CHAPTER 14

14-22 (45 min.) 
Allocating costs of support departments; step-down and direct methods. 

	
	Building & Grounds
	Personnel
	General Plant Admin.
	Cafeteria Operating Loss
	Storeroom
	Machining
	Assembly
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1. Step-down Method:
	$ 10,000
	  $ 1,000
	 $ 26,090
	 $ 1,640
	  $ 2,670
	 $34,700
	  $48,900

	(1) Building & grounds at $0.10/sq.m.  

   ($10,000 ÷ 100,000)
	$(10,000)
	     200
	     700
	    400
	    700
	   3,000
	    5,000

	(2) Personnel at $6/employee 

   ($1,200 ÷ 200)
	
	  $(1,200)
	     210
	     60
	     30
	    300
	      600

	(3) General plant administration at 

   $1/labour-hour ($27,000 ÷ 27,000)
	
	
	 $(27,000)
	   1,000
	   1,000
	   8,000
	   17,000

	(4) Cafeteria at $20/empoloyee

   ($3,100 ÷ 155)
	
	
	
	 $(3,100)
	     100
	   1,000
	    2,000

	(5) Storeroom at $1.50/requisition 

   ($4,500 ÷ 3,000)
	
	
	
	
	  $(4,500)
	   3,000
	    1,500

	(6) Costs allocated to operating depts.
	
	
	
	
	
	 $50,000
	  $75,000

	(7) Divide (6) by dir. manuf. labour-hrs.
	
	
	
	
	
	 ÷ 5,000
	  ÷15,000

	(8) Overhead rate per direct 

   manuf. labour-hour
	
	
	
	
	
	 $    10
	  $     5

	
	
	
	
	
	
	
	

	2. Direct method:
	$10,000
	  $1,000
	 $26,090
	 $1,640
	  $2,670
	 $34,700
	  $48,900

	(1) Building & grounds,

   30,000/80,000; 50,000/80,000
	(10,000)
	
	
	
	
	   3,750
	    6,250

	(2) Personnel, 50/150; 100/150
	
	   (1,000)
	
	
	
	    333
	      667

	(3) General plant administration, 

   8,000/25,000; 17,000/25,000
	
	
	 (26,090)
	
	
	   8,349
	   17,741

	(4) Cafeteria, 50/150; 100/150
	
	
	
	  (1,640)
	
	    547
	    1,093

	(5) Storeroom: 2,000/3,000;

   1,000/3,000
	
	
	
	
	  (2,670)
	   1,780
	      890

	(6) Costs allocated to operating depts.
	
	
	
	
	
	 $49,459
	  $75,541

	(7) Divide (6) by direct manufacturing

    labour-hours
	
	
	
	
	
	÷ 5,000
	  ÷15,000

	(8) Overhead rate per direct

   manufacturing labour-hour
	
	
	
	
	
	   $ 9.892
	   $ 5.036


14-22 (cont’d)
3.
Comparison of Methods:



Step-down method:
Job 88:
18 × $10

$180






 2 × $ 5

  10

$190.00





Job 89:
 3 × $10

$ 30






17 × $ 5

  85

 115.00



Direct method:
Job 88:
18 × $9.892
$178.06






 2 × $5.036
  10.07

$188.13





Job 89:
 3 × $9.892
$ 29.68








17 × $5.036
  85.61

 115.29

4.
The manager of Machining Department would prefer the direct method. The direct method results in a lower amount of support departments’ costs being allocated to the Machining Department than the step-down method. This is clear from a comparison of the overhead rate, per direct manufacturing labour-hour, for the Machining Department under the two methods.

14-24
(40 min.)
Direct and step-down allocation.

1.

	
	Support Departments
	Operating Departments
	

	
	HR
	Info. Systems
	Corporate
	Consumer
	Total

	Costs Incurred
	$72,700
	$234,400
	$  998,270
	$489,860
	$1,795,230

	Alloc. of HR costs
	
	
	
	
	

	 (42/70, 28/70)
	(72,700)
	
	43,620
	29,080
	

	Alloc. of Info. Syst. costs
	
	
	
	
	

	 (1,920/3,520, 1,600/3,520)
	____

	 (234,400)
	   127,855
	 106,545
	_________

	
	$     0
	$      0
	$1,169,745
	$625,485
	$1,795,230


2. 
Rank on percentage of services rendered to other support departments.

Step 1:
 HR provides 23.077% of its services to information systems:
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This 23.077% of $72,700 HR department costs is $16,777.


Step 2: Information systems provides 8.333% of its services to HR:
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This 8.333% of $234,400 information systems department costs is $19,533.

	
	Support Departments
	Operating Departments
	

	
	HR
	Info. Systems
	Corporate
	Consumer
	Total

	Costs Incurred
	$72,700
	$234,400
	$  998,270
	$489,860
	$1,795,230

	Alloc. of HR costs
	
	
	
	
	

	 (21/91, 42/91, 28/91)
	 (72,700)
	  16,777
	 33,554
	22,369
	

	
	$     0
	251,177
	
	
	

	Alloc. of Info. Syst. costs
	
	
	
	
	

	 (1,920/3,520, 1,600/3,520)
	
	(251,177)
	   137,006
	 114,171
	

	
	
	$          0
	$1,168,830
	$626,400
	$1,795,230


3. An alternative ranking is based on the dollar amount of services rendered to other support departments. Using numbers from requirement 2, this approach would use the following sequence:

Step 1:
Allocate Information Systems first ($19(533 provided to HR).

Step 2: Allocate HR second ($16(777 provided to Information Systems).

14-25
(30 min.) 
Reciprocal cost allocation (continuation of 14-24).
1. 
The reciprocal allocation method explicitly includes the mutual services provided among all support departments. Interdepartmental relationships are fully incorporated into the support department cost allocations.

2.
HR 
= $72,700 + .08333IS


IS 
= $234,400 + .23077HR


HR
= $72,700 + [.08333($234,400 + .23077HR)]



= $72,700 + [$19,532.55 + 0.01923HR] 
0.98077HR
= $92,232.55


HR
= $92,232.55 ( 0.98077 = $94,041


IS
= $234,400 + (0.23077 ( $94,041) = $256,102
	
	Support Depts.
	Operating Depts.
	

