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17-9 Why should the FIFO method be called a modified or departmental FIFO
method?

17-10 Identify a major advantage of the FIFO method for purposes of planning
and control.

17-11 Identify the main difference between journal entries in process costing and
the ones in job costing.

17-12 “Srandard cost procedures are particularly applicable to process-costing sit-
uations.” Do you agree? Why?

17-13 Why should the accountant distinguish between transferred-in costs and ad-
ditional direct materials costs for a particular department?

17-14 “Previous department costs are those incurred in the preceding accounting
period.” Do you agree? Explain.

17-15 “There’s no reason for me to get excited about the choice between the
weighted-average and FIFO methods in my process-costing system. I have
long-term contracts with my materials suppliers at fixed prices.” State the
conditions under which you would (a) agree and (b) disagree with this state-
ment, made by a plant controller. Explain.

EXERCISES

17-16 No beginning inventory. International Electronics manufactures micro-
chips in large quantities. Each microchip undergoes assembly and testing.
The total assembly costs during January 19_7 were

Direct matenials used S 720,000
Conversion costs 760,000
Toral manufacturing costs $1.,480,000

REQUIRED

1. Assume there was no beginning inventory on January 1, 19_7. During
January, 10,000 microchips were placed into production and all 10,000
microchips were fully completed at the end of January. What is the unit
cost of an assembled microchip in January 19_7?

2. Assume that during February 10,000 microchips were placed into pro-
duction. Further assume the same total assembly costs for January are
also incurred in February 19_7, but only 9,000 microchips are fully com-
pleted at the end of February. All direct materials had been added to the
remaining 1,000 microchips. However, on average, these remaining
1,000 microchips were only 50% complete as to conversion costs. (a)
What are the equivalent units for direct materials and conversion costs
and their respective equivalent unit costs for February? (b) What is the
unit cost of an assembled microchip in February 19_7?

3. Explain the difference in your answers to requirements 1 and 2.

17-17 Journal entries (continuation of 17-16). Refer to requirement 2 of Exer-
cise 17-16.

REQUIRED

Prepare summary journal entries for the use of direct materials and conver-

sion costs. Also prepare a journal entry to transfer out the cost of goods

completed. Show the postings to the Work in Process account.

17-18 No beginning inventory, materials introduced in middle of process.
Vaasa Chemicals has a mixing department and a refining department. Its
process-costing system in the mixing department has two direct materials
cost categories (chemical P and chemical Q) and one conversion costs pool.
The following data pertain to the mixing department for July 19_7:

Units
Work in process, July 1 0
Units started 50,000
638 | cuarTER 17 Completed and transferred to refining department 35,000
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Costs

Chemical P $250,000
Chemical Q 70,000
Conversion costs 135,000

Chemical P is introduced at the start of operations in the mixing depart-
ment, and chemical Q is added when the product is three-fourths completed
in the mixing department. Conversion costs are added uniformly during the
process. The ending work in process in the mixing department is two-thirds
completed.

REQUIRED

1. Compute the equivalent units in the mixing department for July 19_7 for
each cost element.

2. Compute (a) the cost of goods completed and transferred to the refining
department during July, and (b) the cost of work in process as of July 31,
197,

17-19 Journal entries (continuation of 17-18). Refer to requirement 2 of Exer-

cise 17-18.

REQUIRED :

Prepare journal entries. Assume that the completed goods are transferred to

the refining department.

17-20 Equivalent units and equivalent unit costs. Consider the following data
for the satellite assembly division of Aerospatiale:

Physical Units Direct Conversion
(Satellites) Materials Costs
Beginning work in process, (May 1)* 8 $ 4,968,000 $ 928,000
Started in May 19_7 50
Completed during May 19_7 46
Ending work in process (May 31)" 12
Costs added during May 19_7 $32,200,000 $13,920,000

*Degree of completion: direct materials, 90%; conversion costs, 40%.
"Degree of completion: direct materials, 60%; conversion costs, 30%.

REQUIRED

1. Compute equivalent units of work done in the current period for direct
materials and conversion costs. Show physical units in the first column.

2. Calculate cost per equivalent unit of beginning work in process and of
work done in the current period for direct materials and conversion
Costs.

17-21 Weighted-average method. The Chatham Company makes chemical
compounds in a single processing department. The following information
about equivalent units and actual costs for July 19_7 is available.

Direct Materials Conversion Costs
Equivalent Total Equivalent Total

Units Costs Units Costs
Work in process, July 1* 20,000 $120,000 14.000 $140,000
Work done during July 19_7 30,000 210,000 28,000 301,000
To account for 50,000 $330.000 42 000 $441.000
Completed during July 19_7 34,000 ? 34,000 :
Work in process, July 311 16,000 ? 8,000

*Degree of completion: direct materials, 100%:; conversion costs, 70%.
f & S - .- 3, . EMNC
Degree of completion: direct materals, 100%; conversion costs, 50%.
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REQUIRED

Summarize total costs to account for, and assign these costs to units com-
pleted (and transterred out) and to units in ending work in process using the
weighted-average method.

17-22 FIFO method. Refer to the information in Exercise 17-21.

REQUIRED
Do Exercise 17-21 using the FIFO method.

17-23 Standard costing method. Refer to the information in Exercise 17-21.
Suppose Chatham determines standard costs of $6.10 per (equivalent) unit
for direct materials and $10.20 per (equivalent) unit for conversion costs for
both beginning work in process and work done in the current period.
REQUIRED
1. Do Exercise 17-21 using the standard costing method.

2. Provide journal entries for the total direct materials and conversion costs
variances for July 19_7.

17-24 Transferred-in costs, equivalent unit costs, working backwards.
Bangkok Plastics has two processes—extrusion and thermoassembly. Con-
sider the June 19_7 data for physical units in the thermoassembly process of
Bangkok Plastics: beginning work in process, 15,000 units; transferred in
from the Extruding Department during September, 9,000; ending work in
process, 5,000. Direct materials are added when the process in the Ther-
moassembly Department is 80% complete. Conversion costs are added
evenly during the process. Bangkok Plastics uses the weighted-average
process-costing method. The following information is available.

Transferred-in Direct Conversion
Costs Materials Costs

Beginning work-in-process cost $90,000 — $45.000
Cost per equivalent unit of

beginning work in process $ 6 — $ 5
Costs added in current period $58,500 $57,000 $57,200
Cost per equivalent unit of work

done in current period $ 6.50 $ 3 $ 5.20

REQUIRED

1. For each cost element, compute equivalent units of (a) beginning work in
process, and (b) work done in the current period.

2. For each cost element, compute the equivalent units in ending work in
process.

3. (a) For each cost element, calculate the percentage of completion of be-
ginning work-in-process inventory, and (b) for each cost element, calcu-
late the percentage of completion of ending work-in-process inventory.

17-25 Transferred-in costs, weighted-average method. Hideo Chemicals man-
ufactures an industrial solvent in two departments—mixing and cooking.
This question focuses on the Cooking Department. During June 19_7, 90
tons of solvent were completed and transferred out from the Cooking De-
partment. Direct materials are added at one point in time during the
process. Conversion costs are added uniformly during the process. Hideo
Chemicals uses the weighted-average process-costing method. The follow-
ing information about the actual costs for June 19_7 is available.

Transferred-in Costs Direct Materials Conversion Costs
Equivalent Total Equivalent Total Equivalent Total
Tons Costs Tons Costs Tons Costs
Work in process, June | 40 540,000 0 $ 0 30 $18,000
Work done in June 19 7 80 $87.200 90 836000 75 §49 725

- = - - =
= - - -

Completed in June 19_7 z

- -

-
- - -

Work 1n process, ] une 30
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17-26

17-27

REQUIRED

1. Calculate the equivalent tons of solvent completed and transferred out,
and in ending work in process for each cost element.

2. Compute cost per equivalent unit for beginning work in process and
work done in current period.

3. Summarize total costs to account for, and assign these costs to units com-
pleted (and transferred out) and to units in ending work in process using
the weighted-average method.

Transferred-in costs, FIFO method. Refer to the information in Exercise
17-25. Suppose that Hideo uses the FIFO method instead of the weighted-
average method in all its departments. The only changes under the FIFO

method are that the total transferred-in cost of beginning work in process is
$39,200 and that the cost of work done in the current period is $85,600.

REQUIRED

Do Exercise 17-25 using the FIFO method.

Transferred-in costs, standard costing method. Refer to the information
in Exercise 17-25. Suppose Hideo determines standard costs of $1,050 per
(equivalent) ton of transferred-in costs, $390 per (equivalent) ton of direct
materials, and $640 per (equivalent) ton of conversion costs for both begin-
ning work in process and work done in the current period.

REQUIRED

Do Exercise 17-25 using the standard costing method.

PROBLEMS

H 17-28

Weighted-average method. Global Defense, Inc., is a manufacturer of
military equipment. Its Santa Fe plant manufactures the Interceptor missile
under contract to the U.S. government and friendly countries. All Intercep-
tors go through an identical manufacturing process. Every effort is made to
ensure that all Interceptors are identical and meet many demanding perfor-
mance specifications. The product-costing system at the Santa Fe plant has a
single direct-cost category (direct materials) and a single indirect-cost cate-
gory (conversion costs). Each Interceptor passes through two depart-
ments—the Assembly Department and the Testing Department. Direct
materials are added at the beginning of the process in Assembly. Conversion
costs are added evenly throughout the two departments. When the Assem-
bly Department finishes work on each Interceptor, it is immediately trans-
ferred to Testng.

Global Defense uses the weighted-average method of process costing.
Data for the Assembly Department for October 19_7 are

Physical Units Direct Conversion
(Missiles) Materials Costs

Work in process, October 1* 20 S 460,000 $120,000
Started during October 19_7 80)

Completed during October 19_7 90

Work in process, October 31° 10

Costs added during October 19_7 $2,000,000 $935,000
*Degree of completion: direct materials, ?%; conversion costs, 60%.

1']:J'Eg_:;'l'wE»'.': of completion: direct materials, #%:; conversion costs, 70%.

REQUIRED

1. For each cost element, compute equivalent units of work done in Octo-
ber 19_7 in the Assembly Department. Show physical units in the first
column.

2. For each cost element, calculate cost per equivalent unit of beginning
work in process and of work done in October 19_7.

PROCESS-COSTING SYSTEMS
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3. Summarize the total Assembly Department costs for October 19_7, and
assign these costs to units completed (and transferred out) and to units in
ending work in process using the weighted-average method.

17-29 Journal entries (continuation of 17-28).
REQUIRED
Prepare a set of summarized journal entries for all October 19_7 transac-

tions affecting Work in Process—Assembly. Set up a T-account for Work in
Process—Assembly, and post the entries to it.

H 17-30 FIFO method (continuation of 17-28 and 17-29).
REQUIRED
Do Problem 17-28 using the FIFO method of process costing. Explain any
difference between the cost of work completed and transferred out and cost
of ending work in process in the Assembly Department under the
weighted-average method and the FIFO method.

17-31 Transferred-in costs, weighted average (related to 17-28 to 17-30).
Global Defense, Inc., as you know, manufactures the Interceptor missile
at its Santa Fe plant. It has two departunents—Assembly Department and
Tesung Department. This problem focuses on the Testing Department.
(Problems 17-28 to 17-30 focused on the Assembly Department.) Direct
materials are added at the end of the Testing Department. Conversion costs
are added evenly during the Testing Department’s process. As work in
Assembly is completed, each unit is immediately transferred to Testing. As
each unit is completed in Testing, it is immediately transferred to Finished
Goods.

