CHAPTER 4
Activity-based costing 

  Discussion Questions
1.
A predetermined overhead rate is simply an estimate of the overhead used per unit of driver. It is calculated using budgeted overhead and budgeted levels of the associated driver. Predetermined rates are used because actual overhead may be incurred nonuniformly throughout the year. 

2.
Under- and overapplied overhead are mea- sures of the difference between the actual and applied overhead assigned to production. Underapplied overhead means too little was applied, and overapplied means too much was applied.  

3.
Plantwide overhead rates assign overhead to products in proportion to the amount used of the unit-based driver. If all products consume overhead in proportion to this unit-based driver, no distortion will occur. Cost distortion can occur if the products consume some overhead activities in different proportions than those 
assigned by the unit-based driver (the product diversity factor). No significant distortion will occur unless the activities that are consumed in different proportions make up a significant proportion of the total overhead costs. Thus, two key factors are product diversity and significant non-unit-level overhead costs.

4.
Non-unit-related overhead activities are those overhead activities that are not highly correlated with production volume mea-sures. Examples include setups, materials handling, and inspection. Non-unit-based cost drivers are causal factors that explain the consumption of non-unit-related overhead. Examples include setup hours, number of moves, and hours of inspection.

5.
An overhead consumption ratio measures the proportion of an overhead activity consumed by a product.

6.
Agree. Prime costs can be assigned using direct tracing and therefore do not cause cost distortions. Overhead costs, however, are not directly traceable and can cause distortions. For example, using unit-based drivers to trace non-unit-based overhead costs would cause distortions.

7.
Activity-based product costing is a costing approach that first assigns costs to activities and then to products. The assignment is made possible through the identification of activities, their costs, and the use of cost drivers.

8.
The six steps are: (1) identify, define, and classify activities and key attributes; (2) assign the cost of resources to activities; (3) assign the cost of secondary activities to primary activities; (4) identify cost objects and specify the amount of each activity consumed by specific cost objects; (5) calculate primary activity rates; and (6) assign activity costs to cost objects.

9.
The cost of resources is assigned to activities using direct tracing and resource drivers. Resource drivers such as effort expended and material usage trace costs to activities using causal relationships. Assigning costs to activities requires unbundling the general ledger. General ledger accounts accumulate costs by department and by account—not by activity. Thus, the costs in the general ledger account must be reassigned to activities—this is what unbundling means.

10.
A bill of activities specifies the product, expected product quantity, activities, and amount of each activity expected to be consumed by each product.
11.
Two types of activity drivers are transaction drivers and duration drivers. Transaction drivers measure the demands placed on an activity using the number of times an activity is performed. Duration drivers measure demands by the time it takes to perform an activity.

12.
Unit-level activities are those that occur each time a unit of product is produced. Batch-level activities are those that are performed each time a batch of products is produced. Product-level or sustaining activities are those that are performed as needed to support the various products produced by a company. Facility-level activities are those that sustain a factory’s general manufacturing process.

13.
TDABC simplifies ABC by eliminating the need to do detailed interviews and surveys to assess activity costs. By using objectively determined capacity cost rates, activity rates can be calculated directly.
14.
Updating a TDABC model is easy because activity rates are updated simply by updating the capacity cost rate. Most changes in operating conditions are reflected by changes in either resource costs or system time. These changes are reflected in the capacity cost rate which is then used to update the activity rate.  

15.
Reduced systems can be achieved by applying the Pareto principle (or 80/20 rule) to activity cost or a series of simultaneous equations based on consumption ratios. The Pareto principle approach creates an approximately relevant ABC system. The simultaneous equation approach creates a reduced system that duplicates the accuracy. The Pareto approach is easy to understand and implement. The simultaneous equation approach creates a system that duplicates the accuracy of the more complex system, and it may be even smaller in size than the Pareto approach. Preserving accuracy probably produces the most benefit and thus has the most merit of the two approaches.
  Cornerstone Exercises

Cornerstone Exercise 4.1

1.
Plantwide rate = $2,000,000/50,000 = $40.00 per hour


Applied overhead:



Deluxe


Regular


$40.00 × 10,000
$400,000


$40.00 × 40,000

$1,600,000
2.
Overhead per unit (deluxe) = $400,000/20,000 = $20

Overhead per unit (regular) = $1,600,000/200,000 = $8
3.
There would be an increase of $400,000 ($40 × 10,000) of overhead assigned to the deluxe speakers and so profitability for this product line would decrease by this amount. Overhead assignments affect product cost and profitability and thus can affect many decisions (e.g., pricing). This conclusion, in turn, implies that the way overhead is assigned is important.
Cornerstone Exercise 4.2

1.
Overhead variance = $470,000 – $500,000 = $30,000 overapplied 


Overhead Control

30,000



Cost of Goods Sold


30,000
2.
Proration: (0.40 × $30,000; 0.2 × $30,000; 0.4 × $30,000)


Overhead Control

30,000



Cost of Goods Sold


12,000


Work-in-Process Inventory


6,000



Finished Goods Inventory


12,000



Prorated


Unadjusted
Overapplied
Adjusted



Balance


Overhead


Balance


Work-in-Process Inventory

$100,000
$  6,000
$94,000


Finished Goods Inventory

200,000
12,000
188,000


Cost of Goods Sold

200,000
12,000
188,000

Cornerstone Exercise 4.2
(Concluded)

3.