	
	HR
	Info. Systems
	Corporate
	Consumer
	Total

	Costs Incurred
	$72,700
	$234,400
	$ 998,270
	$489,860
	$1,795,230

	Alloc. of HR costs
	
	
	
	
	

	 (21/91, 42/91, 28/91)
	(94,041)
	21,702
	43,404
	28,935
	

	
	
	
	
	
	

	Alloc. of Info. Syst. costs
	
	
	
	
	

	(320/3,840, 1,920/3,840,
	
	
	
	
	

	       1,600/3,840)
	 21,341
	(256,102)
	   128,051
	  106,710
	

	
	$     0
	$      0
	$1,169,725
	$625,505
	$1,795,230


Solution Exhibit 14-25 presents the reciprocal method using repeated iterations.

SOLUTION EXHIBIT 14-25

Reciprocal Method of Allocating Support Department Costs for September 2013 at E-books Using Repeated Iterations







      Support Departments
    Operating Departments


Human
Information
Corporate
Consumer



Resources    
Systems    
Sales
Sales      
Total

Budgeted manufacturing overhead costs

before any interdepartmental cost allocation
$72,700
 $234,400
$  998,270
   $489,860
$1,795,230

1st Allocation of HR
 


 (21/91, 42/91, 28/91)a

(72,700)
   16,777
33,554
22,369
  

1st Allocation of Information Systems

  (320/3,840, 1,920/3,840, 1,600/3,840)b
  
20,931
(251,177)
   125,589
 104,657

2nd Allocation of HR

  (21/91, 42/91, 28/91)a
 
(20,931)
    4,830
     9,661
   6,440

2nd Allocation of Information Systems

  (320/3,840, 1,920/3,840, 1,600/3,840)b
    
402
   (4,830)
     2,415
   2,013

 3rd Allocation of HR

  (21/91, 42/91, 28/91)a
    
(402)
      93
      185
     124

 3rd Allocation of Information Systems

  (320/3,840, 1,920/3,840, 1,600/3,840)b
      
8
      (93)
       46
      39

4th Allocation of HR

  (21/91, 42/91, 28/91)a
      
(8)
       2
        4
       2

4th Allocation of Information Systems:

  (320/3,840, 1,920/3,840, 1,600/3,840)b

      0
(2)
        1
       1
________
Total budgeted manufacturing

 overhead of operating departments


$     0
$      0
$1,169,725
$625,505
$1,795,230
Total accounts allocated and reallocated (the numbers in parentheses in first two columns)

HR 
$72,700 + $20,931 + $402 + $8 = $94,041

Information Systems
$251,177 + $4,830 + $93 + $2 = $256,102

aBase is (21 + 42 + 28) or 91 employees

bBase is (320 + 1,920 + 1,600) or 3,840 minutes

14-25 (cont’d)

3. 
The reciprocal method is more accurate than the direct and step-down methods when there are reciprocal relationships among support departments.


A summary of the alternatives is:

	
	  Corporate Sales
	  Consumer Sales

	Direct method
	$1,169,745
	$625,485

	Step-down method (HR first)
	1,168,830
	626,400

	Reciprocal method
	1,169,725
	625,505


The reciprocal method is the preferred method, although for September 2014 the numbers do not appear materially different across the alternatives.

14-28
(40–60 min.)
Support-department cost allocations; single-division cost pools;  direct, step-down, and reciprocal methods.
All the following computations are in dollars.

1. 

Direct method:
To X
  To Y


A
250/400 ( $100,000 =
 $62,500
150/400 ( $100,000 
=
$37,500


B
100/500 ( $ 40,000 = 
  8,000
400/500 ( $ 40,000 
=
 32,000

Total
 
$70,500

$69,500
Step-down method, allocating A first:
	
	A
	B
	X
	Y


Costs to be allocated
$100,000
$40,000


—


—
Allocate A: (100; 250; 150 ÷ 500)
 (100,000)
20,000
$50,000
$30,000

Allocate B: (100; 400 ÷ 500)
   —  
 
 (60,000)
 12,000
 48,000
Total
 $      0
$     0
$62,000
 $78,000

Step-down method, allocating B first:
	
	A
	B
	X
	Y


Costs to be allocated
$100,000
$ 40,000       —

  —

Allocate B: (500; 100; 400 ÷ 1,000)
20,000
(40,000)
$ 4,000
$16,000

Allocate A: (250/400, 150/400)
 (120,000)

 —
  
 75,000
 45,000
Total
$      0  
$     0  
$79,000
$61,000

Note that these methods produce significantly different results, so the choice of method may frequently make a difference in the budgeted department overhead rates.

Reciprocal method:

Stage 1: Let 
A 
= 
total costs of materials-handling department


B 
= 
total costs of power-generating department


(1) 
A 
= 
$100,000 + 0.5B


(2) 
B 
= 
$ 40,000 + 0.2A

Stage 2: Substituting in (1): 
A 
= 
$100,000 + 0.5($40,000 + 0.2A)


A 
= 
$100,000 + $20,000 + 0.1A


 0.9A 
= 
$120,000

  
A 
= 
$133,333

14-28 (cont’d)


Substituting in (2): 
B 
=
$40,000 + 0.2($133,333)


 
B 
=
$66,666

Stage 3:


A
B
X
Y

Original amounts
$100,000
$40,000
—
 —

Allocation of A
(133,333)
26,666(20%)
$66,667(50%) 
$40,000(30%)

Allocation of B
  33,333(50%)
 (66,666) 
  6,667(10%)
  26,666(40%)

Totals accounted for
$
0

 $     0 
$73,334

$66,666

SOLUTION EXHIBIT 14-28

Reciprocal Method of Allocating Support Department Costs for Manes Company Using Repeated Iterations.

