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Chapter 10

Managing and Allocating Support-Service Costs

ANSWERS to Review Questions

10.1
The following factors should be considered when deciding whether to outsource a support service:

· cost 

· quality, timeliness, and reliability 

·  security of sensitive information

· knowledge required

10.2
Some of the costs of cost allocation include:

· additional bookkeeping;

· additional management costs in selecting allocation methods and allocation bases; and

· costs of making the wrong decision if the allocations provide misleading information.

10.3
Some of the benefits of cost allocation include:

· instilling responsibility for all costs of the company in the division managers;

· relating indirect costs to contracts, jobs and products; and

· constructing performance measures (“net profit”) for a division that may be more meaningful to management than contribution margins.

10.4
Aside from regulatory requirements, costs are allocated if the benefits of cost allocation exceed the costs incurred to make the allocation.    

10.5
Management often uses this type of information for performance evaluation and to assess long-run decisions. That is, in the long run, an activity (e.g., production) must recover all of its costs (both direct and indirect).

10.6
Some common cost categories and allocation bases are:

	Cost Category
	
	Allocation Bases

	Labor-related costs
	
	number of employees

labor hours

wages paid

some other labor-related base



	Machine-related costs
	
	machine hours

current value of machinery

number of machines

some other machine-related base



	Space-related costs
	
	area occupied

volume occupied

some other space-related base



	Service-related costs
	
	computer time

service hours

some other service-related base


10.7
The essential difference is the allocation of costs among service departments. The direct method makes no inter-service-department allocation, the step method makes a partial inter-service-department allocation, while the reciprocal method recognizes inter-service-department activities.

10.8
Allocations usually begin from the service department that has provided the greatest proportion of its services to other departments, or that services the greatest number of other service departments. This criterion is used to minimize the unrecognized portion of reciprocal service department costs. (Recall that the amount of service received by the first department to allocate in the step allocation sequence is ignored.)

ANSWERS to CRITICAL ANALYSIS

10.9
The answer probably depends on each party’s point of view. Sharing equally is simplest, but may not accurately reflect the use of housekeeping resources. Relative size of rooms, frequency of use, and relative neatness also could be used, but the latter two will be difficult to monitor. Using size of rooms also ignores use and cleaning of common areas. (In college, my roommates and I had several cleaning rules, which would have appalled my mother: wash dishes when there were no more to use, clean your own room whenever you felt like it, jointly clean common areas before special guests were due to arrive.)

10.10
Cost is one dimension of the outsourcing decision, and external providers may have a cost advantage in providing certain support services. Market forces work to keep the prices charged for outsourced services competitive, probably more efficiently than internal, budgetary controls. But direct cost of the service is not the only consideration, and there may be other costs of outsourcing a service. For example, many companies use internal audit departments for management training. Though they perhaps could get the internal audit service more cheaply by outsourcing, they would lose the benefits of simultaneous management training.

10.11
The allocation of Joe’s overhead costs to the counter space is, for the most part, “nutsy”.  Joe faces a business decision, not an allocation problem.  The key issues that Joe should consider are (1) the incremental costs and benefits of adding the peanuts  and (2) the opportunity costs of the counter space.  In addition to the costs of the nuts and the rack, Joe might incur a small cost for ordering peanuts, stocking the rack, recording the sales and keeping that part of the counter clean.  But these costs are likely to be minimal.  Joe should consider the impact of the sale of peanuts on other products.  Does having the rack of peanuts mean that some customers will buy a bag of nuts instead of buying a dessert?  Finally, Joe should consider the opportunity cost of the counter space.  If the peanuts truly take up a dead spot, then the opportunity cost might be zero.  However, presumably, Joe could put something else for sale, such as candy or newspapers, at the “dead spot”. 

10.12
Cost allocations are arbitrary and potentially misleading; however, that does not mean that they are capricious or necessarily dangerous. Deciding which services to provide should depend on an analysis of the costs and benefits of those services. Users of the services may provide the best signals about which services they need by their demand for those services. If the services cost users nothing, they will overuse any beneficial service. If the services are overpriced, they will under-use services. If there are no market prices to use as guides, allocated costs of services may be a successful way for managers to gauge demand for internal services.

10.13
Allocating zero costs is another allocation method. It, too, is an arbitrary method. However, an advantage of not allocating costs is that the time saved reduces the expenses of cost allocation itself. A disadvantage is that common costs must be covered before the company as a whole earns a profit. Cost allocation may make managers more aware of common costs affecting long-run profitability.

10.14
If cost allocations affect the budgets or performance evaluations of service and user departments, you can be sure that both sides will scrutinize how the cost allocations are made. Even though there may be no question about the technical correctness of cost allocations, issues of fairness often are resolved politically. This may be especially important if methods of cost allocation change significantly, and unbalance the system of charges that everyone had gotten used to.

10.15
The reciprocal method takes into account all of the services rendered among the service departments. It is preferred (assuming cost-effectiveness) since it results in an allocation scheme that reflects the total cost of the use of each service.

10.16
If no service department performs services for any other service department (or if all service departments render services to producing departments in the same proportions) then the direct method will give the same answer as any other allocation method.

10.17
The addition of an employee in one department will increase the allocation base and, therefore, reduce the allocation to the department which does not add the employee. The manager of the department which does not add the employee benefits from the actions of the other department. An example may serve to highlight the point. If each producing department has one employee and service department costs total $12,000, then the allocation would be: To P1: 1 employee x ($12,000 ( 2 employees) = $6,000. This would be the same as the allocation to P2. Now if P1 adds an employee, the allocation would be:

	P1
	2 employees x ($12,000 ( 3 employees) = $8,000

	P2
	1 employee x ($12,000 ( 3 employees) = $4,000


The manager in P2 has a $2,000 cost reduction even though the manager of P2 took no action which would warrant such a reduction in costs. One of the problems that may give rise to this situation is that the costs allocated do not bear a relationship to the allocation base. Thus, if a number of employees were an appropriate allocation base, one would not expect the total cost to remain fixed when the number of employees increases. In practice, though, it may not be possible to obtain correlation between a cost and the allocation base.
10.18
The statement seems to imply that service cost spending is driven by unit-level demand for services. In most cases, however, the primary cost driver of a support service is the management decision to provide the capacity to deliver the service. If cost allocations are charges for services, then users will only demand services if they perceive benefits in excess of the costs of the service. Lack of demand for some services should be a signal to management that the organization has too much service capacity. This should lead to reductions of service costs. If, however, the cost allocations are unrelated to use of services, then cost allocations, as the statement points out, will do little to control service costs.