Cost of Goods Sold

30,000


Overhead Control


30,000

Cost of Goods Sold

12,000

Work-in-Process Inventory

6,000


Finished Goods Inventory

12,000



Overhead Control


30,000
Cornerstone Exercise 4.3

1.
Molding: $400,000/5,000 = $80 per machine hour
Polishing: $80,000/20,000 = $4 per direct labor hour
2.
Overhead assignment:


 Form   A 
 Form   B 


($80 × 3,500) + ($4 × 5,000)

$300,000


($80 × 1,500) + ($4 × 15,000)



$180,000

Total applied overhead

$300,000
$180,000

Units of production

÷
30,000
÷
50,000


Unit overhead cost

$
10.00
$
3.60

Plantwide rate = $480,000/25,000 = $19.20 per direct labor hour

Form A unit overhead cost: $19.20 × 6,000/30,000 = $3.84

Form B unit overhead cost: $19.20 × 19,000/50,000 = $7.30 (rounded)

Relative to the plantwide rate, the cost increased dramatically for Form A (from $3.84 to $10.00) and decreased significantly for Form B (from $7.30 to $3.60). 

3.
Overhead assignment:



 Form   A 
 Form   B 


($80 × 1,200) + ($4 × 5,000)

$116,000


($80 × 3,800) + ($4 × 15,000)



$364,000

Total applied overhead

$116,000
$364,000


Units of production

÷
30,000
÷
50,000

Unit overhead cost

$
3.87
$
7.28
Cornerstone Exercise 4.3
(Concluded)


Compared to the plantwide unit overhead costs, the cost is $0.03 more for Form A and $0.02 less for Form B. The message is that departmental rates may not necessarily cause a significant change in the assignments. It depends on the complexity of each product and how the resource demands are made in each department.

Cornerstone Exercise 4.4

1.



Consumption Ratios


Overhead Activity
Part X12
Part YK7
Activity Driver

Machining

0.14a
0.86a
Machine hours

Setups

0.33b
0.67b
Number of setups

Inspecting products

0.10c
0.90c
Testing hours


Purchasing

0.13d
0.87d
Purchase orders

a50,000/350,000 (Part X12) and 300,000/350,000 (Part YK7) 


b40/120 (Part X12) and 80/120 (Part YK7)


c1,000/10,000 (Part X12) and 9,000/10,000 (Part YK7)


d500/4,000 (Part X12) and 3,500/4,000 (Part YK7)

2. 



Consumption Ratios


Overhead Activity
Part X12
Part YK7
Activity Driver

Plantwide:



Manufacturing

0.30a
0.70a
Direct labor hours


a30,000/100,000 (Part X12) and 70,000/100,000 (Part YK7)


When compared with the consumption ratios, it appears that the plantwide rate is undercosting Part YK7 and overcosting Part X12 (0.30 is more than all but one activity consumption ratio for X12). 

3.


Consumption Ratios


Overhead Activity
Part X12
Part YK7
Activity Driver

Plantwide:



Manufacturing

0.14a
0.86a
Machine hours


a50,000/350,000 (Part X12) and 300,000/350,000 (Part YK7)

Cornerstone Exercise 4.4
(Concluded)

The plantwide rate using machine hours may make the assignments better—all but one of Part X12’s activities has a consumption ratio close to 0.14. If the activity costs were about equal, then we could say that the cost assignment with machine hours would definitely be more accurate. 
Cornerstone Exercise 4.5

1.
Machining rate: $6,000,000/600,000 = $10per machine hour


Engineering rate: $2,000,000/4,000 = $500 per hour

Receiving rate: $560,000/1,600 = $350 per order

Inspecting rate: $360,000/2,400 = $150 per hour

2.



    Basic  
                Advanced  

Prime costs

$8,000,000
$
30,000,000


Overhead costs:



Machining:




$10 × 100,000


1,000,000




$10 × 500,000



5,000,000


Engineering:



$500 × 400


200,000




$500 × 3,600



1,800,000



Receiving:




$350 × 400


140,000




$350 × 1,200



420,000



Inspecting products:




$150 × 800


120,000




$150 × 1,600




240,000


Total manufacturing costs

$  9,460,000
$
37,460,000


Units of production

÷
100,000
÷
300,000

Unit cost

$
94.60
$
124.87
Prime cost per unit:

Basic = $8,000,000 ÷ 100,000 = $80.00

Advanced = $30,000,000 ÷ 300,000 = $100.00


Overhead cost per unit: Basic: $94.60 − $80.00 = $14.60; YK7: $124.87 − $100.00 = $24.87
Cornerstone Exercise 4.5
(Concluded)

3.
Using consumption ratios will yield exactly the same overhead assignments as activity rates, if the actual activity usage is the same as the expected usage (assuming no rounding error for the ratios). For inspecting, the consumption ratio is 800/2,400 = 1/3 for Basic and 2/3 for Advanced. Thus, the assignment is (1/3) × $360,000 = $120,000 (Basic) and (2/3) × $360,000 = $240,000 (Advanced), which is the same assignment obtained using activity rates. 

Cornerstone Exercise 4.6

1. 





Percentage of Time on Each Activity


Activity

Supervisor
Clerks
Supporting Calculation

Supervising clerks

100%
0%
(2,000/2,000)


Processing accounts

0
40
(10,000/25,000)


Issuing statements

0
20
(5,000/25,000)


Processing transactions

0
28
(7,000/25,000)

Answering customer inquiries

0
12
(3,000/25,000)
2. 

Activity


Phonea

Salariesb
Computerc

Total 


Supervising clerks

$
9,000
$
70,000

$
79,000


Processing accounts

9,000
110,000

119,000

Issuing statements

9,000
55,000
$  7,500
71,500


Processing transactions

9,000
77,000
17,500
103,500

Answering customer inquiries

54,000
33,000

87,000

a0.60 × $90,000 for customer inquiries; 0.10 × $90,000 for other activities

b1.0 × $70,000; 0.40 × $275,000; 0.20 × $275,000; 0.28 × $275,000; 0.12 × $275,000

c0.30 × $25,000; 0.70 × $25,000
Cornerstone Exercise 4.6
(Concluded)

3.
Supervising is a secondary activity and its costs are consumed by primary activities (assigned in proportion to the labor content of each activity). 


