the food to the church, setting up the tables, serving and overseeing staff through​out the party, and clean up. The rental of the dance floor includes finding and ordering the floor, picking it up and transporting it to the church, setting it up, tearing it down afterwards, and returning it.

19–7
Concluded

2.
Carina will need to sit down with the Maria and Estefan and determine which features of the party are most important to them and which are less important. For example, perhaps instead of a sit-down dinner, they would accept a buffet, which would cost less and require less serving time. The open bar could be replaced by champagne punch and soft drinks. The party time could be reduced from seven hours mentioned by the Monteros to four hours. Finally, they could invite fewer people.

3.
Carina should remind Mr. Montero that there are many activities involved in renting and setting up the dance floor. Her rental price for the dance floor includes finding and ordering the floor, picking it up and transporting it to the church, setting it up, tearing it down afterwards, and returning it. She might also suggest that he could rent it himself and handle all activities involved with the floor. 
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1.
Total Cost
Per Unit
Direct materials

$
240,000
$
3.00

Direct labor

88,000
1.10

Variable overhead

72,000
0.90

Fixed overhead

 
36,000
  
0.45

Total cost

$
436,000
$
5.45
Cost of finished goods inventory = $5.45 × 4,000 = $21,800

2.
Total Cost
Per Unit
Direct materials

$
240,000
$
3.00

Direct labor

88,000
1.10

Variable overhead
 

72,000
  
0.90

Total cost

$
400,000
$
5.00
Cost of finished goods inventory = $5.00 × 4,000 = $20,000

3.
Since absorption costing is required for external reporting, the amount reported would be $21,800.
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1.
Skilz Company


Absorption-Costing Income Statement


For Years 1 and 2



Year 1


Year 2

Sales

$
375,000
$
450,000

Less: Cost of goods solda

 
312,500
 
390,000

Gross margin

$ 
62,500
$
 60,000

Less: Selling and administrative expenses

  
17,200
  
17,200

Operating income

$ 
45,300
$
42,800
aCost of goods sold:

Beginning inventory

$
      0
$ 
62,500

Cost of goods manufactured

 
375,000b
 
327,500c

Goods available for sale

$
375,000
$
390,000

Less: Ending inventory

  
62,500
       
0

Cost of goods sold

$
312,500
$
390,000
b[($5 + $3 + $1.50) × 30,000] + $90,000 = $375,000.

c[($5 + $3 + $1.50) × 25,000] + $90,000 = $327,500.

Firm performance, as measured by income, has declined from Year 1 to Year 2.

19–15
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2.
Skilz Company


Variable-Costing Income Statement


For Years 1 and 2



Year 1


Year 2


Sales

$
375,000
$
450,000

Less: Variable cost of goods solda
 

237,500
 
285,000

Contribution margin

$
137,500
$
165,000

Less fixed expenses:


Fixed overhead


(90,000)

(90,000)


Selling and administrative expenses
  

(17,200)
  
(17,200)

Operating income

$
30,300
$ 
57,800

aVariable cost of goods sold:

Beginning inventory

$      
0
$ 
47,500


Variable cost of goods manufactured
 

285,000b
 
237,500c

Goods available for sale

$
285,000
$
285,000


Less: Ending inventory
   

47,500
           
 0

Cost of goods sold

$
237,500
$
285,000
b($5 + $3 + $1.50) × 30,000 = $285,000.

c($5 + $3 + $1.50) × 25,000 = $237,500.

Firm performance, as measured by income, has improved from Year 1 to Year 2.

3.
Since sales have increased with costs remaining the same, one would expect an increase in income. Variable-costing income provides this correspondence, but absorption costing does not.
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1.
Portland Optics, Inc.


Variable-Costing Income Statement


For the Year Ended December 31, 2010
Net sales


$
1,520,000

Variable costs:


Finished goods inventory, 1/1

$
 20,680


WIP inventory, 1/1

28,400


Manufacturing costs

 
834,000


Total available

$
883,080


Finished goods inventory, 12/31

(11,800)


WIP inventory, 12/31

  
(50,000)


Variable manufacturing costs

$
821,280


Variable selling costs

 
121,600


Total variable costs


   
942,880
Contribution margin


$  
577,120

Fixed costs:


Factory overhead

$
175,000


Selling expense

68,400


Administrative expense

 
187,000


Total fixed costs


  
430,400
Operating income


$  
146,720
Finished goods inventory, 1/1:

Inventory using full cost

$
25,000

Less: Fixed overhead (1,080 hrs. × $4)

  
(4,320)

$
20,680
Fixed overhead rate:

2009: $130,000/32,500 = $4 per hour

2010: $176,000/44,000 = $4 per hour

WIP inventory, 1/1:

Inventory using full cost

$
34,000

Less: Fixed overhead (1,400 hrs. × $4)
  

(5,600)

$
28,400

Manufacturing costs:

Materials

$
210,000

Direct labor


435,000

Variable overhead (42,000 hrs. × $4.50)
 

189,000

$
834,000

Variable overhead rate = $198,000/44,000 = $4.50 per hour

19–16
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Finished goods inventory, 12/31:

Inventory using full cost

$
14,000

Less: Fixed overhead (550 hrs. × $4)
 

(2,200)

$
11,800

WIP inventory, 12/31:

Inventory using full cost

$
60,000

Less: Fixed overhead (2,500 hrs. × $4)
 

(10,000)

$
50,000
Variable selling costs:

Net sales × Commission rate = $1,520,000 × 0.08 = $121,600
Fixed selling expense:

Total selling expense

$
190,000

Less: Variable selling costs
 

(121,600)

$
68,400

2.
One advantage is that variable-costing financial statements are more easily understood since they show that profits move in the same direction as sales. Absorption-costing profit, on the other hand, is affected by changes in inventory. A second advantage is that variable costing facilitates the analysis of cost-volume-profit relationships by separating fixed and variable costs on the income statement.
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		2,000		$120,000

		2,001		$150,000

		2,500		$150,000

		2,501		$180,000

		3,000		$180,000

		3,001		$210,000

		3,500		$210,000

		3,501		$240,000

		4,000		$240,000
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Scattergraph of Power Activity
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