10.19
The service costs are being allocated on the basis of use when, in fact, some of the costs were incurred to provide capacity. When usage goes down, the cost per unit of use goes up.  Capacity costs could be allocated on the basis of the capacity requested by each of the departments while the costs of use could be allocated on the current use.   Or, the company could allocate using a standard cost per unit that does not change per unit as the total usage changes.

SOLUTIONS to eXERCISES

10.20
(20 min) Alternative allocation bases
a. 
The Klingons would argue that since each party has one-half of the land, the proceeds should be split equally. They would hold that they must give up their use of the whole 4,000 acres to accommodate the intrusion of the oil developer. It doesn’t matter to the Klingons what the underground deposit looks like. What is important is the impact it will have on their enjoyment of the surface.

b. 
The Romulans would prefer costs to be allocated based on the relative volume of the underground oil reservoir (i.e., the acre-feet). They would argue that since 3/4 of the oil-bearing rock is under their land, they are entitled to 3/4 of the purchase price. Surface areas are irrelevant because the asset being assigned is the right to the underground minerals, not the use of the surface.

c.  
The agreed upon solution will vary, but will likely be some mix of the two options described in (a) and (b).

10.21
 (15 min) Alternative service-cost allocation bases
a.
Wire-service hours 

	TV Station
	300
	
	x $200,000
	= 
	$80,000

	
	300 + 450


	
	
	
	

	Radio 
	450
	
	x $200,000
	= 
	$120,000

	Station
	300 + 450


	
	
	
	




Check: $200,000 = $80,000 + $120,000

b.
Hours of news broadcasts

	TV Station
	100
	
	x $200,000
	=
	$35,714

	
	100 + 460


	
	
	
	

	Radio
	460
	
	x $200,000
	=
	$164,286

	Station
	100 + 460


	
	
	
	




Check: $200,000 = $35,714 + $164,286

c. 
Allocation by wire service hours increases the allocation of costs to the TV station. Use of hours of news broadcast as a basis increases the allocation of costs to the radio station. The choice of allocation methods will impact the profitability of each station (TV and radio).  If managers are paid a bonus based on profits of their respective stations, the choice of method will certainly affect these bonuses.

10.22
 (20 min) Alternative allocation bases
	
	
	Meat
	
	Dry Goods

	a.
	Operating profit before building occupancy costs…
	$85,000
	
	$112,500

	
	Building occupancy costs:
	
	
	

	
	10,000
	 x $800,000………………………………………
	66,667
	
	

	
	120,000
	
	
	
	

	
	30,000
	 x $800,000………………………………………
	
	
	200,000

	
	120,000
	
	
	
	

	
	Operating profit (loss)…………………………………….
	$18,333
	
	($87,500)


b.
The front of the store may be more valuable space. If so, “Meat” should be allocated more per square foot than “Dry Goods.” There is little question that store areas with a greater customer traffic count are considered more valuable. An allocation scheme based on traffic count or profits before cost allocation might be considered more reasonable.

10.23
(25 min) Alternative service-cost allocation bases

	Amount to allocate
	 $ 1,600,000 
	
	

	Allocation Base


	
	
	

	
	Amount
	Percentage
	Allocation

	Cost of Data Purchased
	
	
	

	Standard Report
	$20,000 
	40%
	 $640,000 

	Executive Report
	  30,000 
	  60%
	     960,000 

	Total
	$50,000 
	100%
	$1,600,000 

	Research hours
	
	
	

	Standard Report
	12,000
	40%
	 $640,000 

	Executive Report
	18,000
	  60%
	     960,000 

	Total
	30,000
	100%
	$1,600,000 

	Interview hours
	
	
	

	Standard Report
	1,000
	20%
	 $   320,000 

	Executive Report
	4,000
	  80%
	  1,280,000 

	Total
	5,000
	100%
	 $1,600,000 

	Number of reports
	
	
	

	Standard Report
	8,000
	80%
	 $1,280,000 

	Executive Report
	  2,000
	  20%
	     320,000 

	Total
	10,000
	100%
	$1,600,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.24
(25 min) Alternative allocation bases

a.

	
	Standard
	Executive

	    Cost of data purchased ….…
	$20,000
	$30,000

	       Cost of labor:
	
	

	  Research hours………………
	12,000
	18,000

	  Interview hours………………
	  1,000
	   4,000

	  Total hours…………………….
	13,000
	22,000

	    Total cost at $40 per hour...
	$520,000
	$880,000

	  Total cost of data and labor
	$540,000
	$910,000

	Number of reports
	      8,000
	     2,000

	Data and labor cost per report….
	$67.50 
	$455.00 

	
	
	

	Cost allocation: Using the data purchased allocation base
	 $640,000 
	$960,000 

	Service cost per report………..
	    $  80.00
	    $480.00

	Data and labor cost per report.
	    67.50 
	  455.00 

	Total cost per report……………
	$147.50 
	$935.00

	
	
	

	Cost allocation: Using the research hours allocation base
	 $640,000 
	$960,000 

	Service cost per report
	    $  80.00
	    $480.00

	Data and labor cost per report.
	    67.50 
	  455.00 

	Total cost per report……………
	$147.50 
	$935.00

	
	
	

	Cost allocation: Using the interview hours allocation base
	$320,000
	$1,280,000

	Service cost per report………..
	$40.00
	$640.00

	Data and labor cost per report.
	    67.50 
	     455.00 

	Total cost per report……………
	$107.50
	$1,095.00

	
	
	

	Cost Allocation: Number of reports
	$1,280,000
	$320,000

	Service cost per report………..
	$160.00
	$160.00

	Data and labor cost per report.
	    67.50 
	   455.00 

	Total cost per report……………
	$227.50
	$615.00


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
b.
The different cost numbers in this report are a result of the four different allocation bases available. The allocation method chosen does not affect the company’s total service costs, only the costs assigned to each service.   

c.
Answers will vary, but should address the fact that management must evaluate the cause and effect relationship comprising overhead costs to determine the most appropriate allocation base.