Global Defense uses the weighted-average method of process costing.
Data for the Testing Department for October 19_7 are

Physical Units Transferred-in Direct Conversion
(Missiles) Costs Materials Costs
Work in process, October 1* 30 $ 985,800 $ 0 $ 331,800
Transferred-in during October 19_7 ;
Completed during October 19_7 105
Work in process, October 31 " 15
Costs added during October 19_7 $3,192.866 $3.,885,000 $1,581,000

"Degree of completion: transferred-in costs, ?%:; direct materials, ?%; conversion costs, 70%.
'Degree of completon: transferred-in costs, ?%: direct materials, ?%; conversion costs, 60%.

REQUIRED

1. What is the percentage of completion for (a) transterred-in costs and direct
materials in beginning work-in-process inventory, and (b) transferred-
in costs and direct materials in ending work-in-process inventory?

2. For each cost element, compute equivalent units of work done in Octo-
ber 19_7 in the Testing Department. Show physical units in the first
column.

3. For each cost element, calculate the cost per equivalent unit of beginning
work in process and of work done in October 19_7.

4. Summarize total Testing Department costs for October 19_7, and assign
these costs to units completed (and transferred out) and to units in end-
ing work in process using the weighted-average method.

5. Prepare journal entries for October transfers from the Assembly Depart-
ment to the Testing Department and from Testing to Finished Goods.

17-32 Transferred-in costs, FIFO costing (continuation of 17-31).

REQUIRED

Using the FIFO process-costing method, do the requirements of Problem

17-31. The transferred-in costs from the Assembly Department for the be-
ginning work in process on October 1 are §980,060. During October, costs
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transferred in to the Testing Department are $3,188,000. All other data are
unchanged.
_'i 17-33 Weighted-average method. Star Toys manufactures one type of wooden
toy figure. It buys wood as its direct material for the Forming Department

of its Madison plant. The toys are transferred to the Finishing Department,
where they are hand shaped and metal is added to them.

Star Toys uses the weighted-average method of process costing. Con-
sider the following data for the Forming Department in April 19_7:

Physical Units Direct Conversion
(Toys) Materials Costs
Work in process, April 1* 300 $ 7,500 $ 2,125
Started during April 19_7 2,200
Completed during April 19_7 2,000
Work in process, April 30! 500
Costs added during April 19_7 $70,000 $42,500

*Degree of completion: direct materials, 100%; conversion costs, $0%.
"Degree of completion: direct materials, 100%; conversion costs, 25%.

REQUIRED
Summarize the total Forming Department costs for April 19 _7, and assign
these costs to units completed (and transferred out) and to units in ending
work in process using the weighted-average method.
17-34 Journal entries (continuation of 17-33).
REQUIRED
Prepare a set of summarized journal entries for all April transactions affect-
ing Work in Process—Forming. Set up a T-account for Work in Process—
Forming, and post the entries to it.
_13 17-35 FIFO computations (continuation of 17-33 and 17-34).
REQUIRED
Do Problem 17-33, using FIFO and four decimal places for unit costs.
Explain any difference between the cost of work completed and transferred

out and cost of ending work in process in the Forming Department under
the weighted-average method and the FIFO method.

17-36 Transferred-in costs, weighted-average (related to 17-33 through
17-35). Star Toys manufactures wooden toy figures at its Madison plant. It
has two departments—the Forming Department and the Finishing Depart-
ment. (Problems 17-33 to 17-35 focused on the Forming Department.)
Consider now the Finishing Department, which processes the formed toys
through hand shaping and the addition of metal. For simplicity here, sup-
pose all additional direct materials are added at the end of the process. Con-
version costs are added evenly during Finishing operations.

Star Toys uses the weighted-average method of process costing. The
following is a summary of the April 19_7 operations in the Finishing

Department:
Physical Units Transferred-in Direct Conversion
(Toys) Costs Materials Costs
Work in process, April 1* 500 $ 17,750 h () $ 7,250
Transferred-in during April 19_7 2,000
Completed during April 19_7 2,100
Work in process, April 307 400
Costs added during April 19_7 $104,000 $23,100 $38,400

*Degree of completion: transferred-in costs, 100%; direct materials, 0%; conversion costs, 60%.
"Degree of completion: transferred-in costs, 100%: direct materials, 0%; conversion costs, 30%.
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1. Summarize the total Finishing Department costs for April 19_7, and as-
sign these costs to units completed (and transferred out) and to units in
ending work in process using the weighted-average method.

2. Prepare journal entries for April transfers from the Forming Department
to the Finishing Department and from the Finishing Department to Fin-
ished Goods. .

17-37 Transferred-in costs, FIFO costing (continuation of 17-36).

REQUIRED

1. Using the FIFO process-costing method, do the requirements of
Problem 17-36. The transferred-in costs from the Forming Department
for the April beginning work in process are $17,520. During April, the
costs transferred in are $103,566. All other data are unchanged.

2. Explain any difference between the cost of work completed and trans-
ferred out and cost of ending work in process in the Finishing Depart-
ment under the weighted-average method and the FIFO method.

17-38 'Transferred-in costs, weighted-average and FIFO. Frito-Lay, Inc., man-
ufactures convenience foods, including potato chips and corn chips. Produc-
tion of corn chips occurs in four departments: cleaning, mixing, cooking,
and drying and packaging. Consider the Drying and Packaging Department,
where direct materials (packaging) is added at the end of the process. Con-
version costs are added evenly during the process. Suppose the accounting
records of a Frito-Lay plant provided the following information for corn chips
in its Drying and Packaging Department during a weekly period (week 37):

Physical Units Transferred-in Direct Conversion
(Cases) Costs Materials Costs

Beginning work in process, week 37* 1,250 $29.,000 $ 0 $ 9,060
Transferred-in during week 37

from Cooking Department 5,000
Completed during week 37 5,250
Ending work in process, week 371 1.000
Costs added during week 37 $96,000 $25,200 $38,400

*Degree of complevon: wansferred-in costs, 100%; direct materials, #%; conversion costs, 80%.
1])t-gru:.- of complenon: transferred-in costs, 7%; direct materials, ?%; conversion costs, 40%.

REQUIRED

1. For each cost element, compute equivalent units of work done in week 37
in the Drying and Packaging Department. Show physical units in the
first column. ,I

2. Summarize the total Drying and Packaging Department costs for
week 37, and assign these costs to units completed (and transterred out) ;
and to units in ending work in process using the weighted-average
method.

3. Assume that the FIFO method is used for the Drying and Packaging
Department. The transferred-in costs for work-in-process beginning
inventory are $28,920. The transferred-in costs during the week
from the Cooking Department are $94,000. All other data are un-
changed. Summarize the total Drying and Packaging Department
costs for week 37 and assign these costs to units completed (and
transferred out) and to units in ending work in process using the FIFO
method.

17-39 Standard costing with beginning and ending work in process. The Vic-
toria Corporation uses a standard costing system for its manufacturing oper-
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17-40

ations. Standard costs for the cooking process are $6 per unit for direct ma-
terials and $3 per unit for conversion costs. All direct materials are
introduced at the beginning of the process, but conversion costs are added
uniformly during the process. The operating summary for May 19_7 in-
cluded the following data for the cooking process:

Work-in-process inventories

May 1: 3,000 units*

(direct materials $18,000; conversion costs $5,400)

May 31: 5,000 units'
Units started in May: 20,000
Units completed and transferred out of cooking in May: 18,000
Additional actual costs incurred for cooking during May

Direct materials: $125,000

Conversion cost: $57,000

*Degree of completion: direct materials, 100%; conversion costs, 60%.
J‘Dﬂgﬂ:c of completion: direct materials, 100%:; conversion costs, 50%.

REQUIRED

1. Compute the total standard costs of units transferred out in May and the
total standard costs of the May 31 inventory of work in process.

2. Compute the total May variances for direct materials and conversion
Ccosts.

Equivalent unit computations, benchmarking, ethics. Margaret Major
is the corporate controller of Leisure Suits. Leisure Suits has 20 plants
worldwide that manufacture basic suits for retail stores. Each plant uses a
process-costing system. At the end of each month, each plant manager
submits a production report and a production-cost report. The produc-
tion report includes the plant manager’s estimate of the percentage of
completion of the ending work in process as to direct materials and con-
version costs. Major uses these estimates to compute the equivalent units
of work done in each plant and the cost per equivalent unit of work done
for both direct materials and conversion costs in each month. Plants are
ranked from 1 to 20 in terms of (a) cost per equivalent unit of direct mate-
rials, and (b) cost per equivalent unit of conversion costs. Each month
Major publishes a report that she calls “Benchmarking for Efficiency
Gains at Leisure Suits.” The top three ranked plants on each category re-
ceive a bonus and are written up as the best in their class in the company
newsletter.

Major has been pleased with the success of her benchmarking pro-
gram. However, she has heard some disturbing news. She has received some
unsigned letters stating that two plant managers have been manipulating
their monthly estimates of percentage of completion in an attempt to obtain
best in class status.

1. How and why might plant managers “manipulate” their monthly esti-
mates of percentage of completion?

2. Major’s first reaction is to contact each plant controller and discuss the
problem raised by the unsigned letters. Is that a good idea?

3. Assume that the plant controller’s primary reporting responsibility is to
the plant manager and that each plant controller receives the phone call
from Major mentioned in requirement 2. What is the ethical responsibil-
ity of each plant controller (a) to Margaret Major, and (b) to Leisure Suits
in relation to the equivalent unit information each plant provides for the
“Benchmarking for Efficiency” report?

PROCESS-COSTING SYSTEMS
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4. How might Major gain some insight into whether the equivalent unit fig-
ures provided by particular plants are being manipulated?

COLLABORATIVE LEARNING PROBLEM

17-41 Weighted-average, FIFOy standard costs methods, working back-
wards. “I am astounded that we cannot find the cost records for the month
of July 19_7,” said Greg Andrews, plant manager of Detroit Component
Works (DCW). “I have a division meeting to attend where I will be asked
about the plant’s July performance compared to June. All I have now are
the weighted-average cost figures, but those numbers are hardly helpful
in answering the question of whether we have improved our perform-
ance this month compared to the previous months. I think we have im-
proved the efficiency of our operations, and direct materials prices have
also been lower, so I was expecting to report some good news at the di-
vision meeting. | need those July numbers and I need them now.” DCW
makes complex aircraft engine components in two operations—machining
and assembly. The following is a summary of the Assembly operations
in July 19_7.

Physical  Transferred-in Direct Conversion
Units Costs Materials Costs

Work in process, July 1* 120 $16,800 S0 $9,000
Transferred-in during July 19_7 200
Completed during July 19_7 220
Work in process, July 317 100
Costs added during July ? ? ?
Weighted-average cost per

equivalent unit $ 13125 $20 § 114

*Degree of completion: transferred-in costs, 100%; direct matenals, 0%; conversion costs, 5/8 or 62.5%.
TD::gr-:t of completion: transferred-in costs, 100%; direct materials, 0%; conversion costs, 80%.

INSTRUCTIONS

Form groups of two or three students. Compute the missing numbers. Then

discuss requirements 4, 5, and 6 among yourselves to prepare for class

discussion.