	
	Support Departments
	
	Operating Departments



 A
B
X
      
Y

	Budgeted manufacturing overhead costs before any interdepartmental cost allocations
	   $100,000
	   $40,000
	
	

	1st Allocation of Dept. A: (2/10, 5/10, 3/10)a
	(100,000)
	$20,000
	$50,000
	$30,000

	1st Allocation of Dept. B (5/10, 1/10, 4/10)b

	  30,000
	 (60,000)
	  6,000
	  24,000

	2nd Allocation of Dept A: (2/10, 5/10, 3/10)a
	  (30,000)
	  6,000
	 15,000
	   9,000

	2nd Allocation of Dept B: (5/10, 1/10, 4/10)b
	   3,000
	  (6,000)
	    600
	   2,400

	3rd Allocation of Dept A: (2/10, 5/10, 3/10)a
	   (3,000)
	    600
	  1,500
	    900

	3rd Allocation of Dept B: (5/10, 1/10, 4/10)b
	     300
	    (600)
	    60
	    240

	4th Allocation of Dept A: (2/10, 5/10, 3/10)a
	     (300)
	     60
	   150
	     90

	4th Allocation of Dept B: (5/10, 1/10, 4/10)b
	      30
	     (60)
	     6
	    24

	5th Allocation of Dept A: (2/10, 5/10, 3/10)
	      (30)
	      6
	    15
	      9

	5th Allocation of Dept B: (5/10, 1/10, 4/10)
	       3
	      (6)
	      1
	      2

	6th Allocation of Dept A: (2/10, 5/10, 3/10)
	       (3)
	      0
	     2
	      1

	Total budgeted manufacturing

overhead of operating departments
	$      0
	$     0
	$73,334
	$66,666


Total accounts allocated and reallocated (the numbers in parentheses in first two columns)

Dept A; Materials Handling:   $100,000 + $30,000 + $3,000 + $300 + $30 + $3 = $133,333

Dept B; Power Generation:  $60,000 + $6,000 + $600 + $60 + $6 = $66,666

aBase is (100 + 250 +150) or 500 labour-hours; 100 ÷ 500 = 2/10, 250 ÷ 500 = 5/10, 150 ÷ 500 = 3/10.

bBase is (500 + 100 + 400) or 1,000 kWh ; 500 ÷ 1,000 = 5/10, 100 ÷ 1,000 = 1/10, 400 ÷ 1,000 = 4/10.
14-28 (cont’d)

Comparison of methods:
  Method of Allocation
 
 X   
          Y 

Direct method
$70,500
$69,500


Step-down: A first
62,000
78,000


Step-down: B first
79,000
61,000


Reciprocal method
73,334
66,666

Note that in this case the direct method produces answers that are the closest to the “correct” answers (that is, those from the reciprocal method), step-down allocating B first is next, and step-down allocating A first is least accurate.

2.
At first glance, it appears that the cost of power is $40 per unit plus the material handling costs. If so, Manes would be better off by purchasing from the power company. However, the decision should be influenced by the effects of the interdependencies and the fixed costs. Note that the power needs would be less (students frequently miss this) if they were purchased from the outside:

	Outside  

Power Units

	

Needed

	Needed



X
100


Y
400


A (500 units minus 20% of 500 units,


 
because there is no need to service


 
the nonexistent power department)
400

Total units
900


Total costs, 900 ( $40 = $36,000

In contrast, the total costs that would be saved by not producing the power inside would depend on the effects of the decision on various costs:

14-28 (cont’d)

	
	Avoidable Costs of 

1,000 Units of Power Produced Inside

	Variable indirect labour and indirect material costs

Supervision in power department

Materials handling, 20% of $70,000*

Probable minimum cost savings

Possible additional savings:

a.
Can any supervision in materials handling be saved because of overseeing less volume?


Minimum savings is probably zero; the maximum is probably 20% of $10,000 or $2,000.

b.
Is any depreciation a truly variable, wear-and-tear type of cost?

Total savings by not producing 1,000 units of power
	$10,000

10,000

 14,000
$34,000

?

?

______


$34,000
+ ?



	* Materials handling costs are higher because the power department uses 20% of materials handling. Therefore, materials-handling costs will decrease by 20%.


In the short run (at least until a capital investment in equipment is necessary), the data suggest continuing to produce internally because the costs eliminated would probably be less than the comparable purchase costs.

CHAPTER 15

15-21
(10 min.) Net realizable value method.

A diagram of the situation is in Solution Exhibit 15-21.

	
	 Corn Syrup
	  Corn Starch
	   Total

	Final sales value of total production,
	
	
	

	  12,500 ( $50; 6,250 ( $25
	$625,000 
	$156,250
	 $781,250

	Deduct separable costs
	 375,000
	 93,750
	 468,750

	Net realizable value at splitoff point
	$250,000
	$ 62,500
	$312,500

	Weighting, $250,000; $62,500 
[image: image5.wmf]¸

 $312,500
	0.8
	0.2
	

	Joint costs allocated, 0.8; 0.2 ( $325,000 
	$260,000 
	$ 65,000
	$325,000


Solution Exhibit 15-21 (all numbers are in thousands)
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15-26
(30 min.) 
Accounting for a main product and a byproduct.

	
	
	
	Production Method 
	Sales 

Method

	1.
	Revenues
	
	
	

	
	  Main product
	
	$640,000a
	$640,000

	
	  Byproduct
	
	   —__   
	   28,000d

	
	   Total revenues
	
	 640,000
	 668,000

	
	Cost of goods sold

  Total manufacturing costs
	
	480,000
	480,000

	
	  Deduct value of byproduct production
	  40,000b
	       0

	
	  Net manufacturing costs
	
	440,000
	480,000

	
	  Deduct main product inventory
	
	  88,000c
	  96,000e

	
	   Cost of goods sold
	
	  352,000
	  384,000

	
	Gross margin
	
	$288,000
	$284,000

	 32,000 ( $20.00

b 8,000 ( $5.00

c (8,000/40,000) × $440,000 = $88,000
	d 5,600 ( $5.00

e(8,000/40,000) × $480,000 = $96,000


2.
	