10.25
(20 min) Cost allocations; direct method

a.

	
	S1
	S2
	P1
	P2
	Row total

	Proportion of S1 service used
	
	
	            0.20 
	0.20 
	

	Allocation of S1 to:
	$(80,000)
	
	 $ 40,000 
	 $ 40,000 
	$      0

	
	
	
	
	
	

	Proportion of S2 service used
	
	
	            0.50 
	0.30 
	

	Allocation of S2 to:
	
	$(100,000)
	$  62,500 
	$ 37,500 
	$      0

	Total allocated service costs
	
	
	102,500 
	77,500 
	$180,000

	Direct departmental costs
	
	
	  160,000 
	  140,000 
	  300,000

	Total departmental costs
	
	
	$262,500 
	$217,500 
	$480,000


b. Build your own spreadsheet 

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.26
(30 min) Service department costs allocated first to production departments and then to jobs

	
	P1's service costs
	P2's service costs
	Job 10
	Job 11
	Row total

	Amount of P1 production used (labor hours)
	 
	
	80
	10
	90

	Proportion of P1 production used

     (80/90, 10/90)
	
	
	0.89 
	0.11 
	1.00

	Allocation of P1's service cost
	 $(102,500)*
	
	$91,225 
	$11,275 
	 $    0   

	Amount of P2 production used (Machine hours)
	 
	
	          20 
	          90 
	110

	Proportion of P2 production used

    (20/110, 90/110)
	
	
	 0.18 
	 0.82 
	1.00

	Allocation of P2 service cost
	
	$(77,500)*
	    13,950
	  63,550
	$   0

	Total allocated service costs to jobs
	
	
	$105,175 
	$74,825 
	$180,000


* Calculated in Exercise 10.25

10.27
(25 min) Cost allocation; direct method

	
	Gen'l factory admin (GFA)
	Maintenance
	Cutting
	Assembly
	Row Total 

	Amount of area occupied (sq ft)
	1,000
	
	1,000
	3,000
	4,000*

	Proportion of area occupied
	
	
	0.25 
	0.75 
	1.00

	Allocation of maintenance cost 
	
	 $ (48,000)
	  $12,000 
	    $36,000 
	 $     -   

	Amount of labor hours
	 
	100
	         100 
	          400 
	 500** 

	Proportion of labor hours
	
	
	0.20 
	0.80 
	1.00

	Allocation of GFA cost
	$(20,000)
	
	    4,000 
	   16,000 
	$     -   

	Total allocated service costs to jobs
	
	
	$16,000 
	 $ 52,000 
	$68,000   


* Excludes area occupied by GFA

** Excludes labor hours for Maintenance

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.28
(30 min) Cost allocation; step method

a. Starting with S1     

	
	S1
	S2
	P1
	P2
	Row total

	Proportion of S1 service used
	
	0.60
	            0.20 
	           0.20 
	

	Allocation of S1 to:
	 $(80,000)
	 $48,000 
	 $  16,000 
	 $  16,000 
	 $            0   

	Proportion of S2 service used

     (0.5/0.8, 0.3/0.8)
	
	
	0.625
	0.375 
	

	S2 direct cost
	
	100,000 
	
	
	

	Allocation of adjusted S2 to:

(0.625x148,000, 0.375x148,000)
	
	$(148,000)
	 $  92,500 
	$  55,500 
	$           0   

	Total allocated service costs
	
	
	 $108,500 
	 $  71,500 
	 $180,000 

	Direct departmental costs
	
	
	  160,000 
	  140,000 
	  300,000 

	Total departmental costs
	
	
	$268,500 
	$211,500 
	$480,000 


b. Starting with S2     

	
	S1
	S2
	P1
	P2
	Row total

	Proportion of S2 service used
	0.2
	
	            0.50 
	0.30 
	

	Allocation of S2 cost
	 $ 20,000 
	 $(100,000)
	 $  50,000 
	 $30,000 
	 $           0   

	Proportion of S1 service used

   (0.2/0.4, 0.2/0.4)
	
	
	0.50 
	0.50 
	

	S1 direct cost
	$  80,000 
	
	
	
	

	Allocation of adjusted S1 cost
	 $(100,000)
	
	$  50,000 
	$50,000 
	$           0   

	Total allocated service costs
	
	
	 $100,000 
	 $80,000 
	 $180,000 

	Direct departmental costs
	
	
	  160,000 
	  140,000 
	   300,000 

	Total departmental costs
	
	
	$260,000 
	$220,000 
	$ 480,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.29
(30 min) Cost allocation; step method

	
	Gen'l factory admin (GFA)
	Maintenance
	Cutting
	Assembly
	Row total

	Amount of area occupied (sq ft)
	1,000
	
	1,000
	3,000
	5,000

	Proportion of area occupied
	0.2
	
	        0.20 
	           0.60 
	1.00

	Allocation of maintenance cost
	 $  9,600 
	 $ (48,000)
	 $  9,600 
	 $ 28,800 
	 $        0  

	Amount of labor hours
	 
	
	         100 
	          400 
	   500 

	Proportion of labor hours
	
	
	0.20 
	0.80 
	1.00

	Direct GFA cost
	  20,000 
	
	
	
	

	Allocation of adjusted GFA cost
	 $(29,600)
	
	     5,920 
	   23,680 
	$        0    

	Total allocated service costs to jobs
	
	$ 15,520 
	$ 52,480 
	$ 68,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
The direct method of allocation versus the step method yields these different total service costs for the departments.     

	
	Cutting 
	Assembly

	Direct Method
	 $ 16,000 
	 $ 52,000 

	Step Method
	 $ 15,520 
	 $ 52,480 

	Difference
	 $      480 
	 $    (480)


In this example the differences are minor; however, the differences can be quite significant in other cases.