Processing accounts

$150,600a

Issuing statements

87,300b

Processing transactions

125,620c

Answering customer inquiries

96,480d

a$119,000 + (0.40 × $79,000)


b$71,500 + (0.20 × $79,000)


c$103,500 + (0.28 × $79,000)


d$87,000 + (0.12 × $79,000)

Cornerstone Exercise 4.7

1.
Capacity cost rate = $460,000/25,000 = $18.40 per hour 

2.
Rates: 


Processing accounts:
0.20 × $18.40 = $3.68 per account


Issuing statements:
0.10 × $18.40 = $1.84 per statement

Processing transactions:
0.05 × $18.40 = $0.92 per transaction 


Answering inquiries:
0.15 × $18.40 = $2.76 per inquiry


Activity Cost: 


Issuing statements:
$1.84 × 20,000 = $36,800

3.
Capacity cost rate = $450,000/22,500* = $20 per hour

*25,000 – 0.10(25,000)


Updated rates: 


Processing accounts:
0.20 × $20 = $4 per account


Issuing statements:
0.10 × $20 = $2 per statement

Processing transactions:
0.05 × $20 = $1 per transaction 


Answering inquiries:
0.15 × $20 = $3 per inquiry

Cornerstone Exercise 4.8
1.
Expected Consumption


Budgeted Activity

Ratios


Activity



Costa

Wafer A
Wafer B

3.
Testing products

$
720,000
0.60
0.40

6.
Handling wafer lots

360,000
0.45
0.55

7.
Inserting dies

840,000
0.70
0.30


8.
Purchasing materials

480,000
0.20
0.80


11.
Moving materials


600,000
0.50
0.50


Total activity cost

$3,000,000

Approximate ABC cost:b
$1,578,000
$1,422,000

a
Original activity cost plus share of the costs of the remaining “inexpensive” activities (allocated in proportion to the original costs of the expensive activities:
$600,000 + [($600,000/$2,500,000) × $500,000] = $720,000

$300,000 + [($300,000/$2,500,000) × $500,000] = $360,000 

$700,000 + [($700,000/$2,500,000) × $500,000] = $840,000  

$400,000 + [($400,000/$2,500,000) × $500,000] = $480,000

$500,000 + [($500,000/$2,500,000) × $500,000] = $600,000

b
Reduced system ABC assignment (using consumption ratios):


Wafer A:
[(0.60 × $720,000) + (0.45 × $360,000) + (0.70 × $840,000) + (0.20 × $480,000) + (0.50 × $600,000)]

Wafer B:
[(0.40 × $720,000) + (0.55 × $360,000) + (0.30 × $840,000) + (0.80 × $480,000) + (0.50 × $600,000)]
2.
Relative error, Wafer A: ($1,578,000 – $1,500,000)/$1,500,000 = 0.052 (5.2%)


Relative error, Wafer B: ($1,422,000 – $1,500,000)/$1,500,000 = –0.052 (– 5.2%)

The maximum error is 5.2 percent compared to the ABC assignments. This is a good approximation indicating that the approach has merit. 

3.
Using consumption ratios, the ABC cost of Wafer A is $650,000(0.25 + 0.10 + 0.15 + 0.20) + $50,000(0.60 + 0.55 + 0.45 + 0.70 + 0.35 + 0.65 + 0.50 + 0.30) = $660,000. Since the cost is the same for each of the four most expensive activities, the reassigned cost for each of the four activities is $750,000[$650,000 + (0.25 × $400,000)]. Thus, using consumption ratios, the approximately relevant cost is $750,000(0.25 + 0.10 + 0.15 + 0.20) = $525,000. The difference between the ABC cost and the approximately relevant cost is $135,000 ($660,000 – $525,000) or a relative error of about –20.5% ($525,000 – $660,000)/$660,000. It appears that a significant error can occur even when the expensive activities account for about 87 percent of the total overhead. However, this is still a vast improvement over the plantwide rate assignment (which is $2,100,000 vs. $660,000—an error of over 218 percent). 
Cornerstone Exercise 4.9
1.
Global ratios:


Wafer A = 0.50 ($1,500,000/$3,000,000) 


Wafer B = 0.50 ($1,500,000/$3,000,000) 


Equations: 



0.70w1 + 0.20w2 = 0.50 (Wafer A)



0.30w1 + 0.80w2 = 0.50 (Wafer B)


Multiplying both sides of the first equation by 4, subtracting the second from the first, and solving, we obtain: 



Solving: w1 = 0.60 and w2 = 0.40  


Inserting dies cost pool: 0.6 × $3,000,000 = $1,800,000 


Purchasing cost pool: 0.4 × $3,000,000 = $1,200,000

2.
Using the consumption ratios, the same ABC cost assignment is realized with two drivers:  


Wafer A: (0.70 × $1,800,000) + (0.20 × $1,200,000) = $1,500,000



Wafer B: (0.30 × $1,800,000) + (0.80 × $1,200,000) = $1,500,000

3.
Equations: 


0.25w1 + 0.60w2 = 0.50 (Wafer A)


0.75w1 + 0.40w2 = 0.50 (Wafer B)

Multiplying both sides of the first equation by 3, subtracting the second from the first, and solving, we obtain: 



Solving: w1 = 2/7 and w2 = 5/7


Cost pool (test programs) = (2/7) × $3,000,000 = $857,143


Cost pool (testing products) = (5/7) × $3,000,0000 = $2,142,857

Wafer A: (0.25 × $857,143) + (0.60 × $2,142,857) = $1,500,000 (rounded)


Wafer B: (0.75 × $857,143) + (0.40 × $2,142,857) = $1,500,000 (rounded)


The implication is that any two activities will work—but negative allocations may occur if the global ratio on the right-hand side does not lie between the coefficients of the two allocation weights. 