	
	Production Method 
	Sales 

Method

	
	Main Product
	 $88,000
	$96,000

	
	Byproduct
	   12,000a
	      0


	 a Ending inventory shown at unrealized selling price.

   BI + Production – Sales = EI
   0 + 8,000 – 5,600 = 2,400 kilograms
   Ending inventory = 2,400 kilograms ( $5 per kilogram = $12,000

	


15-31
(40 min.)
Alternative methods of joint cost allocation, product-mix decisions.

A diagram of the situation is in Solution Exhibit 15-31.

1.
Computation of joint cost allocation proportions:

a.

Sales Value of




Total Production

Allocation of $100,000 


at Splitoff
Weighting 

Joint Costs

A
$ 50,000
50 ÷ 200 = 0.25
$ 25,000


B
 30,000
30 ÷ 200 = 0.15
 15,000


C
 50,000
50 ÷ 200 = 0.25
 25,000


D
  70,000
70 ÷ 200 = 0.35
  35,000


$200,000
1.00
$100,000

b.






Physical Measure 

Allocation of $100,000


of Total Production
Weighting

Joint Costs



A
300,000 litres
300 ÷ 500 = 0.60
$ 60,000



B
100,000 litres
100 ÷ 500 = 0.20
20,000



C
 50,000 litres
 50 ÷ 500 = 0.10
10,000



D
 50,000 litres
 50 ÷ 500 = 0.10
  10,000



500,000 litres
1.00
$100,000

c.

	
	Final Sales

Value of

Total Production
	Separable

Costs
	Net Realizable Value at

Splitoff
	Weighting
	Allocation of

$100,000

Joint Costs

	Super A
	$300,000
	$200,000
	$100,000
	100 ÷ 200 = 0.50
	$ 50,000

	Super B
	 100,000
	80,000
	20,000
	 20 ÷ 200 = 0.10
	10,000

	C
	  50,000
	–   
	50,000
	 50 ÷ 200 = 0.25
	25,000

	Super D
	 120,000
	90,000
	    30,000
	 30 ÷ 200 = 0.15
	   15,000

	
	
	
	$200,000
	
     1.00
	$100,000


15-31
(cont’d)

Computation of gross-margin percentages:

a.
Sales value at splitoff method:

	
	Super A
	Super B
	C
	Super D
	Total

	Revenues
	$300,000
	$100,000
	$50,000
	$120,000
	$570,000

	Joint costs
	  25,000
	 15,000
	25,000
	 35,000
	100,000

	Separable costs
	 200,000
	  80,000
	       0
	  90,000
	 370,000

	Total cost of goods sold
	 225,000
	  95,000
	 25,000
	 125,000
	 470,000

	Gross margin
	$ 75,000
	$  5,000
	$25,000
	$  (5,000)
	$100,000

	Gross-margin percentage
	        25%
	          5%
	        50%
	  (4.17%)
	  17.54%


b.
Physical-measure method:

	
	Super A
	Super B
	C  
	Super D
	Total

	Revenues 
	$300,000
	$100,000
	$50,000
	$120,000
	$570,000

	Joint costs
	 60,000
	 20,000
	10,000
	 10,000
	100,000

	Separable costs
	 200,000
	  80,000
	      0
	  90,000
	 370,000

	Total cost of goods sold
	 260,000
	 100,000
	 10,000
	 100,000
	 470,000

	Gross margin
	$ 40,000
	$          0
	$40,000
	$ 20,000
	$100,000

	Gross-margin percentage
	    13.33% 
	          0%  
	    80% 
	  16.67% 
	  17.54%

	 
	
	
	
	
	


c.
Net realizable value method:

	
	Super A
	Super B
	 C  
	Super D
	Total

	Revenues 
	$300,000
	$100,000
	$50,000
	$120,000
	$570,000

	Joint costs
	 50,000
	 10,000
	25,000
	 15,000
	100,000

	Separable costs
	 200,000
	  80,000
	      0
	  90,000
	 370,000

	Total cost of goods sold
	 250,000
	  90,000
	 25,000
	 105,000
	 470,000

	Gross margin
	$ 50,000
	$ 10,000
	$25,000
	$ 15,000
	$100,000

	
	
	
	
	
	

	Gross-margin percentage
	  16.67%
	       10%
	       50%
	   12.5%
	  17.54%

	 
	
	
	
	
	


15-31 (cont’d)

Summary of gross-margin percentages:

	Joint cost
	
	
	
	

	Allocation Method
	Super A
	Super B
	C
	Super D

	Sales value at splitoff
	25.00%
	5%
	50%
	(4.17)%

	Physical measure
	13.33%
	 0%
	80%
	16.67%

	Net realizable value
	 16.67%
	 10%
	50%
	12.50%


2.
Further Processing of A into Super A:


Incremental revenue, $300,000 – $50,000
$250,000


Incremental costs
 200,000 

Incremental operating income from further processing
$ 50,000

Further processing of B into Super B:

Incremental revenue, $100,000 – $30,000
$ 70,000


Incremental costs
  80,000


Incremental operating loss from further processing
$ (10,000)

Further Processing of D into Super D:


Incremental revenue, $120,000 – $70,000
$ 50,000


Incremental costs
  90,000

Incremental operating loss from further processing
$ (40,000)

Operating income can be increased by $50,000 if both B and D are sold at their splitoff point rather than processed further into Super B and Super D.

CHAPTER 18
18-27
(20–30 min.)
Spoilage and job costing.
1.
Cash
  200


Loss from Abnormal Spoilage
1,000


Work-in-Process Control

1,200


Loss = ($6.00 ( 200) – $200 = $1,000


Remaining cases cost = $6.00 per case. The cost of these cases is unaffected by the loss from abnormal spoilage. 

2. 
a.
Cash
 400



Work-in-Process Control

 400


The cost of the remaining good cases = [($6.00 ( 2,500) – $400] = $14,600


The unit cost of a good case now becomes $14,600 ( 2,300 = $6.3478 


b.
Cash
 400



Manufacturing Department Overhead Control
800



Work-in-Process Control

1,200



The unit cost of a good case remains at $6.00. 
c.
The unit costs in 2a and 2b are different because in 2a the normal spoilage cost is charged as a cost of the job which has exacting job specifications. In 2b however, normal spoilage is due to the production process, not the particular attributes of this specific job. These costs are, therefore, charged as part of manufacturing overhead and the manufacturing overhead cost of $1 per case already includes a provision for normal spoilage.