10.30
(20 min) Cost allocation comparisons

The direct method of allocation versus the step method yields these different total service costs for the departments.     

	
	P1
	P2

	Direct Method
	 $ 102,500 
	 $ 77,500 

	Step Method
	$ 108,500
	$ 71,500

	Difference
	 $   (6,000) 
	$   6,000


The difference between the two methods is $6,000, a relatively significant amount.  Although the direct method is simpler, the step method is more accurate because it reflects the use of support-service resources by other support service departments.

10.31
(30 min) Cost allocation; reciprocal method


Note:  Answers might differ because of rounding.

	FROM:
	S1
	S2
	P1
	P2
	P3
	Total

	Coefficients and Spending
	
	
	
	
	
	

	      Relative use coefficients
	
	
	
	
	
	

	TO:             S1
	-1.00
	0.10
	0.00
	0.00
	0.00
	

	                   S2
	0.40
	-1.00
	0.00
	0.00
	0.00
	

	                   P1
	0.30
	0.20
	1.00
	0.00
	0.00
	

	                   P2
	0.20
	0.15
	0.00
	1.00
	0.00
	

	                   P3
	0.10
	0.55
	0.00
	0.00
	1.00
	

	
	
	
	
	
	
	

	Spending for support services
	 $67,000 
	 $59,500 
	 $        -   
	 $       -   
	 $       -   
	 $126,500 

	
	
	
	
	
	
	

	      Inverse coefficient matrix
	
	
	
	
	
	

	TO:            S1
	-1.042
	-0.104
	0
	0
	0
	

	                  S2
	-0.417
	-1.042
	0
	0
	0
	

	                  P1
	0.396
	0.240
	1
	0
	0
	

	                  P2
	0.271
	0.177
	0
	1
	0
	

	                  P3
	0.333
	0.583
	0
	0
	1
	

	
	
	
	
	
	
	

	Support-service cost allocations
	
	
	
	
	

	TO:           S1
	 $(69,792)
	 $  (6,198)
	 $       -   
	 $         -   
	 $         -   
	

	                 S2
	 (27,917)
	 (61,979)
	     -   
	    -   
	-   
	

	                 P1
	26,521 
	14,255 
	     -   
	-   
	-   
	40,776 

	                 P2
	18,146 
	10,536 
	-   
	-   
	-   
	28,682 

	                 P3
	22,333 
	34,708 
	 -   
	-   
	-   
	    57,042 

	
	
	
	
	
	
	$126,500 

	Total Costs
	P1
	P2
	P3
	 Total
	
	

	Costs allocated from service departments
	$  40,776 
	$  28,682 
	 $  57,042 
	$126,500 
	
	

	Departmental costs
	  120,000 
	  312,500 
	  390,000 
	  822,500 
	
	

	Totals
	$160,776 
	$341,182 
	$447,042 
	$949,000 
	
	


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.32
(30 min) Cost allocation; reciprocal method


Note:  Answers might differ because of rounding.

	FROM:
	Admin
	Maintenance
	Cutting
	Assembly
	Total

	Coefficients and Spending
	
	
	
	
	

	      Relative use coefficients
	
	
	
	
	

	TO:              Admin
	-1.00
	0.20
	0.00
	0.00
	

	                   Maintenance
	0.17
	-1.00
	0.00
	0.00
	

	                   Cutting
	0.17
	0.20
	1.00
	0.00
	

	                   Assembly
	0.67
	0.60
	0.00
	1.00
	

	
	
	
	
	
	

	Spending for support services
	 $ 20,000 
	 $  48,000 
	 $        -   
	 $          -   
	 $  68,000 

	
	
	
	
	
	

	      Inverse coefficient matrix
	
	
	
	
	

	TO:             Admin
	-1.034
	-0.207
	0
	0
	

	                  Maintenance
	-0.172
	-1.034
	0
	0
	

	                  Cutting
	0.207
	0.241
	1
	0
	

	                  Assembly
	0.793
	0.759
	0
	1
	

	
	
	
	
	
	

	Support-service cost allocations
	
	
	
	

	TO:        Admin
	 $ (20,690)
	 $    (9,931)
	 $        -   
	 $          -   
	

	              Maintenance
	      (3,448)
	        (49,655)
	               -   
	                 -   
	

	              Cutting
	         4,138 
	     11,586 
	               -   
	                 -   
	 $  15,724 

	              Assembly
	       15,862 
	         36,414 
	               -   
	                 -   
	     52,276 

	
	
	
	
	
	 $  68,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.33
(20 min) Evaluation of cost-allocation methods

a. & b.

The answer to these questions depends on the cost and benefits of each method. The reciprocal method takes into account the fact that each service department uses the services of the other. Although the difference in costs is small (see below), there is a gain of increasing cross-department cost monitoring. The value of any particular method depends on how the numbers will be used. If the allocations are used only to compute inventory values and cost of goods sold in external financial statements, then it usually makes sense to use the easiest method. If the numbers are to be used for managerial decision making, then the increased precision of the more complex methods may justify the additional cost.

	Comparison of three costing methods
	
	

	Costs allocated
	Cutting
	Assembly
	Total

	    Direct Method
	 $ 16,000 
	 $ 52,000 
	 $ 68,000 

	    Step Method
	 $ 15,520 
	 $ 52,480 
	 $ 68,000 

	    Reciprocal Method
	 $ 15,724 
	 $ 52,276 
	 $ 68,000 


10.34
(40 min) Explain differences in cost-allocation methods

Responses will vary, but presentations should focus on tradeoffs between perceived costs and benefits of using different allocation bases. Traditional allocation bases usually are readily available, whereas ABC cost-driver bases must be investigated. Thus, an ABC approach will be more costly to install and maintain. On the other hand, ABC allocations will more closely represent use of support service resources, leading to better decision making about service capacity and use.