Exercises
Exercise 4.10
1.
Predetermined overhead rate = $285,600/10,200 = $28 per direct labor hour

2.
Applied overhead = ($28 × 9,930) = $278,040

3.
Actual overhead

$285,000


Applied overhead


278,040


Underapplied overhead

$
6,960

4.
Prime cost

$1,050,000


Applied overhead


278,040


Total cost

$1,328,040


Divided by units

÷
150,000


Unit cost

$
8.8536
Exercise 4.11
1.
Findley predetermined overhead rate
= $912,000/48,000 
= $19 per machine hour

Lemon predetermined overhead rate
= $990,000/$1,800,000
= 0.55, or 55% of materials cost

2.
Findley:



Actual overhead

$915,000



Applied overhead ($19 × 47,780)


907,820



Underapplied overhead

$
7,180

Lemon:



Actual overhead

$ 972,000



Applied overhead (0.55 × $1,777,500)


977,625



Overapplied overhead

$
5,625
Exercise 4.12
1.
$5,700,000/375,000 = $15.20 per machine hour

2.
$
5,814,000
Applied overhead ($15.20 × 382,500)




5,730,000
Actual overhead


$
84,000
Overapplied overhead

3.
Overhead Control

84,000



Cost of Goods Sold


84,000

4.
Work-in-process inventory

$
576,000
(19.2%: $576,000/$3,000,000)


Finished goods inventory


624,000
(20.8%: $624,000/$3,000,000)


Cost of goods sold


1,800,000
(60.0%: $1,800,000/$3,000,000)




$3,000,000

Overhead Control

84,000



Work-in-Process Inventory


16,128
(19.2% × $84,000)



Finished Goods Inventory


17,472
(20.8% × $84,000)



Cost of Goods Sold


50,400
(60.0% × $84,000)

Exercise 4.13
1.
$900,000/180,000 = $5 per machine hour (rounded)
2.
Department A: $720,000/120,000 = $6 per machine hour


Department B: $180,000/60,000 = $3 per machine hour

3.


Product X75


Product Y15




Plantwide:


210 × $5
=
$1,050
210 × $5
=
$1,050

Departmental:


  60 × $6
=
$360
150 × $6
=
$   900


150 × $3
=

450
  60 × $3
=

180




$810


$1,080

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.

Exercise 4.13
(Concluded)

4.
Plantwide rate: $1,080,000/180,000 = $6


Department B: $360,000/60,000 = $6




Product X75


Product Y15


Plantwide:


210 × $6
=
$
1,260
210 × $6
=
$
1,260

Departmental:


  60 × $6
=
$
360
150 × $6
=
$
900


150 × $6
=

900
  60 × $6
=


360




$1,260


$1,260

Assuming that machine hours is a good cost driver, the departmental rates reveal that overhead consumption is the same in each department. In this case, there is no need for departmental rates, and a plantwide rate is sufficient.

Exercise 4.14
1.
Yes. Direct materials and direct labor are directly traceable to each product; their cost assignment should be accurate.

2.
Note: Overhead rate = $150,000/$120,000 = 1.25 per direct labor dollar 
(or 125% of direct labor dollars)


Standard: (1.25 × $30,000)/7,500 = $5.00 per purse


Handcrafted: (1.25 × $90,000)/7,500 = $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.

Exercise 4.14
(Concluded)

3.
Setup rate
= $45,000/1,500 hours





= $30 per setup hour


Machine rate
= $105,000/50,000





= $2.10 per machine hour





Standard
Handcrafted

Setup rate:




$30 × 1,000

$  
30,000




$30 × 500


$
15,000


Machine rate:




$2.10 × 45,000

94,500




$2.10 × 5,000




10,500

Total

$
124,500
$
25,500


Units

÷
    7,500
÷
7,500


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 non-unit activity drivers.

Exercise 4.15
1.
Overhead rate = $2,080,000/8,000 = $260 per direct labor hour






Model A


Model B


Direct materials

$
600,000
$
800,000


Direct labor

       480,000
480,000


Overhead*


1,560,000

520,000


Total cost

$2,640,000
$1,800,000


Units

÷
16,000
÷
8,000

Unit cost

$
165
$
225

*Overhead assigned = $260 × 6,000 hours; $260 × 2,000 hours
2.
Activity rates:


Setups: $480,000/600 = $800 per setup


Ordering: $360,000/18,000 = $20 per order


Machining: $840,000/42,000 = $20 per machine hour


Receiving: $400,000/10,000 = $40 per receiving hour






Model A


Model B


Direct materials

$
600,000
$
800,000


Direct labor

480,000
480,000


Overhead:




Setups


320,000

160,000
($800 × 400; $800 × 200)




Ordering

120,000
240,000
($20 × 6,000; $20 × 12,000)




Machining

480,000
360,000
($20 × 24,000; $20 × 18,000)




Receiving


120,000

280,000
($40 × 3,000; $40 × 7,000)


Total costs

$2,120,000
$2,320,000


Units

÷
16,000
÷
8,000


Unit cost

$
132.50
$
290.00
3.
In a firm with product diversity and significant non-unit overhead costs, multiple rates using unit and non-unit drivers produce better cost assignments because the demands of the products for overhead activities are more fully considered. Specifically, there are three non-unit activities, causing $1,240,000 out of the $2,080,000 of overhead costs. These non-unit costs should be assigned using non-unit cost drivers. Thus, the ABC approach with multiple drivers is more accurate.

Exercise 4.16
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


Exercise 4.17
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%

Exercise 4.17
(Concluded)
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.

Exercise 4.18
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.

Exercise 4.18 
(Concluded)

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 primary 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 primary activities, then the costs of the manufacturing activities are assigned to jobs based on hours of manufacturing activity.

Exercise 4.19
1. and 2.



Process


Activities


Level



Sustaining
Providing space
Facility


Procurement:
Receiving goods
Batch 




Paying suppliers

Batch


Manufacturing:
Cutting
Unit




Sewing

Unit




Attaching

Unit




Inspecting

Batch


Order-filling:
Moving goods
Batch




Sorting goods

Batch




Shipping goods

Batch


Design:
Modifying
Product




Developing

Product




Producing prototype

Product




Test marketing

Product

Exercise 4.20
1.
Capacity cost rate = $630,000/20,000 = $31.50 per hour

2.
Activity rates: 



Creating BOMs
$31.50 × 0.5 = $15.75 per BOM


Designing tools
$31.50 × 5.4 = $170.10 per tool design


Improving processes
$31.50 × 1.0 = $31.50 per process improvement hr.