REQUIRED

1. For each cost element, compute the equivalent units of work done in the
current period.

2. For each cost element, calculate the cost per equivalent unit of beginning
work in process. |

3. Calculate the total Assembly Department costs to account for in July
19_7 for each cost element.

4. For each cost element, calculate the cost per equivalent unit of work
performed in the current period. These are the numbers that Greg
Andrews wants for the division meeting. Prepare a brief report com-
paring and commenting on the cost per equivalent unit of work done
in the current period with the cost per equivalent unit of beginning in-
ventory.

5. Without doing any further calculations, do you think the cost of units
completed and transferred out in July 19_7 would have been lower or
higher if DCW had used the FIFO rather than the weighted-average
method? Why? Explain briefly.
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6. DCW is looking to add more variations of the components it currently
manufactures to its product line. Gina Davis, the plant controller, be-
lieves that if it does so, DCW should consider implementing a standard
costing system. The assistant controller, Tom Rogers, however, feels that
a job-costing system might be more appropriate. What do you think
DCW should do—maintain its current system, adopt a standard costing
system, or switch to a job-costing system?

PROCESS-COSTING SYSTEMS |
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CH A P F E R

SPOILAGE,
" AND SCRAP

e
————— (i}

AN

Reducing spoilage, reworked units, " LEARNING O FORARIE
gl “and scrap is an important aspect of _ -

cost management. Motorola moni- After studying this chapter, you should be able to

tors both financial and nonfinancial I. Distinguish among spoilage, reworked units, and scrap

variables in its efforts to minimize 2. [)E&;crikl._w the ﬂ'u‘l‘l-.-.'Lra| '.n:u_;l:m ting procedures for normal

reworked units and scrap, and to o -.]l'nu'nrlmllbspf;ui];15:1: =

improve quality. Motorola estimates 3. Accoiint ior ﬁ]'u.milau't; in process costing using the

that these initiatives have resulted weighted-average et ) -

in billions of dollars of cost savings. 4. Account for 5]1{;i|;1ge in process costing using the first-

in, first-out method

5. Account for spoilage in process costing using the stan-
dard costs method

6. Account for spoilage in job costing

Account for reworked unit:

Account for scrap

Q0 =1
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~ TERMS TO LEARN

This chapter and the Glossary at the end of this book contain definitions of the following
Important terms:

abnormal spoilage (p. 653) reworked units (652)

normal spoilage (653) spoilage (652)

ASSIGNMENT MATERIAL

QUESTIONS
18-1 Why is there an unmistakable trend in manufacturing to improve quality?
18-2 Distinguish among spoilage, reworked units, and scrap.
18-3 “Normal spoilage is planned spoilage.” Discuss.
18-4 “Costs of abnormal spoilage are lost costs.” Explain.

18-5 “What has been regarded as normal spoilage in the past 1s not necessarily ac-
ceptable as normal in the present or future.” Explain.

18-6 “Abnormal units are inferred rather than identified.” Explain.

18-7 “In accounting for spoiled goods, we are dealing with cost assignment rather
than cost incurrence.” Explain.

18-8 “Tortal input includes abnormal as well as normal spoilage and is therefore
irrational as a basis for computing normal spoilage.” Do you agree? Why?
18-9 “The point of inspection is the key to the allocation of spoilage costs.” Do
you agree? Explain.
18-10 “The unit cost of normal spoilage is the same as the unit cost of abnormal
spoilage.” Do you agree? Explain.
18-11 “In job-order costing, the costs of specific normal spoilage are charged to
specific jobs.” Do you agree? Explain.
18-12 “The costs of reworking defective units are always charged to the specific
jobs where the defects were originally discovered.” Do you agree? Explain.
18-13 “Abnormal rework costs should be charged to a loss account, not to manu-
facturing overhead.” Do you agree? Explain.
18-14 When is a company justified in inventorying scrap?
18-15 How do company managements use information about scrap?

EXERCISES

H 18-16 Normal and abnormal spoilage in units. The following data, in physical
units, describe a grinding process for January:

Work process, beginning 19,000
Started during current period 150,000
To account for 169,000
Spoiled units 12,000
Good units completed and transferred out 132,000
Work in process, ending 25,000
Accounted for 169,000

Inspection occurs at the 100% conversion stage. Normal spoilage is 5% of
the good units passing inspection.
REQUIRED
1. Compute the normal and abnormal spoilage in units.
2. Assume that the equivalent unit cost of a spoiled unit is $10. Compute
| the amount of potential savings if all spoilage were eliminated, assuming
670 | chapter 18 that all other costs would be unaffected. Comment on your answer.
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18-17 Equivalent units, equivalent unit costs, spoilage. (CMA adapted) Con-

sider the following data for November 19_7 from the Gray Manufacturing
Company, which makes silk pennants and operates a process-costing system.
All direct materials are added at the beginning of the process and conversion
costs are added evenly during the process. Spoilage is detected upon inspec-
tion at the completion of the process. Spoiled units are disposed of at zero

net disposal price.

Physical Units Direct Conversion
(Pennants) Materials Costs

Work in process, November 1* 1,000 $ 1,300 $ 1,250
Started in November 19_7 ?
Good units completed and transferred

out during November 19_7 9,000
Normal spoilage 100
Abnormal spoilage 50
Work in process, November 30! 2,000
Costs added during November 19_7 $12,180 $27.,750

*Degree of completion: direct materials, 100%; conversion costs, 50%.
TDegTee of completion: direct materials, 100%; conversion costs, 30%.

REQUIRED

1. Compute the equivalent units of work done in the current period for direct
materials and conversion costs. Show physical units in the first column.

2. Calculate the cost per equivalent unit of beginning work in process and
of work done in the current period for direct materials and conversion
costs.

18-18 Weighted-average method, spoilage. Anderson Plastics makes plastic rear

lamps for cars using an injection molding process. Spoiled units are detected
upon inspection at the end of the process and are disposed of at zero net dis-
posal price. Assume normal spoilage is 15% of the good output produced.
Anderson Plastics uses the weighted-average method of process costing.
The following information about actual costs for April 19_8 is available.

Direct Materials Conversion Costs

Equivalent Total Equivalent Total

Units Costs Units Costs

Work in process, April 1 (15,000 units) 15,000 $120.000 14.000 $140.000
Work done during April 19 8 25,000 210,000 28,000 301,000
To account for 40,000 $330,000 42.000 $441.,000
Good units completed and -

transferred out during April

19 8 20,000 ? 20,000
Normal and abnormal spoilage 4,000 4,000
Work in process, April 30 (20,000 units) 16,000 7 18,000

127
A

QUIRED

1. Calculate the cost per equivalent unit of beginning work in process and
of work done in the current period for direct materials and conversion
COStS.

2. Summarize total costs to account for, and assign these costs to units com-
pleted (and transferred out), normal spoilage, abnormal spoilage, and
ending work in process using the weighted-average method.

3. What is the cost of a good unit completed and transferred out under the

weighted-average method?

18-19 FIFO method. Refer to the information in Exercise 18-18.

SPOILAGE, REWORKED UNITS
AND SCRAF
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Do Exercise 18-18 using the FIFO method.

18-20 Standard costing method. Refer to the information in Exercise 18-18.
Suppose Anderson determines standard costs of $8.20 per (equivalent) unit
for direct materials and $10.20 per (equivalent) unit for conversion costs for
both beginning work in process and work done in the current period.
REQUIRED ,

Do Exercise 18-18 using the standard costing method.

H 18-21 Weighted-average method, spoilage. Superchip specializes in the manu-
facture of microchips for aircraft. Direct materials are added at the start of
the production process. Conversion costs are added evenly during the
process. Some units of this product are spoiled as a result of defects not de-
tectable before inspection of finished goods. Normally, the spoiled units are
15% of the good units transferred out. Spoiled units are disposed of at zero
net disposal price.

Superchip uses the weighted-average method of process costing. Sum-
mary data for September 19_7 are

Physical Units Direct Conversion
(Microchips) Materials Costs
Work in process, September 1* 400 $ 64,000 $ 10,200
Started in September 19_7 1,700
Good units completed and transferred
out during September 19_7 1,400
Work in process, September 307 300
Costs added during September 19_7 $378,000 $153,600

*Degree of completon: direct materials, 100%: conversion costs, 30%.
P
fl'.)lf.'gn:e of complevon: direct matenals, 100%; conversion costs, 40%.

REQUIRED

I. For each cost element, compute the equivalent units of work done in
September 19_7. Show physical units in the first column.

2. For each cost element, calculate the cost per equivalent unit of beginning
work in process and of work done in September 19_7.

3. Summarize the total costs to account for, and assign these costs to units
completed (and transferred out), normal spoilage, abnormal spoilage, and
ending work in process using the weighted-average method.

H 18-22 FIFO method, spoilage. Refer to the information in Exercise 18-21.

REQUIRED

Do Exercise 18-21 using the FIFO method of process costing.

18-23 Standard costing method, spoilage. Refer to the information in Exercise
18-21. Suppose Superchip determines standard costs of $205 per (equivalent)
unit for direct materials and $80 per (equivalent) unit for conversion costs for
both beginning work in process and work done in the current period.

REQUIRED
Do Exercise 18-21 using standard costs.

18-24 Spoilage and job costing. (L. Bamber) Bamber Kitchens produces a variety
of items in accordance with special job orders from hospitals, plant cafete-
rias, and university dormitories. An order for 2,500 cases of mixed vegeta-
bles costs $6 per case: direct materials, $3; direct manufacturing labor, $2;
and manufacturing overhead allocated, $1. The manufacturing overhead
rate includes a provision for normal spoilage. Consider each requirement in-
dependently. Omit explanations of journal entries.

79
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18-25

18-26

REQUIRED

1. Assume that a laborer dropped 200 cases. Suppose that part of the 200
cases could be sold to a nearby prison for $200 cash. Prepare a journal
entry to record this event. Calculate and explain briefly the unit cost of
the remaining 2,300 cases.

2. Refer to the original data. Tasters at the company reject 200 of the 2,500
cases. The 200 cases are disposed of for $400. Assume that this rejection
rate is considered normal. Prepare a journal entry to record this event,
and calculate the unit cost if
a. The rejection is attributable to exacting specifications of this particu-

lar job.
b. The rejection is characteristic of the production process and is not at-
tributable to this specific job.
Are unit costs the same in requirements 2a and 2b? Explain your reason-
ing briefly.

3. Refer to the original data. Tasters rejected 200 cases that had insufficient
salt. The product can be placed in a vat, salt added, and reprocessed into
jars. This operation, which is considered normal, will cost $200. Prepare
a journal entry to record this event, and calculate the unit cost of all the
cases if
a. This additional cost was incurred because of the exacting specifica-

tions of this particular job.
b. This additional cost occurs regularly because of difficulty in seasoning.
Are unit costs the same in requirements 3a and 3b? Explain your reason-
ing briefly:

Reworked units, costs of rework. White Goods assembles washing ma-
chines at its Auburn plant. In February 19_8, 60 tumbler units that cost $44
each from a new supplier were defective and had to be disposed of at zero
disposal price. White Goods was able to rework all 60 washing machines by
substituting new tumbler units purchased from one of its existing suppliers.
Each replacement tumbler cost $50.

REQUIRED

1. What alternative approaches are there to account for the materials costs
of reworked units?

2. Should White Goods use the $44 or $50 amount as the costs of materials
reworked? Explain.

3. What other costs might White Goods include in its analysis of the total

costs of rework due to the tumbler units purchased from the (now) bank-

rupt supplier?

Scrap, job-order costing. The Mendoza Company has an extensive job-
costing facility that uses a variety of metals. Consider each requirement in-
dependently. Omit explanations of journal entries.