SOLUTIONS to pROBLEMS

10.35  
(25 min) Service cost allocation; direct method

Assume the following bases:      

Computing services 

Computer time     

Human resources 

Payroll     

Custodial service 

Area occupied     

	Allocation of service costs
	Computing Services
	Human Resources
	Custodial
	East
	West
	Total

	Computer time used (hours)
	
	
	
	200 
	140 
	       340 

	Proportion of computer time
	 
	
	
	0.5882 
	0.4118 
	1.00

	Allocation of computing cost
	 $ (254,000)
	
	
	 $ 149,412 
	 $ 104,588 
	 $        0   

	Payroll cost
	 
	
	
	$ 380,000 
	$ 170,000 
	$ 550,000 

	Proportion of payroll cost
	
	
	
	0.6909 
	0.3091 
	1.00

	Allocation of HR cost
	
	 $(615,000)
	
	 $ 424,909 
	 $ 190,091 
	 $        0        

	Amount of area occupied
	
	
	
	15,000
	40,000
	  55,000 

	Proportion of area occupied
	
	
	
	0.2727 
	0.7272 
	1.00

	Allocation of custodial cost
	
	
	 $(104,000)
	 $ 28,364 
	 $  75,636 
	 $       0   

	Total allocated service costs to jobs*
	
	
	
	 $602,685 
	 $ 370,315 
	$ 973,000   


* Sum of computing cost, HR cost and custodial cost.

b. Build your own spreadsheet

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
 10.36
(30 min) Cost allocation:  Direct method

Note that rounding affects some of the answers.  

	Allocation of service costs
	Building occupancy S1
	Human Resources S2
	Design & patterns S3
	Shirt-making P1
	Printing P2
	Sales

P3
	Total

	Area occupied
	not applicable
	not applicable
	not applicable
	27,000 
	36,000 
	6000
	69,000 

	Proportion of bldg occup. base
	 
	
	
	    0.3913 
	     0.5217 
	    0.0870 
	1.00

	Allocation of bldg occup cost
	 $  (45,000)
	
	
	 $ 17,609 
	 $  23,478 
	 $  3,913 
	 $     -   

	Number of employees
	not applicable
	not applicable
	not applicable
	30 
	            15 
	6
	        51 

	Proportion of HR base
	
	
	
	0.5882 
	     0.2941 
	    0.1176 
	1.00

	Allocation of HR 
	
	 $ (20,000)
	
	 $ 11,765 
	 $  5,882 
	$ 2,353 
	 $     -   

	Number of designs
	not applicable
	not applicable
	not applicable
	15
	40
	5
	        60 

	Proportion of designs & patterns base
	 
	
	
	0.25 
	   0.6667 
	    0.0833 
	1.00

	Allocation of designs & patterns
	
	
	 $(10,000)
	 $  2,500 
	 $ 6,667 
	    $  833 
	 $      -   

	Total allocated service costs to jobs
	
	
	
	 $ 31,874 
	 $ 36,027 
	 $7,099 
	$75,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.37
(40 min) Cost allocation; step method

Cost allocation bases in other service departments       

	
	Building occupancy
	Human resources
	Designs & patterns
	Total base
	% of base in other service departments

	Building occupancy
	-   
	8,100 
	3,900 
	81,000 
	14.8%

	Human resources
	3 
	-   
	6 
	60 
	15.0%

	Design & patterns
	                -   
	-   
	-   
	60 
	0.0%


By a very small margin, Human Resources is the more general service department and Building Occupancy is second.


	Allocation of service costs
	Building occupancy S1
	Human Resources S2
	Design & patterns S3
	Shirt-making P1
	Printing P2
	Sales

P3
	Total

	Amount of HR base
	3
	 -   
	6
	                30 
	                   15 
	6
	                60 

	Proportion of HR base
	0.05 
	
	0.10 
	0.50 
	0.25 
	0.10 
	1.00

	Allocation of HR cost
	 $ 1,000 
	 $(20,000)
	 $  2,000 
	 $10,000 
	 $ 5,000 
	 $ 2,000 
	 $    -   

	Amount of Building occupancy base
	0
	0
	       3,900 
	   27,000 
	     36,000 
	6000
	 72,900 

	Proportion of Building occupancy base
	                 -   
	                 -   
	       0.0535 
	    0.3704 
	     0.4938 
	    0.0823 
	1.00

	Building occupancy direct cost
	 $ 45,000 
	
	
	
	
	
	

	Allocation of adjusted Building occupancy cost
	$ (46,000)
	
	$ 2,461 
	 $17,037 
	 $  22,716 
	 $ 3,786 
	 $    -   

	Amount of Design & patterns base
	-
	-
	-
	15
	40
	5
	       60 

	Proportion of Designs & patterns base
	                 -   
	                 -   
	               -   
	        0.25 
	     0.6667 
	    0.0833 
	1.00

	Design & patterns direct cost
	
	
	 $10,000 
	
	
	
	

	Allocation of adjusted Designs & patterns
	                    -   
	
	 $ (14,461)
	 $  3,615 
	 $   9,641 
	 $  1,205 
	 $   -

	Total allocated service costs to jobs
	
	
	 $30,652 
	 $ 37,357 
	 $ 6,991 
	$75,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.38
(40 min) Effects of alternative cost-allocation methods.

Note:  Answers might differ because of rounding.

a. 
Direct Method:  All service department costs are allocated based on the number of employees, so only one cost pool is necessary. Call it “service costs.”      