Training employees
$31.50 × 2.0 = $63.00 per training session

Studying capabilities  
$31.50 × 1.0 = $31.50 per study hr. 

3.
TDABC: 



Job 150: $170.10 × 10 = $1,701 


Job 151: $170.10 × 20 = $3,402


ABC: 



Job 150: $179 × 10 = $1,790 


Job 151: $179 × 20 = $3,580


One possible difference is that not all resources are driven by time; thus, TDABC using only time to drive the resource costs to products. Supplies, for example, may not be readily assigned using a time driver. Another source of difference may be attributable to the subjective assessments used by ABC 
to identify the values of the resource drivers to assign resource costs to 
activities.
4.
BOM time = 0.50 + 0.30 (if custom product)


Activity rate = $31.50 × 0.80 = $25.20 per BOM
Exercise 4.21

1.
Activity rates:

Setting up equipment
= $126,000/150 = $840 per setup

Ordering materials    
= $18,000/900 = $20 per order

Machining 
= $126,000/10,500 = $12 per machine hour

Receiving 
= $30,000/1,250 = $24 per receiving hour

Overhead cost assignment:



Model X      
Model Y
Setting up equipment: 

$840 × 100

$
84,000

$840 × 50

$
42,000
Ordering materials:

$20 × 300

6,000

$20 × 600

12,000

Machining:

$12 × 6,000

72,000
$12 × 4,500

54,000

Receiving:

$24 × 375

9,000
$24 × 875




21,000
Total OH assigned

$171,000
$129,000
2.
New cost pools:

Setting up equipment: $126,000 + [($126,000/$252,000) × $48,000] = $150,000

Machining: $126,000 + [($126,000/$252,000) × $48,000] = $150,000

New activity rates:

Setting up equipment: $150,000/150 = $1,000 per setup

Machining: $150,000/10,500 = $14.29 per hour



Model X


Model Y

Setting up equipment: 

$1,000 × 100

$100,000

$1,000 × 50

$
50,000
Machining:

$14.29 × 6,000


85,740

$14.29 × 4,500




 64,305
Total OH assigned

$185,740
$114,305
Exercise 4.21
(Concluded)

3.
Percentage error:



Model X: ($185,740 – $171,000)/$171,000 = 0.086 (8.6%)



Model Y: ($114,305 – $129,000)/$129,000 = –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 X is expected to use 30 percent of the direct labor hours, then it would receive a plantwide assignment of $90,000, producing an error of more than 47 percent—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.
Exercise 4.22
1.
First, calculate the ABC assignments (see the solution to Requirement 1, 
Exercise 4–21).



Global consumption ratios:



Model X: $171,000/$300,000 = 0.57 (ABC OH product cost/Total OH cost)



Model Y: $129,000/$300,000 = 0.43

2.
Form two simultaneous equations:



(2/3)x + (1/3)y = 0.57



(1/3)x + (2/3)y = 0.43 



2x +   y = 1.71



  x + 2y = 1.29



  2x +   y = 1.71



–2x – 4y = –2.58



Thus, 
3y = 0.87




  y = 0.29 



And
  x = 0.71

Exercise 4.22
(Concluded)

These are allocation rates used to assign the overhead costs to the two activities:



Setting up equipment: $300,000 × 0.29 = $87,000



Ordering materials: $300,000 × 0.71 = $213,000



Rates: 

Setting up equipment: $87,000/150 = $580 per setup

Ordering materials: $213,000/900 = $236.67

The product cost using the two activity drivers with these assigned activity costs:




Model X 

Model Y

Setting up equipment: 

$580 × 100

$
58,000

$580 × 50

$
29,000

Ordering materials:

$236.67 × 300


71,001
$236.67 × 600




142,002
Total OH assigned

$129,001
$171,002
CPA-TYPE EXERCISES
Exercise 4.23 
d.
The estimated product cost is equal to the sum of prime costs and applied overhead or 18,000.

Prime costs are the sum of direct labor and direct material:



Direct labor
$    6,000



Direct material
4,000



Subtotal, prime costs
$  10,000


Applied overhead is equal to the overhead rate times the estimated hours:


Computations of rate - total overhead:



Material handling
$120,000



Quality inspection
200,000



Total overhead
$320,000



Total cost driver
80,000



Rate
$
4.00

Applied overhead:



Estimated hours
2,000



Rate
x $
4.00


Applied overhead
8,000



Estimated costs
$  18,000
Exercise 4.24  
c.
ABC costing is recommended when more than one product is produced and those products do not uniformly consume indirect resources (heterogeneous consumption).    
Exercise 4-25 
a.
The setup hours are used because neither quantity produced nor direct manufacturing hours are activities. The calculation is as follows:

                        Setup Hours     % of Setup Hours       Allocation
Product X                 500               500/2,000 = 25%       $ 100,000

Product Y              1,500             1,500/2,00 = 75%          300,000
Total                       2,000                        100%               $ 400,000 

Exercise 4.26 
c.
The number of inspections is the better driver and the associated rate is $120,000/600 inspections = $200 per inspection.  
Exercise 4.27 
a.
Using machine hours assigns five times more of the setup and inspection costs to the regular mowers relative to the deluxe mowers. Yet, when compared to the regular mowers, the deluxe mowers consume twice as much setup resources and the same amount of inspection resources; thus, the deluxe mowers are undercosted and the regular mowers are overcosted.
Problems

Problem 4.28 

1.
Rate = $1,536,000/768,000 = $2 per direct labor hour



Product 1: $2 × 576,000 = $1,152,000


Product 2: $2 × 185,600 = $371,200

2.
Department 1 = $384,000/640,000 = $0.60 per direct labor hour


Department 2 = $1,152,000/192,000 = $6.00 per machine hour


Product 1: ($0.60 × 480,000) + ($6.00 × 24,800) = $436,800


Product 2: ($0.60 × 147,200) + ($6.00 × 180,000) = $1,168,320
3.