18-27 (cont’d)

3.
a.
Work-in-Process Control
 200



Materials Control, Wages Payable Control, 



Manufacturing Overhead Allocated

 200



The cost of the good cases = [($6.00 ( 2,500) + $200] = $15,200



The unit cost of a good case is $15,200 ( 2,500 = $6.08 


b.
Manufacturing Department Overhead Control
 200




Materials Control, Wages Payable Control, 


Manufacturing Overhead Allocated

200



The unit cost of a good case = $6.00 per case

c.
The unit costs in 3a and 3b are different because in 3a the normal rework cost is charged as a cost of the job which has exacting job specifications. In 3b however, normal rework is due to the production process, not the particular attributes of this specific job. These costs are, therefore, charged as part of manufacturing overhead and the manufacturing overhead cost of $1 per case already includes a provision for this normal rework.

18-30  (30 min.)
Weighted-average method, spoilage.

Solution Exhibit 18-30 summarizes total costs to account for, calculates the equivalent units of work done to date for each cost category, and assigns total costs to units completed (including normal spoilage), to abnormal spoilage, and to units in ending work in process using the weighted-average method.

SOLUTION EXHIBIT 18-30

Weighted-Average Method of Process Costing with Spoilage;

Cleaning Department of the Red Deer Company for May. 

PANEL A: Steps 1 and 2—Summarize Output in Physical Units and Compute Output in Equivalent Units

	
	(Step 1)


	(Step 2)

Equivalent Units

	Flow of Production
	Physical Units
	Direct

Materials
	Conversion

Costs

	Work in process, beginning (given)

Started during current period (given)

To account for

Good units completed and transferred out 

  during current period:

Normal spoilage*

    1,850 ( 100%; 1,850 ( 100%

Abnormal spoilage† 
    650 ( 100%; 650 (100%

Work in process, ending‡ (given)

    4,000 ( 100%; 4,000 ( 25%

Accounted for

Work done to date
	2,500

22,500
25,000
18,500

1,850

650

4,000

25,000
	18,500

1,850

650

4,000

25,000
	18,500

1,850

650

1,000

22,000


*Normal spoilage is 10% of good units transferred out: 10%  18,500 = 1,850 units. Degree of completion of normal spoilage in this department: direct materials, 100%; conversion costs, 100%.

†Total spoilage = 2,500 + 22,500 – 18,500 – 4,000 = 2,500 units; Abnormal spoilage = 2,500 – 1,850 = 650 units. Degree of completion of abnormal spoilage in this department: direct materials, 100%; conversion costs, 100%.

‡Degree of completion in this department: direct materials, 100%; conversion costs, 25%.
SOLUTION EXHIBIT 18-30

PANEL B: Steps 3, 4, and 5— Summarize Total Costs to Account For, Compute Cost per Equivalent Unit, and Assign Total Costs to Units Completed, to Spoiled Units, and to Units in Ending Work in Process

	
	  Total

  Production

  Costs
	Direct

Materials
	Conversion

Costs

	(Step 3)
Work in process, beginning (given)


Costs added in current period (given)

Total costs to account for
(Step 4)    Costs incurred to date


Divided by equivalent units of work done to date


Cost per equivalent unit

(Step 5)
Assignment of costs


Good units completed and transferred out (18,500 units)
	$ 4,500

 42,500

$47,000
    
	$ 2,500

  22,500
$25,000

$25,000

(25,000
    $     1
	$ 2,000

  20,000
$22,000
$22,000

(22,000
  $     1

	Costs before adding normal spoilage


Normal spoilage (1,850 units)

(A)
 Total costs of good units completed and

                transferred out

(B)
Abnormal spoilage (650 units)

(C)
Work in process, ending (4,000 units)


(A)+(B)+(C)
Total costs accounted for
	$37,000

  3,700
 40,700

    1,300

  5,000
$47,000
	 (18,500# ( $1) +

  (1,850# ( $1) +

   (650# ( $1) +

  (4,000# ( $1) +   
    $25,000   +

	 (18,500# ( $1)

  (1,850# ( $1)

   (650# ( $1)

  (1,000# ( $1)
   $22,000



#Equivalent units of direct materials and conversion costs calculated in Step 2 in Panel A above.
18-39
 (25(35 min.)  Weighted-average method, inspection at 80% completion.
The computation and allocation of spoilage is the most difficult part of this problem. The units in the ending inventory have passed inspection. Therefore, of the 100,000 units to account for (12,500 beginning + 87,500 started), 12,500 must have been spoiled in May [100,000 – (62,500 completed + 25,000 ending inventory)]. Normal spoilage is 8,750 [0.10 ( (62,500 + 25,000)]. The 3,750 remainder is abnormal spoilage (12,500 – 8,750). 


Solution Exhibit 18-39, Panel A, calculates the equivalent units of work done for each cost category. We comment on several points in this calculation:

· Ending work in process includes an element of normal spoilage since all the ending WIP have passed the point of inspection––inspection occurs when production is 80% complete, while the units in ending WIP are 95% complete.

· Spoilage includes no direct materials units because spoiled units are detected and removed from the finishing activity when inspection occurs at the time production is 80% complete. Direct materials are added only later when production is 90% complete. 
· Direct materials units are included for ending work in process, which is 95% complete, but not for beginning work in process, which is 25% complete. The reason is that direct materials are added when production is 90% complete. The ending work in process, therefore, contains direct materials units; the beginning work in process does not.