	Allocation of service costs
	Service
	Assembly
	Bolting
	Total

	Receiving cost
	 $  25,000 
	
	
	

	Repair
	     35,000 
	
	
	

	Tool
	    10,000 
	
	
	

	Total service costs
	$  70,000 
	
	
	

	Number of employees
	
	                25 
	               12 
	                37 

	Proportion of employees
	 
	             0.6757 
	            0.3243 
	1.00

	Allocation of service cost
	
	$ 47,299 
	$  22,701 
	$70,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
b. 
Step method

	Allocation of service costs
	Receiving
	Repair
	Tool
	Assembly
	Bolting
	Total

	Repair base
	2
	   -   
	1
	25 
	12 
	        40 

	Proportion of Repair base
	0.05 
	
	0.025 
	0.625 
	0.30 
	1.00

	Allocation of Repair cost
	 $  1,750 
	$ (35,000)
	 $ 875 
	 $ 21,875 
	 $ 10,500 
	 

	Amount of Tool base
	2 
	-
	- 
	25 
	12 
	         39 

	Proportion of Tool base
	.0513   
	-   
	- 
	0.6410 
	0.3077 
	       1.00 

	Tool direct cost
	 
	
	$ 25,000
	
	
	

	Allocation of adjusted Tool cost
	$1,327
	
	$(25,875)  
	$16,586 
	$7,962 
	      

	Amount of Receiving base
	-
	-
	-
	25
	12
	          37 

	Proportion of Receiving base
	-   
	-   
	           -   
	0.6757 
	0.3243 
	1.00

	Receiving direct cost
	$ 10,000
	
	 
	
	
	

	Allocation of adjusted Receiving cost
	$(13,077)   
	
	
	$ 8,836 
	$ 4,241 
	

	Total allocated service costs to jobs
	
	
	
	  $47,297 
	$ 22,703 
	$ 70,000 


c.
The total amounts allocated to the production departments will be almost the same for the step method as for the direct method.  In this particular case, the production departments will not be too concerned about which method is used.  However, the step method allocates costs to support service departments (prior to being allocated to the production departments), so support departments will care.  

10.39
(45 min) Choice of appropriate allocation bases

a.
There are several possibilities regarding the allocation of costs to the two products.  

The first approach allocates conversion and materials costs based on annual costs divided by annual output (called “normal” costing).  This analysis is shown below.

	
	
	 RAM-A 
	 RAM-B 
	

	Materials
	
	 $ 0.2500 
	 $ 1.1200 
	

	Conversion
	
	
	
	

	   Labor
	 $     625,000 
	
	
	

	   Allocated overhead
	       1,200,000 
	
	
	

	   Division overhead
	     1,200,000 
	
	
	

	Total conversion cost
	 $   3,025,000 
	
	
	

	Annual output (chips)
	   32,000,000 
	
	
	

	Conversion cost per chip
	 $  0.0945 
	$  0.0945 
	$  0.0945 
	

	Total cost per chip
	
	$  0.3445 
	$  1.2145 
	


The second approach allocates conversion costs based on the annual costs divided by 365 to get a cost per day, which is then allocated to production depending on the units of chips produced each day.  Actual daily materials costs are tied directly to each chip (treated as a direct cost).  This approach is shown below.

	
	
	 RAM-A 
	 RAM-B 
	Total

	Conversion cost per day

      ($3,025,000/365)
	 $  8,288 
	
	
	

	Alternative allocation bases
	
	
	
	

	Chips produced, units
	
	       200,000 
	          1,600 
	       201,600 

	Allocations based on chips produced 
	 
	           $8,222 
	  $             66 
	          $ 8,288 

	Conversion cost per chip
	
	 $      0.0411 
	 $     0.0411 
	

	Materials cost per chip*
	
	         0.1250 
	        1.1850 
	

	Total cost per chip
	
	 $      0.1661 
	 $     1.2261 
	


*  Materials cost per chip equals cost of materials used divided by the number of units produced (for example, for the RAM-A chips $0.1250 = $25,000 / 200,000 units

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.39
(continued)

The third approach allocates conversion costs based on annual costs divided by 365 to get a cost per day, which is then allocated to production each day depending on the unit-level cost of materials used. Actual daily materials costs are tied directly to each chip (treated as a direct cost).  This approach is shown below.

	
	
	 RAM-A 
	 RAM-B 
	Total

	Conversion cost per day

      ($3,025,000/365)
	 $  8,288 
	
	
	

	Unit-level materials, $
	
	         25,000 
	          1,896 
	         26,896 

	Allocations based on materials, $
	 
	           7,703 
	             584 
	           8,288 

	Conversion per chip
	
	 $      0.0385 
	 $     0.3651 
	

	Materials per chip*
	
	         0.1250 
	        1.1850 
	

	Total cost per chip
	
	 $      0.1635 
	 $     1.5501 
	


*  Materials cost per chip equals cost of materials used divided by the number of units produced (for example, for the RAM-A chips $0.1250 = $25,000 / 200,000 units

The fourth approach allocates conversion costs based on annual costs divided by 365 to get a cost per day, which is then allocated to production each day depending on the cost of labor used. Actual daily materials costs are tied directly to each chip (treated as a direct cost).  This approach is shown below.
	
	
	 RAM-A 
	 RAM-B 
	Total

	Conversion cost per day

      ($3,025,000/365)
	 $  8,288 
	
	
	

	Labor used, $
	
	           2,000 
	          1,200 
	           3,200 

	Allocations based on labor, $
	
	           5,180 
	          3,108 
	           8,288 

	Conversion per chip
	
	 $      0.0259 
	 $     1.9425 
	

	Materials per chip*
	
	         0.1250 
	        1.1850 
	

	Total cost per chip
	
	 $      0.1509 
	 $     3.1275 
	


*  Materials cost per chip equals cost of materials used divided by the number of units produced (for example, for the RAM-A chips $0.1250 = $25,000 / 200,000 units

Answers will vary regarding the recommendation of a cost-allocation approach.  However, for a process that is highly automated (such as this one), it is likely that the cost of labor does not drive the costs being allocated and should not be used.  If the cost of materials used drives conversion costs, then this might be an appropriate choice.

b.
Answers will vary.  Whichever cost-allocation method is selected, the total manufacturing cost per chip is shown in the four charts above.
10.39 (continued)

c.
Here is a graph presentation (not required). 

[image: image1.wmf]Effects of allocation methods and bases
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Several cost differences are driven by changes in the costs of material inputs. For example, the current cost of materials for the RAM-A chip is half the normal cost. Current material costs for the RAM-B chips are slightly higher. Note that a FIFO method of accounting for these costs would show the differences dramatically in costs of goods completed compared to average costs if prior costs were close to normal costs. The largest differences in costs per unit occur when comparing other costs to the daily cost using direct labor as the allocation base for conversion costs.  The large allocation of conversion cost using labor as the base demonstrates that use of labor is largely a batch activity, unrelated to the number of chips produced. A small batch of RAM-B chips requires nearly the same amount of setup labor as a much larger batch of RAM-A chips.