I2
W

REQUIRED

1. Job 372 uses a particular metal alloy that is not used for any other job. As-
sume that scrap is accounted for at the time of sale of scrap. The scrap is
sold for $490. Prepare the journal entry.

2. The scrap from Job 372 consists of a metal used by many other jobs. No
record is maintained of the scrap generated by individual jobs. Assume
that scrap is accounted for at the time of its sale. Scrap totaling $4,000 is
sold. Prepare two journal entries that could be used to account for the
sale of scrap.

3. Suppose the scrap generated in requirement 2 is returned to the store-

room for future use and a journal entry is made to record the scrap. A

month later, the scrap is reused as direct material on a subsequent job.

Prepare the journal entries to record these transactions.

|
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18-27 Physical units, inspection at various stages of completion. (Chapter Ap-
pendix) Normal spoilage is 6% of the good units passing inspection in a
forging process. In March, a total of 10,000 units were spoiled. Other data
include units started during March, 120,000; work in process, beginning,
14,000 units (20% completed for conversion costs); work in process, ending,
11,000 units (70% completed for conversion costs).

REQUIRED
[n columnar form, compute the normal and abnormal spoilage in units, as-
suming inspection at 15%, 40%, and 100% stages of completion.

PROBLEMS

18-28 Weighted-average method, spoilage. Spicer uses the weighted-average
method of process costing. Consider the following data for the Cooking De-
partment of Spicer, Inc., for the month of January

Direct Conversion
Physical Units Materials Costs

Work in process, January 1* 11,000 $ 220,000 $ 30,000
Started in January 74,000
Good units completed and transferred

out during January 61,000
Spoiled units 8,000
Work in process, January 31! 16,000
Costs added during January $1,480,000 $942,000

*Degree of completion: direct materials, 100%:; conversion costs, 25%.
"Degree of completion: direct materials, 100%; conversion costs, 75%.

Inspection occurs when production is 100% completed. Normal spoilage is

11% of good units completed and transferred out during the current period.

Spoiled units are disposed of at zero net disposal price.

REQUIRED

1. Summarize total costs to account for, and assign these costs to units com-
pleted (and transferred out), normal spoilage, abnormal spoilage, and
ending work in process using the weighted-average method.

2. What is the cost of a good unit completed and transferred out under the
weighted-average method?

18-29 FIFO method, spoilage. Refer to the information in Problem 18-28.

REQUIRED

Do Problem IH 28 using the FIFO method of process costing. If you did

Problem 18-28, comment on the cost differences under the weighted-aver-

age and FIFO mt:thuds..

18-30 Standard costing method, spoilage. Refer to the information in Problem
18-28. Suppose Superchip determines standard costs of $20 per (equivalent)
unit for direct materials and $11 per (equivalent) unit for conversion costs
fm‘ both beginning work in process and work done in the current period.

L I ' . I j )
D(J Problem 18-28 using the standard costing method of process costing.

18-31 Weighted-average method, spoilage. The Alston Company operates
under a weighted-average method of process costing. It has two depart-
ments, Cleaning and Milling. For both departments, conversion costs are
added uniformly throughout the processes. However, direct materials are
added at the beginning of the process in the Cleaning Department, and ad-
ditional direct materials are added at the end of the milling process. The
costs and unit production statistics for May follow. All unfinished work at
the end of May is 25% completed as to conversion costs. The beginning in-
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ventory (May 1) was 80% completed as to conversion costs as of May 1. All
completed work is transferred to the next department.

Cleaning Milling
Beginning Inventories
Cleaning: $1,000 direct materials, $800 conversion costs $1,800
Milling: $6,450 previous department cost
(transferred-in cost) and $2,450 conversion costs $8,900
Costs Added during Current Period
Direct materials $9,000 $ 640
Conversion costs $8.000 $4,950
Physical Units
Units in beginning inventory 1,000 3,000
Units started this month 9,000 7,400
Good units completed and transferred out 7,400 6,000
Normal spoilage 740* 300"
Abnormal spoilage 260 100

“Normal spoilage in the Cleaning Department is 10% of good units completed and transferred out.
"Normal spoilage in the Milling Department is 5% of good units completed and transferred out.

ADDITIONAL INFORMATION

1. Spoilage is assumed to occur at the end of each of the two processes
when the units are inspected. Spoiled units are disposed of at zero net
disposal price.

2. Assume that there is no shrinkage, evaporation, or abnormal spoilage
other than that indicated in the information given.

3. Carry unit cost calculations to three decimal places where necessary. Cal-
culate final totals to the nearest dollar.

REQUIRED

Using the weighted-average method, summarize total costs to account for,

and assign these costs to units completed (and transferred out), normal

spoilage, abnormal spoilage, and ending work in process for the Cleaning

Department. (Problem 18-33 explores additional facets of this problem.)

18-32 FIFO method, spoilage. Refer to the information in Problem 18-31.

REQUIRED
Do Problem 18-31 using the FIFO method of process costing. (Problem
18-34 explores additional facets of this problem.)

18-33 Weighted-average method, Milling Department (continuation of

18-34

18-31). Refer to the information in Problem 18-31.

REQUIRED

Use the weighted-average method to summarize total costs to account for,
and assign these costs to units cnmpleted (and transferred out), normal
spoilage, abnormal spoilage, and ending work in process for the Milling De-
partment.

FIFO method, Milling Department (continuation of 18-32). Refer to
the information in Problem 18-31.

REQUIRED

Use the FIFO method to summarize total costs to account for, and assign
these costs to units completed (and transferred out), normal spoilage, abnor-
mal spoilage, and ending work in process for the Milling Department.

18-35 Job-cost spoilage and scrap. (F. Mayne) Santa Cruz Metal Fabricators,

Inc., has a large job, No. 2734, that calls for producing various ore bins,
chutes, and metal boxes for enlarging a copper concentrator. The following
charges were made to the job in November 19_8:

SPOILAGE, REWORKED UNITS, |
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Direct materials $26,951
Direct manufacturing labor 15,076
Manufacturing overhead 7,538

The contract with the customer called for the total price to be based on a
cost-plus approach. The contract defined cost to include direct materials, di-
rect manufacturing labor cogts, and manufacturing overhead to be allocated
at 50% of direct manufacturing labor costs. The contract also provided that
the total costs of all work spoiled were to be removed from the billable cost
of the job and that the benefits from scrap sales were to reduce the billable
cost of the job.

REQUIRED

1. In accordance with the stated terms of the contract, prepare journal en-
tries for the following two items:

a. A cutting error was made in production. The up-to-date job-cost
record for the batch of work involved showed materials of $650, direct
manufacturing labor of $500, and allocated overhead of $250. Because
fairly large pieces of metal were recoverable, the company believed
that the scrap value was $600 and that the materials recovered could
be used on other jobs. The spoiled work was sent to the warehouse.

b. Small pieces of metal cuttings and scrap in November 19_8 amounted
to $1,250, which was the price quoted by a scrap dealer. No journal
entries have been made with regard to the scrap untl the price was
quoted by the scrap dealer. The scrap dealer’s offer was immediately
accepted.

2. Consider normal and abnormal spoilage. Suppose the contract described
above had contained the clause “a normal spoilage allowance of 1% of
the job costs will be included in the billable costs of the job.”

a. Is this clause specific enough to define exactly how much spoilage is
normal and how much is abnormal? Explain.

b. Repeat requirement la with this “normal spoilage of 1%” clause in
mind. You should be able to provide two slightly different journal en-
tries.

18-36 Job costing, rework. The Bristol Corporation manufactures two brands of |
motors, SM-5 and RW-8. The costs of manufacturing each SM-5 motor, ex-
cluding rework costs, are direct materials, $300; direct manufacturing labor,
$60; and manufacturing overhead, $190. Defective units are sent to a sepa-
rate rework area. Rework costs per SM-5 motor are direct materials, $60; di-
rect manufacturing labor, $45; and manufacturing overhead, $75. .

In February 19_8, Bristol manufactured 1,000 SM-5 and 500 RW-8
motors, and 80 of the SM-5 motors required rework. Bristol classifies 50 of

these motors as normal rework for SM-5 and RW-8, and not specifically at-

tributable to SM-5. None of the RW-8 motors required rework. Bristol allo-

cates manufacturing overhead on the basis of machine-hours required to

manufacture SM-5 and RW-8. Each SM-5 and RW-8 motor requires the

same number of machine-hours.

1. Prepare journal entries to record the accounting for rework.
2. What were the total rework costs charged to SM-5 motors in February
19 _8?

18-37 Job costing, scrap. The Wong Corporation makes two different types of
hubcaps for cars—models HM3 and JB4. Circular pieces of metal are
stamped out of steel sheets (lt:avlng the edges as scrap), formed, and finished.
The stamping operation is identical for both types of hubcaps. During
March, Wong manufactured 20,000 units of HM3 and 10,000 units of JB4.
In March, manufacturing costs per unit of HM3 and JB4 before accounting
for the scrap are as follows:

676 | chaprers
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HM3 JB4

Direct materials $10 $15
Direct manufacturing labor 3

B

Materials-related manufacturing overhead (materials
handling, storage, etc.)

2
Other manufacturing overhead 6
Unit manufacturing costs

o
(]
[a—
b
D00

Materials-related manufacturing costs are allocated to products at 20%
of direct materials costs. Other manufacturing overhead is allocated to prod-
ucts at 200% of direct manufacturing labor costs. Since the same metal
sheets are used to make both types of hubcaps, Wong maintains no records
of the scrap generated by the individual products. Scrap generated during
manufacturing is accounted for at the time it is returned to the storeroom as
an offset to materials-related manufacturing overhead. The value of scrap
generated during March and returned to the storeroom was $7,000.
REQUIRED
1. Prepare a journal entry to summarize the accounting for scrap during
March.

2. Suppose the scrap generated in March was sold in April for $7,000. Pre-
pare a journal entry to account for this transaction.

3. What is the manufacturing cost per unit for HM3 and JB4 in March after
accounting for scrap? Explain.

18-38 Weighted-average, inspection at 80% completion. (A. Atkinson) (Chap-
ter Appendix) Ottawa Manufacturing produces a plastic toy in a two-stage
manufacturing operation. The company uses a weighted-average process-
costing system. During the month of June, the following data were recorded
for the Finishing Department:

Units of beginning inventory 10,000
Percentage of beginning units complered 25%
Cost of direct materials in beginning work in process $0
Units started 70,000
Units completed 50,000
Units in ending inventory 20,000
Percentage of ending units completed 95%
Spoiled units 10,000
Costs added during current period

Direct materials $655,200

Direct manufacturing labor $635,600

Manufacturing overhead $616,000
Work in process, beginning

Conversion costs $ 42.000

Transferred-in costs $ 82,900
Cost of units transferred in during current period $647,500

Conversion costs are incurred evenly throughout the process. Direct materi-
als costs are incurred when production is 90% complete. Inspection occurs
when production is 80% complete. Normal spoilage is 10% of all good units
that pass inspection. Spoiled units are disposed of at zero net disposal price.

For the month of June, summarize total costs to account for, and assign

these costs to units completed (and transferred out), normal spoilage, abnor-
mal spoilage, and ending work in process.