Solution Exhibit 18-39, Panel B, summarizes total costs to account for, computes the costs per equivalent unit for each cost category, and assigns costs to units completed (including normal spoilage), to abnormal spoilage, and to units in ending work in process using the weighted-average method. The cost of ending work in process includes the assignment of normal spoilage costs since these units have passed the point of inspection. The costs assigned to each cost category are as follows:

Cost of good units completed and transferred out

  (including normal spoilage costs on good units)
$2,346,687

Abnormal spoilage
84,638

Cost of ending work in process (including normal 

  spoilage costs on ending work in process)
   917,675
Total costs assigned and accounted for
$3,349,000
SOLUTION EXHIBIT 18-39

Weighted-Average Method of Process Costing with Spoilage;

Finishing Department of the Ottawa Manufacturing Company for August.

PANEL A: Steps 1 and 2—Summarize Output in Physical Units and Compute Output in Equivalent Units

	
	(Step 1)


	(Step 2)

Equivalent Units

	Flow of Production
	Physical Units
	Transferred-

in Costs
	Direct

Materials
	Conversion

Costs

	Work in process, beginning (given)

Started during current period (given)

To account for

Good units completed and transferred out 

  during current period:

Normal spoilage on good units*

    6,250 ( 100%; 6,250 ( 0%; 6,250 ( 80%

Work in process, ending‡ (given)

    25,000 ( 100%; 25,000 ( 100%; 25,000 ( 95%

Normal spoilage on ending WIP**


2,500 ( 100%; 2,500 ( 0%; 2,500 ( 80%

Abnormal spoilage† 
    3,750 ( 100%; 3,750 ( 0%; 3,750 ( 80%

Accounted for

Work done to date
	12,500

 87,500
100,000
62,500

6,250

25,000

2,500

3,750

100,000
	62,500

6,250

25,000

2,500

3,750

100,000


	62,500

0

25,000

0

0

87,500
	62,500

5,000

23,750

2,000

3,000

96,250


*Normal spoilage is 10% of good units that pass inspection: 10%  62,500 = 6,250 units. Degree of completion of normal spoilage in this department: transferred-in costs, 100%; direct materials, 0%; conversion costs, 80%.

‡Degree of completion in this department: transferred-in costs, 100%; direct materials, 100%; conversion costs, 95%.

**Normal spoilage is 10% of the good units in ending WIP that have passed the inspection point, 10% ( 25,000 = 2,500 units. Degree of completion of normal spoilage in this department: transferred-in costs, 100%; direct materials, 0%; conversion costs, 80%.

†Abnormal spoilage = Actual spoilage ( Normal spoilage = 12,500 ( 8,750 = 3,750 units. Degree of completion of abnormal spoilage in this department: transferred-in costs, 100%; direct materials, 0%; conversion costs, 80%.

SOLUTION EXHIBIT 18-39

PANEL B: Steps 3, 4, and 5— Summarize Total Costs to Account For, Compute Cost per Equivalent Unit, and Assign Total Costs to Units Completed, to Spoiled Units, and to Units in Ending Work in Process

	
	Total

Production

Costs
	Transferred-

in Costs
	Direct

Materials
	Conversion

Costs

	(Step 3)
Work in process, beginning (given)


Costs added in current period (given)

Total costs to account for
(Step 4)    Costs incurred to date


Divided by equivalent units of work done to date


Cost per equivalent unit

(Step 5)
Assignment of costs


Good units completed and transferred out (62,500 units)
	$  156,125

 3,192,875

$3,349,000

	 $103,625

 809,375
$913,000

$913,000
(100,000

        $   9.13
	   $   (   

 819,000

$819,000

$819,000 
 ( 87,500

$   9.36


	$   52,500

 1,564,500
$1,617,000

$1,617,000
(  96,250
$   16.80

	Costs before adding normal spoilage

Normal spoilage (6,250 units)

(A)
Total costs of good units completed and transferred out

(B)
Abnormal spoilage (3,750 units)


Work in process, ending (25,000 units)


WIP ending, before normal spoilage


Normal spoilage on ending WIP

(C)
  Total costs of ending WIP

(A)+(B)+(C)
Total costs accounted for
	$2,205,625

   141,063
 2,346,688

    84,638

861,250

    56,425
   917,675
$3,349,000
	62,500# ( ($9.13 + $9.36 + $16.80)

  (6,250# ( $9.13) +     (0# ( $9.36) +  (5,000# ( $16.80)

  (3,750# ( $9.13) +     (0# ( $9.36) +  (3,000# ( $16.80) 

(25,000# ( $9.13)  + (25,000# ( $9.36) + (23,750# ( $16.80)

 (2,500# ( $9.13)  +     (0# ( $9.36) +  (2,000# ( $16.80)

$913,000  +   $819,000  +  $1,617,000



#Equivalent units of transferred-in costs, direct materials, and conversion costs calculated in Step 2 in Panel A.

18-40
(15 min.) Spoilage in job costing
1. 
Normal spoilage rate= Units of normal spoilage ÷ Total good units completed



        = 5 ÷ 35



        = 14.3%.

2. 

a) Journal entry for spoilage related to a specific job:

  Materials Control (spoiled goods at current disposal value) 5 × $200
1,000 


Work-in-Process Control (Job #10)


1,000

Note: The costs incurred on the bad units (5 × $1,000) are already part of the balance in WIP.

     The cost of the 35 good units is (35 × 1,000) + (5 × $800) = $39,000

b) Journal entry for spoilage common to all jobs:

  Materials Control (spoiled goods at current disposal value) 5 × $200
       1,000

  Manufacturing Overhead Control (normal spoilage)
                                   4,000


Work-in-Process Control (Job #10)


5,000

Note: In developing the predetermined O/H rate, the budgeted manufacturing overhead would include expected normal spoilage costs.

c) Journal entry for abnormal spoilage:

  Materials Control (spoiled goods at current disposal value) 5 × $200
1,000

  Loss from Abnormal Spoilage 5 × $800
 
4,000


Work-in-Process Control (job #10)


5,000

Note: If the spoilage is abnormal, the net loss is highlighted and always charged to an abnormal loss account.

CHAPTER 19

19-25 (25 min.) Theory of constraints, throughput contribution, relevant costs.
1.
Finishing is a bottleneck operation. Therefore, producing 1,000 more units will generate additional throughput contribution and operating income.