10.40
(45 min) Step method with three service departments

a.
Allocation of costs using the step method

	Allocation Base
	Building Occupancy
	Human resources
	Equipment Maintenance
	Mechanical Repair
	Body Work
	

	Building area, sq ft
	5,000 
	15,000 
	        10,000 
	       180,000 
	45,000 
	

	Employees
	9 
	5 
	                 6 
	                35 
	50 
	

	Equipment value 
	 $12,000 
	 $240,000 
	 $ 35,000 
	 $ 624,000 
	 $ 324,000 
	

	Budgeted departmental costs
	 $ 360,000 
	 $500,000 
	 $ 264,000 
	 $ 1,350,000 
	 $ 965,000 
	

	Allocation of service costs
	Building Occupancy
	Human resources
	Equipment Maintenance
	Mechanical Repair
	Body Work
	Total

	Building area, sq ft
	                   -   
	15,000 
	        10,000 
	       180,000 
	45,000 
	 250,000 

	Proportion of Building area sq ft
	
	0.06
	0.04
	0.72
	0.18
	1.00

	Allocation of Building occupancy cost
	 $ (360,000)
	 $ 21,600 
	 $ 14,400 
	 $ 259,200 
	 $ 64,800 
	 $    -   

	Number of employees
	0
	0
	                 6 
	                35 
	            50 
	          91 

	Proportion of number of employees
	                 -   
	             -   
	            0.0659 
	         0.3846 
	      0.5495 
	1.00

	Human resources direct cost
	
	 $ 500,000 
	
	
	
	

	Allocation of adjusted Human resources cost
	 
	 $(521,600)
	 $     34,391 
	 $ 200,615 
	 $ 286,593 
	 $      -   

	Value of equipment
	0
	0
	0
	 $ 624,000 
	 $ 324,000 
	948,000 

	Proportion value of equipment
	                    -   
	                 -   
	               -   
	        0.6582 
	      0.3418 
	1.00

	Equipment direct cost
	
	
	 $   264,000 
	
	
	

	Allocation of adjusted Equipment cost
	   
	
	 $ (312,791)
	 $ 205,888 
	 $ 106,903 
	 $     -   

	Total allocated service costs to jobs
	
	
	
	$ 665,703 
	$ 458,297 
	$1,124,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.40 
(continued)

b. 
Calculation of service costs per unit     

	Department
	Allocated service costs
	Units produced
	Unit cost

	Mechanical Repair
	 $    665,703 
	           1,000 
	 $   666 

	Body Work 
	 $    458,297 
	           1,000 
	 $   458 


The company met management’s standards of keeping service department 

costs below $500 per unit in Body Work but not in Mechanical Repair.

10.41
(30 min) Cost allocation; direct method 

Since the direct method is used, there are no allocations between service departments. Here’s an algebraic solution:



Using information about use of S2 by producing departments only

[0.3/(0.5 + 0.3)] x S2 = $22,500; S2 = $60,000

Since $22,500 is allocated to P2, the allocation of S2 to P1 is 

$60,000 - $22,500 = $37,500.  

Also, [0.5/(0.5 + 0.3)] x $60,000 = $37,500



Since S1 + S2 = $100,000, S1 = $100,000 - $60,000 = $40,000



Since the allocation of S1 to P1 = $40,000, the allocation of S1 to P2 is




$40,000 - $40,000 = 0 or 0% to P2 and 100% to P1

a. 
Total service costs allocated to P2 = $22,500 + 0 = $22,500
b. 
Completing the 2 x 2 chart:

	
Costs allocated to P1
	Costs allocated to P2

	$40,000 from S1
	$0 from S1

	$37,500 from S2
	$22,500 from S2


c. 
100% of S1 is allocated to P1, 0% to P2

10.42
(60 min) Cost allocation; step method with analysis and decision making

a.
Cost allocation using the step method

	Services from:
	Natural Gas 

(S1)
	Electricity Generation (S2)
	General Administration (S3)
	Fertilizer P1
	Additives P2
	

	Natural Gas
	-   
	             0.40 
	               -   
	0.10 
	0.50 
	

	Electricity Generation
	0.10 
	                 -   
	            0.15 
	0.45 
	0.30 
	

	General Administration
	0.10 
	             0.15 
	               -   
	0.40 
	0.35 
	

	Departmental Costs
	 $70,000 
	 $ 110,000 
	 $ 48,000 
	$600,000 
	 $440,000 
	


Although the problem requires only allocations to S2, here is the complete allocation.

	Allocation of service costs
	Natural Gas

S1
	Electricity Generation S2
	General Administration S3
	Fertilizer P1
	Additives P2
	Total

	Natural gas  base
	            -           
	             0.40 
	               -   
	0.10 
	0.50 
	1.00 

	Proportion of Natural gas base
	 
	                0.40 
	               -   
	0.10 
	0.50 
	1.00

	Allocation of Natural gas cost
	 $(70,000)
	 $  28,000 
	 $        -   
	 $ 7,000 
	 $  35,000 
	 $            -   

	Amount of electricity generation base
	                -   
	                 -   
	            0.15 
	0.45 
	0.30 
	0.90 

	Proportion of Electricity generation base
	                -   
	                 -   
	               0.1667 
	0.50 
	0.3333 
	1.00

	Electricity generation direct cost
	   
	 $    110,000 
	
	
	
	

	Allocation of adjusted Electricity generation cost
	 
	 $   (138,000)
	 $     23,000 
	 $ 69,000 
	 $ 46,000 
	 $            -   

	Amount of General admin base
	                -   
	                 -   
	               -   
	        0.40 
	          0.35 
	         0.75 

	Proportion of General admin base
	                -   
	                 -   
	               -   
	    0.5333 
	      0.4667 
	1.00

	General admin direct cost
	
	
	 $     48,000 
	
	
	

	Allocation of adjusted General admin cost
	   
	
	 $   (71,000)
	 $37,867 
	 $   33,133 
	 $          -   

	Total allocated service costs 
	
	
	
	$113,867 
	 $ 114,133 
	$228,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.42  (continued) 


Comparison of internal electricity cost with outsourced cost      

(Assuming that electricity generation causes the costs allocated to it.)    