Total applied overhead
=
$
1,605,120
(from Requirement 2)




Total actual overhead
=

1,632,000
($400,000 + $1,232,000)



Difference
=
$
26,880
underapplied

4.
Cost of Goods Sold

26,880


Overhead Control


26,880
If the variance is material, we would need to know the balances in the work-in-process account, the finished goods account, and the cost of goods sold account.

Problem 4.29
1.
Plantwide rate
= $4,500,000/150,000 





= $30 per direct labor hour





Standard

Deluxe


Prime costs

$150.00
$350.00


Overhead:




$30 × 75,000 hours/30,000 units

75.00




$30 × 75,000 hours/15,000 units




150.00

Unit cost

$225.00
$500.00
2.
Maintenance (Rate 1)

$
 600,000



Maintenance hours

÷
30,000


Activity rate

$
20

Engineering support (Rate 2)

$
900,000



Engineering hours

÷
45,000


Activity rate

$

20
  
Materials handling (Rate 3)

$1,200,000



Number of moves

÷
60,000


Activity rate

$
20
  
Setups (Rate 4)

$
750,000



Number of setups

÷
600


Activity rate

$
1,250
  
Purchasing (Rate 5)

$
450,000



Number of requisitions

÷
2,250



Activity rate

$
200
  
Receiving (Rate 6)

$
300,000



Number of orders

÷
7,500


Activity rate

$
40
  
Paying suppliers (Rate 7)

$
300,000



Number of invoices

÷
7,500


Activity rate

$
40
Problem 4.29
(Concluded)

Unit cost:






Standard


Deluxe


Prime costs

$
4,500,000
$
5,250,000


Overhead:




Rate 1:





$20 × 6,000


120,000





$20 × 24,000




480,000




Rate 2:





$20 × 13,500


270,000





$20 × 31,500




630,000




Rate 3:





$20 × 15,000


300,000





$20 × 45,000




900,000




Rate 4:





$1,250 × 60


75,000





$1,250 × 540




675,000




Rate 5:





$200 × 750


150,000





$200 × 1,500




300,000




Rate 6:





$40 × 3,000


120,000





$40 × 4,500




180,000




Rate 7:





$40 × 3,750


150,000





$40 × 3,750




150,000


Total

$
5,685,000
$
8,565,000



Units produced

÷
30,000
÷
15,000


Unit cost (ABC)

$
189.50
$
571.00


Unit cost (UBC)

$
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.

Problem 4.30
1.
Daily rate = $9,900,000/22,500 = $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: $3,300,000/22,500 = $146.67* per patient day


Rate 2: Monitoring: $2,100,000/30,000 monitoring hours = $70 per hour


Rate 3: Nursing care: $4,500,000/225,000 = $20 per hour of nursing care


*Rounded to the nearest cent.

3.
Daily rates by patient type:


High severity:




Rate 1: $146.67 × 7,500

$
1,100,025



Rate 2: $70 × 15,000


1,050,000




Rate 3: $20 × 135,000


2,700,000


Total

$
4,850,025


Patient days

÷
7,500


Daily rate

$
646.67

Medium severity:




Rate 1: $146.67 × 11,250

$
1,650,038



Rate 2: $70 × 12,000


840,000




Rate 3: $20 × 75,000


1,500,000


Total

$
3,990,038


Patient days

÷
11,250



Daily rate

$
354.67

Low severity:




Rate 1: $146.67 × 3,750

$
550,013



Rate 2: $70 × 3,000


210,000




Rate 3: $20 × 15,000


300,000


Total

$
1,060,013


Patient days

÷
3,750


Daily rate

$
282.67
Problem 4.30
(Concluded)
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).

Problem 4.31
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

Problem 4.31
(Continued)
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 × 300,000

480,000




$1.60 × 50,000


80,000




$1.60 × 150,000



240,000


Customer inquiries:




$0.60 × 350,000

210,000




$0.60 × 90,000


54,000




$0.60 × 160,000






96,000

Total cost

$
1,580,000
$214,000
$466,000


Units of product

÷
30,000
÷
5,000
÷
10,000


Unit cost

$
52.67*
$
42.80
$
46.60

*Rounded to the nearest cent.

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 $52.67]. 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


52.67

67.67

92.67

152.67



Profit per account

$
23.33
$
22.33
$(12.67)
$
47.33

Break-even point:
Revenue
=
Cost





0.04X
=
0.02X + $52.67




X
=
$52.67/0.02






=
$2,634*


*Rounded.

Problem 4.31
(Concluded)

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.

Problem 4.32
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
Problem 4.32
(Continued)
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.


Materials 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


Material 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

$
6.73*
$
36.28*


Prime cost per unit


8.53

6.26


Unit cost

$
15.26
$
42.54

Selling price

$
31.86
$
24.00


Cost


15.26

42.54


Gross margin (loss)

$
16.60
$
(18.54)


*Rounded to the nearest cent.

Problem 4.32
(Concluded)
3.
No. The cost of making Part 127 is $15.26, 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.

Problem 4.33
1. 