POLAES, g 11 proce SPOILAGE, REWORKED UNITS

AND SCRAP

TERADATA, Ex. 1013, p. 710



b

7

8

CHAPTER 18

18-39 Process versus job costing, spoilage, ethics. Chip Contractors assembles

high-performance microchips for two customers—Prestige Jets and the U.S.
Air Force. The emphasis the Air Force places on quality helps Chip impress
potential customers about the quality of its chips. Kelly Gillis, the president
of Chip Contractors, decides to use a double-testing procedure for chips
sold to the U.S. Air Force. Tom Sanders, the controller of Chip Contrac-
tors, asks Gillis how she wants the cost of this extra testing shown in the ac-
counting records. Each month Sanders compiles a production-cost report
that he sends to Prestige Jets. Prestige pays Chip the actual production cost
per chip purchased plus a 20% profit margin. The U.S. Air Force contract is
for a fixed price per good chip.

Gillis tells Sanders to follow the normal practice of computing the cost
of good chips at the total plant level rather than for each customer. Sanders
strongly objects to this approach. He believes it will result in Chip Contrac-
tors overcharging Prestige Jets. Gillis believes that they should wait until
Prestige Jets complains before they make any adjustments. She is adamant
that no internal spoilage data should be shown to Prestige Jets.

Sanders decides to privately track cost and spoilage data in May 19_7
for Chip’s two product lines. This tracking is relatively easy because a sepa-
rate production line is used for each customer:

Prestige U.S. Total
Jets Air Force Plant
Physical Units for May
Work in process, beginning inventory 0 0 0
Started during May 6,000 4,000 10,000
Good units completed and transferred out
during May 4,000 2,000 6,000
Work in process, ending inventory 1,500 1,100 2,600
Direct materials (both 100% complete)
Conversion costs (both 70% complete)
Normal spoilage (% of good units transferred
out) 7.5% 25% ?
Costs for May
Work in process, beginning inventory $0 $0 $0
Direct materials added during May $12,750,000 $8,500,000 $21,250,000
Conversion costs added during May $ 7,834,000 $6,327,080 $14,161,080

All direct materials are introduced at the beginning of the production
process. Conversion costs are assigned evenly during the process. Inspection
occurs at the end of the production process. Spoiled chips are disposed of at
zero net disposal price. Chip Contractors uses the weighted-average method
of process costing.

REQUIRED

1. Compute the actual cost per good chip transferred out in May for (a)

Prestige Jets, (b) the U.S. Air Force, and (c) the total plant. Chip Con-
tractors includes both normal and abnormal spoilage costs when comput-
ing actual costs for Prestige Jets.

. Explain any differences between (a) and (b) in requirement 1.

What cost number per good chip sold in May 19_7 should Sanders

report to Prestige Jets? Explain any ethical dilemmas that he might

face.

4. Suppose the purchasing officer of Prestige Jets receives the May 19_7 bill
based on the plant unit cost per good output unit. He immediately re-
quests that Sanders provide full details on how the May unit cost amount
was determined. What should Sanders do?

w
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COLLABORATIVE LEARNING PROBLEM
18-40 Job costing, spoilage. (CMA adapted) The Richport Company manufac-
tures products that often require specification changes or modifications to
meet its customers’ needs. Still, Richport has been able to establish a normal
spoilage rate of 2.5% of normal input. Normal spoilage is recognized during
the budgeting process and classified as a component of manufacturing over-
head when determining the overhead rate.
Rose Duncan, one of Richport’s inspection managers, obtains the fol-
lowing information for Job No. N1192-122 that was recently completed. A
total of 122,000 units were started, and 5,000 units were rejected at final in-
spection yielding 117,000 good units. Duncan noted that 900 of the first
units produced were rejected because of a design defect that was considered
very unusual; this defect was corrected immediately, and no further units
were rejected for this reason. These units were disposed of after incurring an
additional cost of $1,200. Duncan was unable to identify a rejection pattern
for the remaining 4,100 rejected units. These units can be sold at $7 per unit.
The total costs for all 122,000 units of Job No. N1192-122 are pre-
sented here. The job has been completed, but the costs have yet to be trans-
ferred to finished goods.

Direct materials $2.196,000
Direct manufacturing labor 1,830,000
Manufacturing overhead 2,928,000
Total manufacturing costs $6,954.000

INSTRUCTIONS

Form groups of two or more students to complete the following require-

ments.

REQUIRED

1. Calculate the unit quantities of normal and abnormal spoilage.

2. Prepare the appropriate journal entry (or entries) to properly account for
Job No. N1192-122 including spoilage, disposal, and transfer of costs to
finished goods control.

3. How would the information in requirement 2 be useful to Richport?

4. How well do you think Richport is managing spoilage?
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CHAPTER 13

H 19-17 Costs of quality analysis, nonfinancial quality measures. The Hartono

19-11 Give two reasons why waiting lines and delays occur. |
19-12 “Companies should always make and sell all products whose selling prices |
exceed variable costs.” Do you agree? Explain.
19-13 Describe the three main measures used in the theory of constraints.
19-14 Describe the four key steps in managing bottleneck resources.
19-15 Describe three ways to improve the performance of a bottleneck operation.
.

EXERCISES

19-16 Cost of quality program, nonfinancial quality measures. Baden Engi-
neering manufactures automotive parts. A major customer has just given

Baden an edict: “Improve quality or no more business.” Hans Reichelstein,

the controller of Baden Engineering, is given the task of developing a COQ

program. He seeks your advice on classifying each of items a—g as (i) a pre-
vention cost, (i1) an appraisal cost, (iii) an internal failure cost, or (iv) an ex-
ternal failure cost.

a. Cost of inspecting products on the production line by Baden quality in-

spectors.

b. Payment of travel costs for a Baden Engineering customer representative

to meet with a customer who detected defectuve products.

c. Costs of reworking defective parts detected by Baden Engineering’s qual-

ity-assurance group.

d. Labor cost of the product designer at Baden Engineering whose task is to
design components that will not break under extreme temperature varia-
tions.

Cost of automotive parts returned by customers.

Seminar costs for “Vendor Day,” a program aimed at communicating to

vendors the new quality requirements for purchased components.

g. Costs of spoiled parts.

REQUIRED

1. Classify the seven individual cost items into one of the four categories of
prevention, appraisal, internal failure, or external failure.

2. Give two examples of nonfinancial performance measures Baden Engi-
neering could monitor as part of a total-quality-control effort.

ko

Corporation manufactures and sells industrial grinders. The following table
presents financial information pertaining to quality in 19_6 and 19_7 (in

thousands):
19 7 19 6
Sales $12,500 $10,000
Line inspection 85 110
Scrap 200 250 X
Design engineering 240 100 |
Cost of returned goods 145 60 o
Product-testing equipment 50 50 Y
Customer support 30 40 5
Rework costs 135 160 b
Preventive equipment maintenance 90 35
Product liability claims 100 200
Incoming materials inspection 40 20
Breakdown maintenance 40 90
Product-testng labor 75 220
Training 120 45
Wiarranty repair 200 300
Supplier evaluation 50 20
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REQUIRED

1. Classify the cost items in the table into prevention, appraisal, internal
failure, or external failure categories.

2. Calculate the ratio of each COQ category to sales in 19_6 and 19_7.
Comment on the trends in costs of quality between 19_6 and 19_7.

3. Give two examples of nonfinancial quality measures that Hartono Cor-
poration could monitor as part of a total-quality-control effort.

Costs of quality analysis, nonfinancial quality measures. Ontario Indus-
tries manufactures two types of refrigerators, Olivia and Selta. Information
on each refrigerator is as follows:

Olivia Solta
Units manufactured and sold 10,000 units 5.000 units
Selling price $2,000 $1,500
Variable costs per unit $1,200 $800
Hours spent on design 6,000 1,000
Testing and inspection hours per unit ! 0.5
Percentage of units reworked in plant 5% 10%
Rework costs per refrigerator $500 $400
Percentage of units repaired at customer site 4% 8%
Repair costs per refrigerator $600 5450
Estimated lost sales from poor quality — 300 units

The labor rates per hour for various activities are as follows:

Design $75 per hour

Testing and inspection $40 per hour

REQUIRED

1. Calculate the costs of quality for Olivia and Solta classified into preven-
tion, appraisal, internal failure, and external failure categories.

2. For each type of refrigerator, calculate the ratio of each COQ item as a
percentage of sales. Compare and comment on the costs of quality for
Olivia and Solta.

3. Give two examples of nonfinancial quality measures that Ontario Indus-
tries could monitor as part of a total-quality-control effort.

Quality improvement, relevant costs and revenues, service. The Sloan
Corporation i1s a moving company that transports household goods from
one city to another within the continental United States. It measures service
quality in terms of (a) time required to transport goods, (b) on-time delivery
(within two days of agreed-upon delivery date), and (c) lost or damaged
shipments. Sloan is considering investing in a new scheculing and tracking
system costing $160,000 per year that should help it improve performance
with respect to items (b) and (c). The following information describes
Sloan’s current performance and the expected performance if the new sys-
tem is implemented:

Future
Current Expected
Performance Performance
On-time delivery performance 85% 95 %
Variable costs per carton lost or damaged $60 $60

Number of cartons lost or damaged per year 3,000 cartons 1,000 cartons
Sloan eXpects that each percentage point increase in on-time performance
will result in sales increases of $20,000 per year. Sloan’s contribution margin

percentage is 45 %.

COST MANAGEMENT
QUALITY, TIME, AND THE |
THEDRY OF CONSTRAINTS
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19-20

19-21

19-22

REOUIRED

1. What are the annual additional costs to Sloan of choosing the new sched-
uling and tracking system?

2. What are the annual additional benefits of the new system?

3. Should Sloan acquire the new system?

Quality improvement, relevant costs, and relevant revenues. The Pho-

ton Corporation manufactures and sells 20,000 copiers each year. The vari-

able and fixed costs of rewanmg and repairing copiers are as follows:

Variable Costs Fixed Costs Total Costs
Rework costs per copier $1,600 $2,400 $4.000
Repair costs per copier
Customer-support costs 80 120 200
Transportation costs for
repair parts 180 60 240
Warranty repair costs 1,800 2,600 4,400

Photon’s engineers are currently working to solve the problem of
copies being too light or too dark. They propose changing the lens of the
copier. The new lens will cost $50 more then the old lens. Each copier uses
one lens. Photon uses a 1-year time horizon for this decision, since it plans
to introduce a new copier at the end of the year. Photon believes that even as
it improves quality, it will not be able to save any of the fixed costs of rework
Or repair.

By changing the lens, Photon expects that it will (1) rework 300 fewer
copiers, (2) repair 200 fewer copiers, and (3) sell 100 additional copiers.
Photon’s unit contribution margin on its existing copier is $6,000.
REQUIRED
1. What are the additional costs of choosing the new lens?

2. What are the additional benefits of choosing the new lens?
3. Should Photon use the new lens?

Waiting time, banks. Regal Bank has a small branch in Orillia, Canada.

The counter is staffed by one teller. The counter is open for 5 hours (300

minutes) each day (the operational capacity). It takes 5 minutes to serve a

customer (service time). The Orillia branch expects to receive 40 customers

each day. (Note that the number of customers corresponds to the number of

orders in the chapter discussion.)

REQUIRED

1. Using the formula on p. 695, calculate how long, on average, a customer
will wait in line before being served.

2. How long, on average, will a customer wait in line if the branch expects
50 customers each day?

3. The bank is considering ways to reduce waiting time. How long will cus-
tomers have to wait on average, if the time to serve a customer is reduced
to 4 minutes and the bank expects to serve 50 customers each day?