Increase in throughput contribution ($72 – $32) ( 1,000
$40,000

Incremental costs of the jigs and tools
 30,000
Net benefit of investing in jigs and tools
$10,000
Mayfield should invest in the modern jigs and tools because the benefit of higher throughput contribution of $40,000 exceeds the cost of $30,000.

2.
The Machining Department has excess capacity and is not a bottleneck operation. Increasing its capacity further will not increase throughput contribution. There is, therefore, no benefit from spending $5,000 to increase the Machining Department's capacity by 10,000 units. Mayfield should not implement the change to do setups faster.
19-25 (cont’d)
3.
Finishing is a bottleneck operation. Therefore, getting an outside contractor to produce 12,000 units will increase throughput contribution.

Increase in throughput contribution ($72 – $32) ( 12,000
$480,000

Incremental contracting costs $10 ( 12,000
 120,000
Net benefit of contracting 12,000 units of finishing
$360,000
Mayfield should contract with an outside contractor to do 12,000 units of finishing at $10 per unit because the benefit of higher throughput contribution of $480,000 exceeds the cost of $120,000. The fact that the cost of $10 per unit is double Mayfield's finishing cost of $5 per unit is irrelevant.

4.
Operating costs in the Machining Department of $640,000, or $8 per unit, are fixed costs. Mayfield will not save any of these costs by subcontracting machining of 4,000 units to Hunt Corporation. Total costs will be greater by $16,000 ($4 per unit ( 4,000 units) under the subcontracting alternative. Machining more filing cabinets will not increase throughput contribution, which is constrained by the finishing capacity. Mayfield should not accept Hunt's offer. The fact that Hunt's costs of machining per unit are half of what it costs Mayfield in-house is irrelevant.

19-27
(30 min.)
Quality improvement, relevant costs, and relevant revenue.
One way to present the alternatives is via a decision tree, as shown below.


The idea is to first evaluate the best action that Thomas should take if it implements the new design (that is, make or not make T971). Thomas can then compare the best mix of products to produce if it implements the new design against the status quo of not implementing the new design.

1.
Thomas has capacity constraints. Demand for V262 valves (370,000 valves) exceeds production capacity of 330,000 valves (3 valves per hour ( 110,000 machine-hours). Since capacity is constrained, Thomas will choose to sell the product that maximizes contribution margin per machine-hour (the constrained resource).




[image: image7.wmf]
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Thomas should reject Jackson Corporation’s offer and continue to manufacture only V262 valves.

19-27 (cont’d)

2.
Now compare the alternatives of (a) not implementing the new design versus 
(b) implementing the new design. By implementing the new design, Thomas will save 10,000 machine-hours of rework time. This time can then be used to make and sell 30,000 (3 valves per hour ( 10,000 hours) additional V262 valves. The relevant costs and benefits of implementing the new design follow:

The relevant costs of implementing the new design
$(315,000)

Relevant benefits:

(a)
Savings in rework costs ($3a per V262 valve (30,000 valves)
90,000

(b)
Additional contribution margin from selling another 


  30,000 V262 valves (3 valves per hour (10,000 hours)


  because capacity previously used for rework is freed up 


  ($8 per valve (30,000 units)
  240,000

Net relevant benefit
$  15,000
a Note that the fixed rework costs of equipment rent and allocated overhead are irrelevant, because these costs will be incurred whether Thomas implements or does not implement the new design.


Thomas should implement the new design since the relevant benefits exceed the relevant costs by $15,000.

3.
Thomas Corporation should also consider other benefits of improving quality. For example, the process of quality improvement will help Thomas's managers and workers gain expertise about the product and the manufacturing process that may lead to further cost reductions in the future. Improving quality within the plant is also likely to translate into delivering better quality products to customers. The increased reputation and customer goodwill may well lead to higher future revenue through greater unit sales and higher sales prices.

19-37
(30-35 min.) Theory of constraints, contribution margin, sensitivity analysis.
1. 
Assuming only one type of doll is produced, the maximum production in each department given their resource constraints is:

	
	Moulding 

Department
	Assembly Department
	Contribution Margin

	Chatty Chelsey
	
[image: image10.emf]30,000 kg — 20,000
1.5kg









30,000 kg

1.5 kg

= 20,000 

 
	
[image: image11.wmf]8,400 hours

= 25,200

1/3 hours

 
	$35 – (1.5 × $10) – 

(1/3 × $12)

= $16

 

	Talking Tanya
	
[image: image12.emf]30,000 kg
2 kg

= 15,000









30,000 kg

2 kg

= 15,000

 
	
[image: image13.wmf]8,400 hours

= 16,800

1/2hours

 
	$45 – (2 × $10) – (½ × $12)

= $19


For both types of dolls, the constraining resource is the availability of material since this constraint causes the lowest maximum production.

If only Chatty Chelsey is produced, LTT can produce 20,000 dolls with a contribution margin of 20,000 × $16 = $320,000

If only Talking Tanya is produced, LTT can produce 15,000 dolls with a contribution margin of 15,000 × $19 = $285,000.

LTT should produce Chatty Chelseys.

2. 
As shown in Requirement 1, available material in the Moulding department is the limiting constraint. 

If LTT sells two Chatty Chelseys for each Talking Tanya, then the maximum number of Talking Tanya dolls the Moulding Department can produce (where the number of Talking Tanya dolls is denoted as T) is:

(T × 2 kg) + ([2 × T] × 1.5 kg) = 30,000 kg





  2T + 3T = 30,000


     



5T = 30,000


      


   
 T = 6,000

The Moulding Department can produce 6,000 Talking Tanya dolls, and 2 × 6,000 (or 12,000) Chatty Chelsey dolls.

19-37 (cont’d)

Since LTT can only produce 6,000 Talking Tanyas and 12,000 Chatty Chelseys before it runs out of ingredients, the maximum contribution margin (CM) is:




CM = (12,000 × $16) + (6,000 × $19)




    = $306,000

3. 
With 10 more pounds of materials, LTT would produce more dolls. Using the same technique as in Requirement 2, the increase in production is: 




(T × 2 kg) + ([2 × T] × 1.5 kg) =10 kg







 2T + 3T = 10




      



 T = 2

LTT would produce 2 extra Talking Tanya dolls and 4 extra Chatty Chelsey dolls.