Resource assignment:

Activity





Diagnosing
Treating

Nursing:




$80,000 × 0.70

$
56,000




$80,000 × 0.30


$
24,000


Technicians:




$80,000 × 0.80

64,000




$80,000 × 0.20


16,000


Receiving costs:




$320,000 × 0.40

128,000




$320,000 × 0.60


192,000


Engineering costs:




$320,000 × 0.60

192,000




$320,000 × 0.40




128,000

Total activity cost

$440,000
$360,000
Problem 4.33
(Concluded)

2.
Capacity cost rate = $800,000/20,000 = $40 per hour

Activity costs: 



Diagnosing: $40 × 3 × 4,000 = $480,000




Treating: $40 × 0.80 × 10,000 = $320,000


Activity costs may differ because—with ABC—it is possible that the interviewing process provides inaccurate data about the amount of labor time devoted to each activity. Assuming the relative labor times are determined accurately, it is also possible that TDABC is in error because labor time and resource cost are correlated (e.g., resource cost increases as resource time increases, thus causing an error because TDABC prices all hours at the same rate).
3.
Unused capacity cost
= $800,000 – ($40 × 3 × 3,500) – ($40 × 0.80 × 9,000)







= $92,000 
4.
ABC would need to do additional interviews/surveys to determine the amount of time spent on each activity. TDABC would simply calculate the new capacity cost rate ($800,000/18,000 hrs.) and multiply this rate by the time required to perform one unit of activity (at most, TDABC would need to observe and see if this time changes). The new activity rates are simply the new capacity rate times the time to perform one unit of activity. The updating occurs at the time the change takes place. 

5.
Diagnostic time = 2 + 1.5 (if mild) + 2 (if severe)

Activity rate (healthy case): $40 × 2 = $80 per patient


Activity rate (mild case): $40 × 3.5 = $140 per patient


Activity rate (severe case): $40 × 4 = $160 per patient 

Problem 4.34
1.
Plantwide rate
= ($2,214,250 + $1,051,750 + $734,000)/10,000






= $400 per machine hour


Cylinder A: Unit cost = $400 × 3,000 = $1,200,000


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


Cylinder B: $400 × 7,000 = $2,800,000


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

2.
Rates: 

Welding 
Rate 1:
$776,000/4,000
=
$194.00 per welding hour
Machining 

Rate 2:
$450,000/10,000
=
$45.00 per machine hour
Inspecting 

Rate 3:
$448,250/1,000   
=
$448.25 per inspection 
Materials Handling 

Rate 4:
$300,000/12,000 
=
$25.00 per move

Setups 

Rate 5:
$240,000/100 
=
$2,400.00 per batch

Changeover 

Rate 6:
$180,000/1,000  
=
$180.00 per changeover hour

Rework 

Rate 7:
$61,750/50  
=
$1,235.00 per rework order

Testing 

Rate 8:
$300,000/750      
=
$400.00 per test

Materials Handling 

Rate 9:
$380,000/50,000 
=
$7.60 per part

Engineering Support 

Rate 10:
$130,000/2,000   
=
$65.00 per engineering hour

Purchasing 

Rate 11:
$135,000/500      
=
$270.00 per requisition

Receiving 

Rate 12:
$274,000/2,000   
=
$137.00 per receiving order

Paying Suppliers 

Rate 13:
$225,000/1,000   
=
$225.00 per invoice

Providing Space and Utilities 
Rate 14:
$100,000/10,000
=
$10.00 per machine hour
Problem 4.34 
(Continued)

Overhead assignment:





Cylinder A
Cylinder B

Rate 1:




$194 × 1,600 welding hours

$
310,400




$194 × 2,400 welding hours



$
465,600


Rate 2:




$45 × 3,000 machine hours


135,000




$45 × 7,000 machine hours




315,000


Rate 3:




$448.25 × 500 inspections


224,125




$448.25 × 500 inspections




224,125


Rate 4:




$25 × 7,200 moves


180,000




$25 × 4,800 moves




120,000


Rate 5:




$2,400 × 45 batches


108,000




$2,400 × 55 batches




132,000


Rate 6:




$180 × 540 changeover hours


97,200




$180 × 460 changeover hours




82,800


Rate 7:




$1,235 × 5 rework orders


6,175




$1,235 × 45 rework orders




55,575


Rate 8:




$400 × 500 tests


200,000




$400 × 250 tests




100,000


Rate 9:




$7.60 × 40,000 parts


304,000




$7.60 × 10,000 parts




76,000


Rate 10:




$65 × 1,500 engineering hours


97,500




$65 × 500 engineering hours




32,500


Rate 11:




$270 × 425 requisitions


114,750




$270 × 75 requisitions




20,250


Rate 12:




$137 × 1,800 receiving orders


246,600




$137 × 200 receiving orders




27,400


Rate 13:




$225 × 650 invoices


146,250




$225 × 350 invoices




78,750

  
Rate 14:




$10 × 3,000 machine hours


30,000




$10 × 7,000 machine hours




70,000

Total overhead costs

$2,200,000
$1,800,000


Units produced

÷
1,500
÷
3,000


Overhead per unit

$
1,467
$
600
Problem 4.34 
(Continued)

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.
Global consumption ratios: 

Cylinder A: $2,200,000/$4,000,000 = 0.55 

Cylinder B: $1,800,000/$4,000,000 = 0.45 

4.
Welding: (1,600/4,000, 2,400/4,000) = (0.40, 0.60)


Materials handling (parts): (40,000/50,000, 10,000/50,000) = (0.80, 0.20)


Set up two equations (the w’s represent the allocation rates):



0.40w1 + 0.80w2 = 0.55



0.60w1 + 0.20w2 = 0.45

Solving (multiply the second equation by –4 and add to the first):



–2w1
= –1.25


    w1
= 0.625


and thus,



w2 = 0.375


Cost pools: 


Welding: 0.625 × $4,000,000 = $2,500,000


Materials handling: 0.375 × $4,000,000 = $1,500,000

Activity rates:


Rate 1: Welding: $2,500,000/4,000 = $625 per welding hour 


Rate 2: Materials handling (assembly): $1,500,000/50,000 = $30.00 per part

Problem 4.34 
(Continued)


Overhead assignment:





Cylinder A
Cylinder B

Rate 1:




$625 × 1,600 welding hours

$
1,000,000




$625 × 2,400 welding hours



$
1,500,000


Rate 2:




$30.00 × 40,000 parts


1,200,000




$30.00 × 10,000 parts




300,000

Total overhead costs

$
2,200,000
$
1,800,000


Units produced

÷
1,500
÷
3,000


Overhead per unit

$
1,466.67*
$
600.00
*Rounded to the nearest cent.