Wiaiting time, relevant costs, and relevant revenues. The Orilha branch
of Regal Bank is thinking of offering additional services to its customers. Its
counter is open for 5 hours (300 minutes) each day (the operational capac-
ity). If it introduces the new services, the bank expects to serve an average of
60 customers each day instead of the 40 customers it currently averages. It
will take 4 minutes to serve each customer (service time) regardless of
whether or not the new services are offered. (Note that the number of cus-
tomers corresponds to the number of orders in the chaprter discussion.)
REQUIRED

1. Using the formula on p. 695, calculate how long, on average, a customer

will wait in line before being served.
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19-24

19-25

2. Regal Bank’s policy is that the average waiting time in the line should not
exceed 5 minutes. The bank cannot reduce the time to serve a customer
below 4 minutes without significantly affecting quality. To reduce aver-
age waiting time for the 60 customers it expects to serve each day, the
bank decides to keep the counter open for 336 minutes each day. Verify
that by keeping the counter open for a longer time, the bank will be able
to achieve its goal of an average waiting time of 5 minutes or less.

3. The bank expects to generate, on average, $30 in additional operating in-
come each day as a result of offering the new services. The teller 1s paid
$10 per hour and is employed in increments of an hour (that is, the teller
can be employed for 5, 6, 7 hours, and so on, but not for a fraction of an

hour). If the bank wants average waiting time to be no more than 5 min-
utes, should the bank offer the new services?

Theory of constraints, throughput contribution, relevant costs. The
Mayfield Corporation manufactures filing cabinets in two operations—ma-
chining and finishing. Additional information is as follows.

Machining Finishing
Annual capacity 100,000 units 80,000 vnits
Annual production 80,000 units 80,000 units
Fixed operating costs $640,000 $400,000
(excluding direct materials)
Fixed operating costs per unit produced $8 per unit $5 per unit

($640,000 + 80,000; $400,000 + 80,000)

Each cabinet sells for $72 and has direct materials costs of $32 incurred at
the start of the machining operation. Mayfield has no other variable costs.
Maytield can sell whatever output it produces. The following requirements
refer only to the preceding data; there is no connection between the situations.
REQUIRED

1. Mayfield is considering using some modern jigs and tools in the finishing
operation that would increase annual finishing output by 1,000 units.
The annual cost of these jigs and tools is $30,000. Should Mayfield ac-
quire these tools?

2. The production manager of the Machining Department has submitted a
proposal to do faster setups that would increase the annual capacity of the
Machining Department by 10,000 units and cost $5,000 per year. Should
Mayfield implement the change?

Theory of constraints, throughput contribution, relevant costs. Refer
to the information in Exercise 19-23 in answering the following require-
ments; there 1s no connection between the situations.

REOQUIRED

1. An outside contractor offers to do the finishing operation for 12,000 units
at $10 per unit, double the $5 per unit that it costs Mayfield to do the fin-
ishing in-house. Should Mayfield accept the subcontractor’s offer?

2. The Hunt Corporation offers to machine 4,000 units at $4 per unit, half
the $8 per unit that it costs Mayfield to do the machining in-house.
Should Mayfield accept the subcontractor’s offer?

Theory of constraints, throughput contribution, quality. Refer to the

information in Exercise 19-23 in answering the following requirements;

there is no connection between the situations.

REQUIRED

1. Maytield produces 2,000 defective units at the machining operation.
What is the cost to Mayfield of the defective items produced? Explain
your answer briefly.

2. Maytield produces 2,000 defective units at the finishing operation. What
is the cost to Mayfield of the defective items produced? Explain your an-
swer briefly.

COST MANAGEMENT
QUALITY, TIME, AND THE
THEORY OF CONSTRAINTS |
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19-26 Quality improvement, relevant costs, and relevant revenues. The
Thomas Corporation sells 300,000 V262 valves to the automobile and truck
industry. Thomas has a capacity of 110,000 machine-hours and can produce
3 valves per machine-hour. V262 contribution margin per unit is $8.
Thomas sells only 300,000 valves because 30,000 valves (10% of the good
valves) need to be reworkeg. It takes 1 machine-hour to rework 3 valves so
that 10,000 hours of capacity are lost in the rework process. Thomas’s re-
work costs are $210,000. Rework costs consist of

Direct materials and direct rework labor (variable costs) $3 per unit

Fixed costs of equipment, rent, and overhead allocation $4 per unit

Thomas’s process designers have come up with a modification that
would maintain the speed of the process and would ensure 100% quality and
no rework. The new process would cost $315,000 per year. The following
additional information is available:

#® The demand for Thomas’s V262 valves is 370,000 per year.

@ The Jackson Corporation has asked Thomas to supply 22,000 T971
valves if Thomas implements the new design. The contribution margin
per T971 valve is $10. Thomas can make two T971 valves per machine-
hour on the existing machine with 100% quality and no rework.

REQUIRED

1. Suppose Thomass designers implemented the new design. Should
Thomas accept Jackson’s order for 22,000 T971 valves? Explain.

2. Should Thomas implement the new design?

3. What nonfinancial and qualitative factors should Thomas consider in de-
ciding whether to implement the new design?

19-27 Quality improvement, relevant costs, and relevant revenues. The Tan
Corporation makes multicolor plastic lamps in two operations, molding and
welding. The molding operation has a capacity of 200,000 units per year;
welding has a capacity of 300,000 units per year. Annual costs of quality in-
formation recorded by Tan is as follows:

#® Design of product and process costs $240,000

# Inspection and testing costs 170,000

# Scrap costs (all in the molding department) 750,000

The demand for lamps is very strong. Tan will be able to sell whatever out-
put quantities it can produce at $40 per lamp.

Tan can start only 200,000 units into production in the Molding De-
partment because of capacity constraints on the molding machines. If a de-
fective unit is produced at the molding operation, it must be scrapped, and
the scrap yields no revenue. Of the 200,000 units started at the molding op-
eration, 30,000 units (15%) are scrapped. Scrap costs, based on total (fixed
and variable) manufacturing costs incurred up to the molding operation,
equal $25 per unit as follows:

Direct materials (variable) $16 per unit

Direct manufacturing labor, setup labor,
and materials-handling labor (variable) 3 per unit

Equipment, rent, and other allocated overhead including
inspection and testing costs on scrapped parts (fixed) 6 per unit

$25 per unit

The good units from the Molding Department are sent to the Welding De-

partment. Variable manufacturing costs at the Welding Department are

$2.50 per unit. There is no scrap in the Welding Department. Therefore,

Tan’s total sales quantity equals the Molding Department’s output. Tan in-
JUB | chapter 19 curs no other variable costs.
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Tan’s designers have determined that adding a different type of mate-
rial to the existing direct materials would reduce scrap to zero, but it would
increase the variable costs per unit in the Molding Department by $3. Recall
that only 200,000 units can be started each year.

REQUIRED

1. What is the additional direct materials cost of implementing the new
method?

2. What is the additional benefit to Tan from using the new material and
improving quality?

3. Should Tan use the new material?

4. What other nonfinancial and qualitative factors should Tan consider in
making a decision?

Statistical quality control, airline operations. Peoples Skyway operates

daily round-trip flights on the London-New York route using a fleet of

three 747s, the Spirit of Birmingham, the Spirit of Glasgow, and the Spirit of

Manchester. The budgeted quantity of fuel for each round-trip flight is the

mean (average) fuel usage. Over the last 12 months, the average fuel usage

per round-trip is 100 gallon-units with a standard deviation of 10

gallon-units. A gallon-unit is 1,000 gallons.

Cilla Black, the operations manager of Peoples Skyway, uses a statisti-
cal quality control (SQC) approach in deciding whether to investigate fuel
usage per round-trip flight. She investigates those flights with fuel usage
greater than two standard deviations from the mean.

In October, Black receives the following report for round-trip fuel
usage by the three planes operating on the London—New York route:

Spirit of Spirit of Spirit of
Birmingham Glasgou Manchester
Flight (Gallon-Units) (Gallon-Units) (Gallon-Units)

| 104 103 97
2 94 94 104
3 97 06 111
4 101 107 104
5 105 92 122
6 107 113 118
111 99 126

112 106 114

9 115 101 117
10 119 93 123

REQUIRED

1. Using the +26 rule, what variance investigation decisions would be made?

2. Present SQC charts for round-trip fuel usage for each of the three 747s
in October. What inferences can you draw from them?

3. Some managers propose that Peoples Skyway present its SOC charts in
monetary terms rather than in physical quantity terms (gallon-units).
What are the advantages and disadvantages of using monetary fuel costs
rather than gallon-units in the SQC charts?

Compensation linked with profitability, on-time delivery, and external

quality performance measures; balanced scorecard. Pacific-Dunlop sup-

plies tires to major automotive companies. It has two tire plants in North

America, in Detroit and Los Angeles. The quarterly bonus plan for each

plant manager has three components:

a. Profitability performance. Add 2% of operating income.

b. On-time delivery performance. Add $10,000 if on-time delivery perfor-
mance to the ten most important customers is 98% or better. If on-time
performance is below 98%, add nothing.

COST MANAGEMENT
QUALITY, TIME, AND THE
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c. Product quality performance. Deduct 50% of cost of sales returns from the
ten most important customers.

Quarterly data for 19_7 on the Detroit and Los Angeles plants are as fol-

lows:

Detroit
Operatung income

On-ome delivery
Cost of sales returns

Los Angeles
Operating income
On-tme delivery

Cost of sales returns

CHAPTER 19

January—March April-June July-September October-December
L]
$800,000 $850,000 $700,000 $900,000
98.4% 98.6% 97.1% 97.9%
$18,000 $26,000 $10,000 $25,000
$1,600,000 $1,500,000 $1,800,000 $1,900,000
95.6% 97.1% 97.9% 98.4%
$35,000 $34,000 $28,000 $22,000

19-30

H 19-31

REQUIRED

1. Compute the bonuses paid each quarter of 19_7 to the plant managers of
the Detroit and Los Angeles plants.

2. Discuss the three components of the bonus plan as measures of prof-
itability, on-time delivery, and product quality.

3. Why would you want to evaluate plant managers on the basis of both op-
erating income and on-time delivery?

4. Give one example of what might happen if on-time delivery were
dropped as a performance-evaluation measure.

Waiting times, manufacturing lead times. The SRG Corporation uses an
injection molding machine to make a plastic product, Z39. SRG makes
products only after receiving firm orders from its customers. SRG estimates
that it will receive 50 orders for Z39 (each order is for 1,000 units) during
the coming year. Each order of Z39 will take 80 hours of machine time (4
hours to clean and prepare the machine, called setup, and 76 hours to
process the order). The annual capacity of the machine is 5,000 hours.
REQUIRED

1. What percentage of the total available machine capacity does SRG ex-
pect to use during the coming year?

2. Calculate the average amount of time that an order for Z39 will wait in
line before it is processed and the average manufacturing lead time per
order for Z39.

3. SRG is considering introducing a new product, Y28. SRG estimates that,
on average, it will receive 25 orders of Y28 (each order for 200 units) in
the coming year. Each order of Y28 will take 20 hours of machine time (2
hours to clean and prepare the machine, and 18 hours to process the
order). The average demand for Z39 will be unaffected by the introduc-
tion of Y28. Calculate the average waiting time for an order received and
the average manufacturing lead time per order for each product, if SRG
introduces Y28.

4. If SRG introduces Y28, on average what fraction of the total manufactur-
ing lead time will each order of Y28 spend just waiting to be processed?