Contribution margin would increase by




(4 × $16) + (2 × $19) = $102

4. 
With 10 more labour hours, production would not change. The limiting constraint is pounds of material, not labour hours. LTT already has more labour hours available than it needs.

CHAPTER 20

20-16
(20 min.) 
Economic order quantity for retailer.
1. D = 10,000, P = $200, C = $7
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2. 
Number of orders per year = 
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20-19
(20 min.)
EOQ for manufacturer.

1.
Relevant carrying costs per part per year:


Required annual return on investment 15% ( $60 = 
$ 9

Relevant insurance, materials handling, breakage, etc.

 costs per year
  6
Relevant carrying costs per part per year
$15

With D = 18,000; P = $150; C = $15, EOQ for manufacturer is:

 EQ \R( ,\F(2DP,C))   = 
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2. 
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= $4,500


where Q = 600 units, the EOQ.

3. At the EOQ, total relevant ordering costs and total relevant carrying costs will be exactly equal. Therefore, total relevant carrying costs at the EOQ = $4,500 (from requirement 2). We can also confirm this with direct calculation:
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where Q = 600 units, the EOQ.

4.
Purchase order lead time is half a month.


Monthly demand is 18,000 units ÷ 12 months = 1,500 units per month.


Demand in half a month is  EQ \f(1,2)   ( 1,500 units or 750 units.

Lakeland should reorder when the inventory of rotor blades falls to 750 units.

20-22
(20 min.)
JIT production, relevant benefits, relevant costs.
1.
Solution Exhibit 20-22 presents the annual net benefit of $315,000 to Champion Hardware Company of implementing a JIT production system. 
2.
Other nonfinancial and qualitative factors that Champion should consider in deciding whether it should implement a JIT system include:

a.
The possibility of developing and implementing a detailed system for integrating the sequential operations of the manufacturing process. Direct materials must arrive when needed for each subassembly so that the production process functions smoothly.

b.
The ability to design products that use standardized parts and reduce manufacturing time.

c.
The ease of obtaining reliable vendors who can deliver quality direct materials on time with minimum lead time.

d.
Willingness of suppliers to deliver smaller and more frequent orders.

e.
The confidence of being able to deliver quality products on time. Failure to do so would result in customer dissatisfaction.

f.
The skill levels of workers to perform multiple tasks such as minor repairs, maintenance, quality testing and inspection.

Solution Exhibit 20-22

Annual Relevant Costs of Current Production System and JIT Production System

for Champion Hardware Company

	Relevant Items
	Relevant Costs under Current Production System
	Relevant

Costs under JIT

Production System

	Annual tooling costs
	–
	$100,000

	Required return on investment:
	
	

	15% per year ( $1,000,000 of average inventory per year
	$150,000
	

	15% per year ( $200,000a of average inventory per year
	
	30,000

	Insurance, space, materials handling, and setup costs
	 300,000
	225,000b

	Rework costs
	 200,000
	140,000c

	Incremental revenue from higher selling prices
	       –   
	  (160,000)d

	Total net incremental costs
	$650,000
	$335,000


Annual difference in favour of JIT production

$315,000



a $1,000,000 ( (1 – 80%) = $200,000

b$300,000 ( (1 – 0.25) = $225,000

c$200,000 ( (1 – 0.30) = $140,000

d$4 × 40,000 units = $160,000

3. 
Personal observation by production line workers and managers is more effective in JIT plants than in traditional plants. A JIT plant’s production process layout is streamlined. Operations are not obscured by piles of inventory or rework. As a result, such plants are easier to evaluate by personal observation than cluttered plants where the flow of production is not logically laid out.


Besides personal observation, nonfinancial performance measures are the dominant methods of control. Nonfinancial performance measures provide most timely and easy to understand measures of plant performance. Examples of nonfinancial performance measures of time, inventory, and quality include:

· Manufacturing lead time

· Units produced per hour

· Machine setup time ÷ manufacturing time

· Number of defective units ÷ number of units completed
20-22 (cont’d)

In addition to personal observation and nonfinancial performance measures, financial performance measures are also used. Examples of financial performance measures include:

· Cost of rework

· Ordering costs

· Stockout costs

· Inventory turnover (cost of goods sold 
[image: image27.wmf]¸

 average inventory)

The success of a JIT system depends on the speed of information flows from customers to manufacturers to suppliers. The Enterprise Resource Planning (ERP) system has a single database, and gives lower-level managers, workers, customers, and suppliers access to operating information. This benefit, accompanied by tight coordination across business functions, enables the ERP system to rapidly transmit information in response to changes in supply and demand so that manufacturing and distribution plans may be revised accordingly.

20-27
(30 min.)  EOQ, uncertainty, safety stock, reorder point.

1. 

[image: image28.wmf]2 DP2120,000$250
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 = 5,000 pairs of shoes

2. 
Weekly demand = Monthly demand ÷ 4



   
          = 10,000 ÷ 4 = 2,500 pairs of shoes per week

Purchasing lead time = 1 week

            Reorder point = 2,500 pairs of shoes per week × 1 week = 2,500 pairs of shoes

3. 
Safety stock = 20% ×10,000 = 2,000 pairs of shoes

  
Reorder point = Weekly demand + Safety stock

              = 2,500 + 2,000 = 4,500 pairs of shoes

  
EOQ = 5,000 pairs of shoes (since neither annual demand, ordering cost, nor carrying cost have changed, the EOQ will not change).

4.

	
	Without Safety Stock
	With Safety Stock
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	 c. Total Relevant Cost (a + b)
	$12,000
	$16,800
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Corn Starch:



6,250 cases at $25 per case







Corn Syrup:



12,500 cases at 



$50 per case







Separable Costs







Joint Costs







Splitoff



Point







Processing



$93,750







Processing



$375,000







Processing



$325(000
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