We are able to take a 14-driver system and reduce it to a 2-driver system and achieve exactly the same overhead cost assignments as the more complex system. This after-the-fact simplification has two major advantages: (1) it allows nonfinancial managers to more readily read, understand, and interpret product cost reports; and (2) the actual values only need to be collected for two drivers instead of 14, producing considerable cost savings.
5.
Inspection: (500/1,000, 500/1,000) = (0.50, 0.50)


Engineering: (1,500/2,000, 500/2,000) = (0.75, 0.25)


Set up two equations (the w’s represent the allocation rates):



0.50w1 + 0.75w2 = 0.55



0.50w1 + 0.25w2 = 0.45


Solving (subtract the second equation from the first):



0.50w2
= 0.10




w2
= 0.20


and thus,



w1 
= 0.80

Problem 4.34 
(Concluded)


Cost pools: 


Inspection: 0.80 × $4,000,000 = $3,200,000


Engineering: 0.20 × $4,000,000 = $800,000
Activity rates:


Rate 1: Inspection: $3,200,000/1,000 = $3,200 per inspection 


Rate 2: Engineering: $800,000/2,000 = $400 per hour


Overhead assignment:





Cylinder A
Cylinder B

Rate 1:




$3,200 × 500 inspections

$1,600,000




$3,200 × 500 inspections



$1,600,000


Rate 2:




$400 × 1,500 engineering hours


600,000




$400 × 500 engineering hours




200,000

Total overhead costs

$2,200,000
$1,800,000


Units produced

÷
1,500
÷
3,000


Overhead per unit

$
1,467.67*
$
600.00

*Rounded to the nearest cent.
Problem 4.35
1.
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%
2.
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 batch

Overhead assignment:





Cylinder A
Cylinder B
Rate 1:



$588 × 1,600 welding hours

$
940,800



$588 × 2,400 welding hours



$
1,411,200

Rate 2:




$118 × 3,000 machine hours
 

354,000




$118 × 7,000 machine hours


 

826,000

Rate 3:




$4,706 × 45 batches


211,770




$4,706 × 55 batches




258,830
Total overhead costs

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

Units produced

÷
1,500
÷
3,000


Overhead per unit

$
1,004.38*
$
832.01*

*Rounded to nearest cent.
Problem 4.35
(Concluded)
3.
Percentage error:



Error (Cylinder A) = ($1,004 – $1,108)/$1,108 = –0.094 (–9.4%)



Error (Cylinder B) = ($832 – $779)/$779 = $53/$779 = 0.068 (6.8%)


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

Problem 4.36
1.
Plantwide rate = $1,650,000/1,100,000 = $1.50 per direct labor hour


Overhead cost per unit:




Scientific: $1.50 × 100,000/75,000 = $2.00




Business: $1.50 × 1,000,000/750,000 = $2.00

2.
Departmental rates:




Department 1: $850,000/425,000 = $2.00 per machine hour




Department 2: $800,000/912,500 = $0.88* per direct labor hour


Overhead cost per unit:




Scientific: [($2.00 × 25,000) + ($0.88 × 25,000)]/75,000 = $0.96




Business: [($2.00 × 400,000) + ($0.88 × 887,500)]/750,000 = $2.11*


Departmental rates:




Department 1: $850,000/187,500 = $4.53* per direct labor hour




Department 2: $800,000/125,000 = $6.40 per machine hour


Overhead cost per unit:




Scientific: [($4.53 × 75,000) + ($6.40 × 25,000)]/75,000 = $6.66



Business: [($4.53 × 112,500) + ($6.40 × 100,000)]/750,000 = $1.53*


*Rounded to the nearest cent.

Problem 4.36 
(Concluded)
3.
Calculation of activity rates:

Rate 1 (setups)
=
$450,000/250 = $1,800 per setup

Rate 2 (inspections)
=
$350,000/5,000 = $70 per inspection hour

Rate 3 (power) 
=
$400,000/550,000 = $0.73 per machine hour

Rate 4 (maintenance)
=
$450,000/11,250 = $40 per maintenance hour


Overhead assignment:




Scientific

Business


Setups:




$1,800 × 100

$180,000




$1,800 × 150



$
270,000



Inspections:




$70 × 2,000


140,000




$70 × 3,000




210,000



Power:




$0.73 × 50,000
 

36,500




$0.73 × 500,000




365,000



Maintenance:




$40 × 2,250


90,000




$40 × 9,000




360,000



Total overhead

$446,500
$1,205,000



Units produced

÷
75,000
÷
750,000



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.

Cyber Research Case

4.37 
Answers will vary.


	The following problems can be assigned within CengageNOW and are auto-graded. See the last page of each chapter for descriptions of these new assignments.

· Analyzing Relationships—Calculate Overhead Rate and Overhead Variance using graphs to show over-underapplied overhead.

· Analyzing Relationships—Practice allocating cost among various entities. 

· Integrative Problem—Activity Based Costing, Strategic Cost Management, Activity Based Management (Covers chapters 4, 11 and 12)
· Integrative Problem—Activity Based Costing, Quality and Environmental Costing, Lean and Productivity Costing (Covers chapters 4, 14, and 15)
· Integrative Problem—Basic Cost Concepts, Cost Behavior, and Activity Based Costing (Covering chapters 2, 3, and 4)

· Integrative Problem—Cost Behavior, Cost-Volume Profit, and Activity-Based Costing (Covering chapters 3, 4, and 16)
· Blueprint Problem—Plantwide, Departmental, and ABC Overhead Cost Assignments
· Blueprint Problem—Activity Based System








The Collaborative Learning Exercise Solutions can be found on the 


instructor website at http://login.cengage.com.	
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