5. Briefly describe why delays occur in the processing of Z39 and Y28.

Waiting times, relevant revenues and relevant costs (continuation of

19-30). SRG is still deciding whether or not it should introduce and sell

Y28. The following table provides information on selling prices, variable

costs, and inventory carrying costs for Z39 and Y28. SRG will incur addi-

tional variable costs and inventory carrying costs for Y28 only if it intro-
duces Y28. Fixed costs equal to 40% of variable costs are allocated to all
products produced and sold during the year.
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Inventory

Average Average Selling Price per Order Variable Carrying
il Number if Average Manufacturing Lead Time Is Costs Costs

of per per Order

Product Orders Less than 320 Hours More than 320 Hours Order per Hour

739 50 $27,000 $26,500 $15,000 $0.75
- Y28 25 8,400 8,000 5,000 0.25

REQUIRED

1. Should SRG manufacture and sell Y28? Show all your computations.

2. What is the cutoff price per order above which SRG should manufacture
and sell Y28 and below which SRG should choose not to manufacture
and sell Y287

19-32 Waiting times, manufacturing lead times. The Casiopia Corporation
makes wire harnesses for the aircraft industry. Casiopia is uncertain about
when and how many customer orders will be received. Casiopia makes har-
nesses only after receiving firm orders from its customers. Casiopia has re-

{ cently purchased a new machine to make two wire harnesses, (72 and R76.

Casiopia’s marketing manager, Peter Chalos, estimates that Casiopia will re-

ceive 125 orders for G72 during the coming year. Each order of G72 will
| take 40 hours of machine time. The marketing manager also estimates that

Casiopia will receive 10 orders for R76 during the upcoming year. Each

order of R76 will take 50 hours of machine time. The annual capacity of the
new machine is 6,000 hours.

REQUIRED

1. Calculate the average manufacturing lead times per order of G72 and

R76 if Casiopia manufactures both products.

2. Calculate the average manufacturing lead time per order it Casiopia only

manufactures G72.

19-33 Waiting times, relevant revenues and relevant costs (continuation of
19-32). The following table provides information on the average number of
orders, selling prices, variable costs, and inventory carrying costs for G72
and R76 for next year. Casiopia will incur additional variable costs and in-
ventory carrying costs for R76 only if it produces R76. Fixed costs equal to
30% of variable costs are allocated to all products produced and sold.

Inventory
Average Average Selling Price per Order Variable Carrying
Number if Average Manufacturing Lead Time Is Costs Costs
of per per Order
Product Orders Less than 200 Hours More than 200 Hours Order per Hour

G72 125 $15,000 $14,400 $10.000 $0.50
R76 10 13,500 12.960 9.000 0.45

Peter Chalos and the CEO, Laura Minton, met to discuss which prod-
ucts the company should make and sell.

Laura Minton: The numbers indicate that both G72 and R76 are prof-
itable products. I think we should manufacture and market both products.

Peter Chalos: I am not so sure. Since both products use a common ma-
chine, freeing up capacity—for example, by not producing and selling
R76—could enable us to reduce the manufacturing lead time to make and
sell G72 resulting in higher revenues per order of G72.

1. Suppose Casiopia is choosing between the two following alternatives: (a)

making and selling both G72 and R76, and (b) making and selling only

(572. What should Casiopia do?

COST MANAGEMENT:
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2. What is the cutoff price per order above which Casiopia should manufac-
ture and sell R76 and below which Casiopia should not manufacture and
sell R767

3. What other factors should Casiopia Corporation consider in choosing
among the alternatives described in requirement 1?

19-34 Theory of constraints, throughput contribution, relevant costs. Col-
orado Industries manufactures electronic testing equipment. Colorado also
installs the equipment at the customer’s site and ensures that it functions
smoothly. Additional information on the Manufacturing and Installation
Departments is as follows (capacities are expressed in terms of the number
of units of equipment):

Equipment Equipment
Manufactured Installed
Annual capacity 400 units per year 300 units per year
Equipment manufactured and installed 300 units per year 300 units per year

Colorado manufactures only 300 units per year because the Installa-
tion Department has only enough capacity to install 300 units. The equip-
ment sells for $40,000 per unit (installed) and has direct materials costs of
$15,000. All costs other than direct materials costs are fixed. The following
requirements refer only to the preceding data; there is no connection be-
tween the situations.

KREQUIRED

1. Colorado’s engineers have found a way to reduce equipment manufactur-
ing time. The new method would cost an additional $50 per unit and
would allow Colorado to manufacture 20 additional units a year. Should
Colorado implement the new method?

2. Colorado’s designers have proposed a change in the direct materials that
would increase direct materials costs by $2,000 per unit. This change
would enable Colorado to install 320 units of equipment each year. If
Colorado makes the change, it will implement the new design on all
equipment sold. Should Colorado use the new design?

3. A new installation technique has been developed that will enable Col-
orado’s engineers to install 10 additional units of equipment a year. The
new method will increase installation costs by $50,000 each year. Should
Colorado implement the new technique?

4. Colorado is considering how to motivate workers to improve their pro-
ductivity (output per hour). One proposal is to evaluate and compensate
workers in the Manufacturing and Installation Departments on the basis
of their productivities. Do you think the new proposal is a good idea? Ex-
plain briefly.

19-35 Theory of constraints, throughput contribution, quality, relevant
costs. Aardee Industries manufactures pharmaceutical products in two de- |
partments—Mixing and Tablet-Making. Additional information on the two |
departments follows. Each tablet contains 0.5 gram of direct materials.

Mixing Tablet Making
Capacity per hour 150 grams 200 tablets
Monthly capacity (2,000 hours available
in each of mixing and tablet making) 300,000 grams 400,000 tablets
Monthly production 200,000 grams 390,000 tablets
Fixed operating costs (excluding direct materials) $16,000 $39,000
Fixed operating costs per tablet
' ($16,000 + 200,000; $39,000 + 390,000) $0.08 per gram $0.10 per tablet

| CHAPTER 13
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CHAPTER 19

]
Just 2 days after preparing the report, John Emerson, the controller,
had called Hughes into his office. “Our plant manager, Harry Davis, is quite
upset with the recent costs of quality and nonfinancial measures of quality
reports that you prepared. He feels his workers have made significant
progress in improving quality at the plant but that our reports are just not
showing this. He wants to apply for various quality awards that would bring
a lot of prestige to Grant, but he obviously cannot do so on the basis of the
numbers we are reporting. Can you look over these quality numbers, and see
what vou can do? I think Harry has a point. Nobody wants Grant to miss out
on all the wonderful press we’d get if we won one of these quality awards.”
Hughes is quite certain that her numbers are correct. Yet she would very
much like Grant to win these prestigious quality awards. She is confused
about how to handle Emerson’s request.
REQUIRED
1. Calculate the ratio of each costs of quality category (prevention, ap-
praisal, internal failure and external failure) to sales in 19_7 and 19_8.
2. What do the reports indicate about the plant’s quality performance?
3. Is John Emerson’s suggestion to Hughes to recalculate her quality num-
bers unethical? Would it be unethical for Hughes to modify her analysis?
What steps should Hughes take to resolve this situation?

COLLABORATIVE LEARNING PROBLEM

19-38 Quality improvement, relevant costs, and relevant revenues. The

Wellesley Corporation makes printed cloth in two operations, weaving and
printing. Direct materials costs are Wellesley’s only variable costs. The de-
mand for Wellesley’s cloth is very strong. Wellesley can sell whatever output
quantities it produces at $1,250 per roll to a distributor who then markets,
distributes, and provides customer service for the product.

Weaving Printing

Monthly capacity 10,000 rolls 15,000 rolls
Monthly production 9,500 rolls 8,550 rolls
Direct material variable costs per roll

of cloth processed at each operation $500 $100
Fixed operating costs $2,850,000 $427,500
Fixed operating costs per roll

($2.850.000 = 9.500: $427.500 + 8,550) $300 per roll $50 per roll

Monthly costs of quality information recorded by Wellesley are as follows:

® Product and process design costs $300,000
® Scrap costs in Weaving Department 392,500
® Scrap costs in Printing Department 883,500

Wellesley can start only 10,000 rolls of cloth in the Weaving Depart-
ment because of capacity constraints at the weaving machines. If the weav-
ing operation produces defective cloth, the cloth must be scrapped and
y ields zero net revenue. Of the 10,000 rolls of cloth started at the weaving
operation, 500 rolls (53%) are scrapped. Scrap costs per roll, based on total
(fixed and variable) manufacturing costs per roll incurred up to the end of
the weaving operation, equal $785 per roll as follows:

Direct materials costs per roll (variable) S500

Fixed operating costs per roll
($2,350,000 = 10,000 rolls)

‘Total manufacturing costs per roll in Weaving Department

I
(o o]
ot

&n
1
o0
"y

The good rolls from the Weaving Department (called grey cloth) are
sent to the Printing Department. Of the 9 500 good rolls started at the

TERADATA, Ex. 1013, p. 747




TERADATA, Ex. 1013, p. 748



TERADATA, Ex. 1013, p. 749



 OPERATION COSTING,
- JUST-IN-TIME SYSTEMS,
AND BACKFLUSH COSTING
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systems are leading to changes in === ' ul o
their accounting systems. American After studying this chapter, you should be able to
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Greetings recently invested in new l. Explain how hybrid-costing systems develop in relaton

information systems and l‘{:chnulugy

; to production systems
to improve product flow and reduce

; _ : 2. Develop an understanding for an operation-costing
work-in-process inventory, as in a Systeim
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system
6. Explain how just-in-time systems simplify job costing
7. Describe journal entries for backflush-costing systems
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CHAPTER 20

20-6
20-7
20-8
20-9
20-10
20-11

20-12

20-13

20-14
20-15

“Operations and departiments are synonyms.” Do you agree?

“Operation costing means that conversion costs and manufacturing overbead are
synonyms.” Do you agree? Explain.

Give three examples of industries that are likely to use operation costing.
[dentify (a) the major job-costing feature of operation costing, and (b) the
major process-costing feature of operation costing.

Explain why JIT production systems simplify job costing.

Distinguish a demand-pull frem a push-through system.

List five major features of JI'T production systems.

Describe four financial benefits of implementing a JIT system.

Describe how JI'T systems affect product costing.

Distinguish between the sequential tracking approach used in traditional
budgeted or standard costing systems and the approach used in backflush
costing.

Describe the essence of backflush costing.

Companies adopting backflush costing often meet three conditions. De-
scribe these three conditions.

Outline how three different versions of backflush costing can differ.

“Backflush accounting should be prohibited. It is not in conformity with
GAAP.” Do you agree? Explain.

EXERCISES

H 20-16

20-17

Operation costing. The Gabriel Corporation produces a standard-sized
window in four operations—framing, assembly, staining, and painting. The
windows differ in the type of wood (pine, oak) and glass (regular, tempered)
used. The framing and assembly operations are common to all windows, but
thereafter they are either stained or painted but not both. The total conver-
sion costs for the month of June are

Framing Assembly Staining Painting

Total conversion costs $75,000 $105,000 $36.000 $54.000

There is no beginning or ending inventory of windows in the month of
June. A total of 3,000 windows are produced in June, half of which are
stained and half of which are painted. The conversion cost for each unit
passing through a given operation is the same.

Details of two work orders processed in June are as follows:

Work Order 626 Work Order 750
Number of windows 50 100
Direct materials costs $5,500 $9.800
Finishing operation Painting Staining

REQUIRED

1. Tabulate the conversion costs of each operation, the total units produced,
and the conversion cost per unit.

2. Calculate the total costs and the total cost per window of work order 626
and work order 750.

Operation costing, journal entries. The Omaha Desk Company special-

izes in making desks of varying shapes, materials, and sizes. It has a cutting

operation, an assembly operation, and a staining operation. Some goods are

sold unstained, so they do not go through the staining operation. Consider

the following data for November:
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Additional direct materials (chemicals and coloring) are added in the finishing
u]n:r;nmﬂ,
The company’s manufacturing costs assigned to products for October

WETCE
Extrude Form Trim Finish Totals
Direct materials $650,000 § 0 5 0 $ 80,000 $ 730,000
Direct manufacturing labor 55,000 30,000 20,000 40,000 145,000
Manufacturing overhead 270,000 90,000 40,000 60,000 460,000

$975,000 $120,000 $60,000 $180,000 $1,335,000

[n addition to plastic sheets, two types of automotive products (firewalls and
dashboards) were produced:

Plastic Sheet Additional
Units Direct Materials Direct Materials
Plastic sheets, sold after extrusion 10,000 $500,000 $ 0
Firewalls, sold after trimming 1,000 50,000 0
Dashboards, sold after finishing 2,000 100,000 80,000
13,000 $650,000 $80,000

For simplicity, assume that all of the items and units produced received the

same steps within each operation.

REQUIRED

1. Tabulate the conversion costs of each operation, the total units produced,
and the conversion costs per unit for October.

2. Tabulate the total costs, the units produced, and the costs per unit. Be
sure to account for all the total costs for October.

20-21 Backflush journal entries and JI'T production. The Lee Company has a

plant that manufactures transistor radios. The production time is only a few
minutes per unit. The company uses a just-in-time production system and a
backflush costing system with two trigger points for journal entries:
# Purchase of direct (raw) materials
® Completion of good finished units of product

There are no beginning inventories. The following data pertain to
April manufacturing:

Direct (raw) materials purchased $ 8,800,000
Direct (raw) materials used 8,500,000
Conversion costs incurred 4,220,000
Allocation of conversion costs 4,000,000
Costs transferred to finished goods 12,500,000
Cost of goods sold 11,900,000

B E = L N | | | !
REQUIRED
-

1. Prepare summary journal entries for April (without disposing of under-
or overallocated conversion costs). Assume no direct materials variances.

2. Post the entries in requirement | to T-accounts for applicable Inventory
Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

3. Under an ideal JIT production system, how would the amounts in your
journal entries differ from those in requirement 17

20-22 Backflush costing and JI'T production. The Acton Corporation manufac-

tures electrical meters. For August, there were no beginning inventories of
direct (raw) materials and no beginning and ending work in process. Acton
uses a JI'T" production system and backflush costing with two trigger points
for making entries in the accounting system:
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20-23

20-24

® Purchase of direct materials debited to Inventory: Raw and In-Process
Control

¢ Completion of good finished units of product debited to Finished Goods
Control at standard costs

Acton’s August standard costs per unit are direct materials, $25; conversion

costs, $20. The following data apply to August manufacturing:

Direct (raw) materials purchased $550,000
Conversion costs incurred $440.000
Number of finished units manufactured 21,000
Number of finished units sold 20,000

REQUIRED

1. Prepare summary journal entries for August (without disposing of under-
or overallocated conversion costs). Assume no direct materials variances.

2. Post the entries in requirement 1 to T-accounts for applicable Inventory

Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

Backflush, second trigger is sale. Assume the same facts as in 20-22. As-
sume that the second trigger point for the Acton Corporation is the sale—
rather than the production—of finished units. Also, the Inventory Control
account is confined snlely to direct materials, whether these materials are in
a storerocm, in work in process, or in finished goods. No conversion costs
are inventoried. They are allocated at standard cost to the units sold. Any
under- or overallocated conversion costs are written off monthly to Cost of

Goods Sold.

REQUIRED

1. Prepare summary journal entries for August, including the disposition of
under- or overallocated conversion costs. Assume no direct materials
variances.

2. Post the entries in requirement 1 to T-accounts for applicable Inventory

Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

Backflush, one trigger point. Assume the same facts as in 20-22. Now as-

sume that there is only one trigger point, the completion of good finished

units of product, which are debited to Finished Goods Control at standard

costs. Any under- or overallocated conversion costs are written off monthly

to cost of goods sold.

REQUIRED

1. Prepare summary journal entries for August, including the disposition of
under- or overallocated conversion costs. Assume no direct materials
variances.

2. Post the entries in requirement 1 to T-accounts for applicable Inventory
Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

PROBLEMS
/" 20-25 Operation costing, equivalent units. (CMA, adapted) Gregg Industries

manufactures a variety of plastic products, including a series of molded
chairs. The three models of molded chairs, which are all variations of the
same design, are Standard (can be stacked), Deluxe (with arms), and Execu-
tive (with arms and padding). The company uses batch manufacturing and
has an operation-costing system.

Gregg has an extrusion operation and subsequent operations to form,
trim, and finish the chairs. Plastic sheets are produced by the extrusion oper-
ation, some of which are sold directly to other manufacturers. During the
forming operation, the remaining plastic sheets are molded into chair seats

OPERATION COSTING, JUST- |
IN-TIME SYSTEMS, AND 3 /i
BACKFLUSH COSTING | &%
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T he following data apply to June manufacturing:

Raw materials purchased $5,300,000
Conversion costs incurred $3,080,000
Number of finished units manufactured 200,000
Number of finished units sold 192,000

REQUIRED .

1. Prepare summary journal entries for June (without disposing of under- or
overallocated conversion costs). Assume no direct materials variances.
Post the entries in requirement 1 to T-accounts for applicable Inventory

Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

20-29 Backflush, second trigger is sale. Assume the same facts as in 20-28. As-
sume that the second trigger point for the Ronowski Company is the sale—
rather than the production—of finished units. Also, the inventory account is
confined solely to direct materials, whether they would be in a storeroom, in
work in process, or in finished goods.

No conversion costs are inventoried. They are allocated at standard
cost to the units sold. Any under- or overallocated conversion costs are writ-
ten off monthly to Cost of Goods Sold.

REQUIRED

1. Prepare summary journal entries for June, including the disposition of
under- or overallocated conversion costs. Assume no direct materials
variances.

2. Post the entries in requirement | to T-accounts for applicable Inventory
Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold. Explain the composition of the ending balance of
Inventory Control.

3. Q.uppnqe conversion costs were sufficiently material in amount to be in-
cluded in Inventory Control. Using a backflush system, show how your
journal entries would be changed in requirement L. Explain briefly.

20-30 Backflush, one trigger point. Assume the same facts as in 20-28. Now as-
sume that there is only one trigger point, the completion of good finished
units of product, which are debited to Finished Goods Control at standard
costs. Any under- or overallocated conversion costs are written off monthly

to Cost of Goods Sold.

REQUIRED

1. Prepare summary journal entries for June, including the disposition of
under- or overallocated conversion costs. Assume no direct materials
variances.

2. Post the entries in requirement | to T-accounts for applicable Inventory
Control. Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold. Explain the composition of the ending balance of
[nventory Control. ‘
. If you did Problem 20-28, compare and explain any differences between
the results here and those in Problem 20-28.

20-31 Accounting for variances (continuation of 20-28). Suppose the same
quantity of raw materials had additional costs as follows:

Price variance $30,000 U
Efficiency variance 70,000 U

REQUIRED
1. Prepare summary journal entries (without explanations) to record the
raw material variances.
2. Assume that under- or overallocated conversion costs are written off
monthly to Cost of Goods Sold. Prepare the pertinent summary journal
7184 | chaprer 2 entry.
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20-32 Just-in-time systems, ethics. Gail Daly, the plant manager at Daisy Elec-
tricals calls Linda Anwar, the plant controller, into her office. She had just
finished reviewing Anwar’s report on the financial benefits from implement-
ing JI'T. The report described the following annual benefits and costs.

First Year
After Subsequent
Implementation Years
Annual expected benefits from:
Lower investment in inventories $£290,000 $350,000
Reductions in setup costs 110,000 150.000
Reduction in costs of waste, spoilage,
and rework 200,000 250,000
Operating income from higher revenues as a
result of responding faster to customers 180,000 300,000
Annual expected costs of implementing JTI'T 950,000 750,000

“We have been working on getting organized for JI'T for almost a year now.
Some of the financial benefits you have computed seem optimistic te me. I
don’t think we are quite there yet, but if you continue to use the financial
numbers you have, we would be forced to implement JIT sooner than we
should. Please look over the numbers and see what you can do. I think some
of the numbers are rather soft anyway. I also understand that plant prof-
itability might take a hit in the year JI'T is first implemented. I retire next
year and I don’t want to go out with a losing record.” Anwar is quite certain
that her numbers are correct. She is also aware that Daly would lose most of
her performance bonuses if plant earnings decrease next year. It does not
seem fair to her that Daly should be penalized in the short term for what is
in the long-run interest of the company.

REQUIRED

1. On the basis of Anwar’s report, calculate the effect of JIT implementa-
tion on plant profitability in the first year after implementation and in
subsequent years. On the basis of Anwar’s report, should Daisy imple-
ment JI'T?

2. Is Daly correct in characterizing some of the financial benefits as “soft.”
Which items do you think she is referring to? If the benefits you identify
as “soft” are not realized, should Daisy implement JIT?

3. Is Daly being unfairly penalized if she implements JI'T? What should
Daly do? What should Anwar do?

COLLABORATIVE LEARNING PROBLEM

/" 20-33 Backflushing. The following conversation occurred between Brian Richard-
son, plant manager at Glendale Engineering and Charles Cheng, plant con-
troller. Glendale manufactures automotive component parts such as gears
and crankshafts for automobile manufacturers. Richardson has been very en-
thusiastic about implementing JI'T and about simplifying and streamlining
the production and other business processes.

Richardson: “Charles, I would like to substantially simplify our account-

ing in the new JI'T environment. Can’t we just record one accounting

entry at the time we ship products to our customers? [ don’t want to have

our staff spending time tracking inventory from one stage to the next,

when we have as little inventory as we do.”

Cheng: “Brian, I think you are right about simplitying the accounting, but

we still have a fair amount of raw material and finished goods inventory

that varies from period to period depending on the demand for specific DPE?nT-TTlﬁf;IEESDvSsTTlE{SSJI-rl.r':r; i
products. Doing away with all inventory accounting may be a problem.” BACKFLUSH COSTING | £ &3]

TERADATA, Ex. 1013, p. 778



TERADATA, Ex. 1013, p. 779



Manufacturers are demanding
more-frequent deliveries with
shorter purchase-order lead times
from their suppliers. To better ser-
vice the companies who use their
automotive products; Harman-
Motive has invested in new infor-
mation systems and technology.
Better coordination and faster re-
sponse times are helping Harman-
Motive and its customers to reduce
inventory levels.
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LEARNING OBJECTIVES

e

After studying this chapter, you should be able to
L.

Explain why cost management of materials is pivotal in
many organizations

[dentify five categories of costs associated with goods
for sale

Explain the economic order quantity (EOQ) decision
model and how it balances ordering costs and carrying
COSTS

Explain the reorder point and safety stocks

Discuss why EOQ models are rarely sensitive to minor
variations in cost predictions

Describe the potential conflicts that can arise between
EOQ decision models and models used for performance
evaluation

Compare EOQ and just-in-time (JI'T) purchasing
models

Determine the relevant benefits and relevant costs in

JI'T purchasing

[dentify relevant benefits and relevant costs in JI'T pro
duction

Describe measures for evaluating JIT production per-
formance
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