	Outsourced cost……………………..
	 $ 160,000 

	Adjusted electricity generation cost
	   138,000 

	Cost difference……………………….
	$   22,000 


The company should not outsource unless there are considerations not reflected in this analysis.

b. 
Revised comparison of cost of internal electricity with outsourced cost      

(Again assuming that the costs allocated to Electricity generation would be saved if electricity generation is outsourced.)      

	Opportunity cost of natural gas
	 $   58,000 
	(alternatively, could net this against the cost of external electricity

	Adjusted electricity generation cost
	   138,000 
	
	
	
	
	

	total cost of internal generation
	 196,000 
	
	
	
	
	

	Outsourced cost
	$ 160,000 
	
	
	
	
	

	Cost difference
	$   36,000
	
	
	
	


Perhaps the company should outsource unless there are other considerations.
10.43
(45 min) Cost allocation; reciprocal method

a. EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
	FROM:
	S1
	S2
	S3
	P1
	P2
	Total

	Coefficients and Spending
	
	
	
	
	
	

	      Relative use coefficients
	
	
	
	
	
	

	To: Natural Gas, S1
	-1.00
	0.10
	0.10
	0.00
	0.00
	

	     Electricity Generation, S2
	0.40
	-1.00
	0.15
	0.00
	0.00
	

	     General Administration, S3
	0.00
	0.15
	-1.00
	0.00
	0.00
	

	     Fertilizer, P1
	0.10
	0.45
	0.40
	1.00
	0.00
	

	     Additives, P2
	0.50
	0.30
	0.35
	0.00
	1.00
	

	
	
	
	
	
	
	

	Spending for support services
	 $  70,000 
	 $ 110,000 
	 $48,000 
	 $       -   
	 $        -   
	 $ 228,000 

	
	
	
	
	
	
	

	      Inverse coefficient matrix
	
	
	
	
	
	

	To: Natural Gas, S1
	-1.049
	-0.123
	-0.123
	0
	0
	

	     Electricity Generation, S2
	-0.429
	-1.074
	-0.203
	0
	0
	

	     General Administration, S3
	-0.064
	-0.161
	-1.030
	0
	0
	

	     Fertilizer, P1
	0.324
	0.560
	0.516
	1
	0
	

	     Additives, P2
	0.676
	0.440
	0.483
	0
	1
	

	
	
	
	
	
	
	

	Support-service cost allocations
	
	
	
	
	

	To: Natural Gas, S1
	 $(73,457)
	 $ (13,580)
	 $(5,926)
	 $        -   
	 $         -   
	

	     Electricity Generation, S2
	 $(30,059)
	 $(118,089)
	 $(9,791)
	 $        -   
	 $         -   
	

	     General Administration, S3
	 $ (4,509)
	 $ (17,713)
	 $(49,469)
	 $        -   
	 $         -   
	

	     Fertilizer, P1
	 $ 22,676 
	 $  61,583 
	 $ 24,786 
	 $        -   
	 $         -   
	 $109,045 

	     Additives, P2
	 $ 47,324 
	 $ 48,417 
	 $ 23,214 
	 $        -   
	 $        -   
	 $118,955 

	
	
	
	
	
	
	 $228,000 


b.
The total cost of Electricity Generation (S2) using the reciprocal approach, is the sum of the costs allocated to S2 from all service departments = $30,059 + $118,089 + $9,791 = $157,939. The sum of all reciprocal costs of the service departments, $322,593, is greater than the spending for these departments, $228,000, because these service costs are reallocated among the service departments. If a department is eliminated and the direct costs of that department are saved, the total savings to the company might be the reciprocal costs (e.g, $157,939) because of the savings to other departments.  (The step method does not reallocate costs among the service departments.  Instead, once a cost is allocated out of a service department to other departments, that service department is no longer considered in the allocation process.)

10.44
(30 min) Cost allocation and decision making

It is important to distinguish between costs that are traced or assigned directly to the department and those that are arbitrarily allocated for full costing purposes. If the promotion department is outsourced, only those costs caused by the activities of that department could be saved. Other, facility-level costs may continue and be re-allocated to other departments. From the problem description, we can make the following assumptions about possible cost savings from outsourcing the promotion department:

	Department costs
	$128,750
	Would be saved if equipment and facilities are sold and personnel are let go. Otherwise, no costs would be saved. If these direct costs are saved, other termination costs may be incurred (severance, training, etc.)

	Charges from other departments
	$  33,460
	Would be saved if service departments would reduce their spending (e.g., reduce capacity and terminate personnel). Otherwise, no costs would be saved.

	General administrative overhead
	22,125
	Would be saved only if central administration reduced spending as well.  Otherwise no costs would be saved.


Overall, it is almost impossible to estimate the cost savings from closing the Promotion Department. 

10.45
(30 min) Service department cost allocation;  direct and step methods

a. 
Factory maintenance is allocated based on square footage occupied. The direct method is used. The amount allocated to the fabrication department is



[88,000 / (88,000 + 72,000)] x $203,200 = $111,760
b. 
General factory administration is allocated based on direct labor hours. The direct method is used. The amount allocated to the assembly department is



[437,500 / (562,500 + 437,500)] x $160,000 = $70,000
c. 
Factory cafeteria costs are allocated based on number of employees. Using the step method, the amount allocated to the factory maintenance department is



[8 / (8 + 12 + 280 + 200)] x $240,000 = $3,840

d. 
In the step method, there is no allocation of costs back to the department after costs have been allocated from it. Factory cafeteria costs have already been allocated from it to other departments.

10.46
(40 min) Cost allocations; comparison of single and multiple cost pools

	Division
	Time Usage
	% time use
	Storage Capacity
	% storage
	Total

	Reservations
	2,500
	16.1290%
	1,500
	60.0%
	

	Scheduling
	1,700
	10.9677%
	600
	24.0%
	

	Maintenance
	6,300
	40.6452%
	210
	8.4%
	

	Accounting
	5,000
	32.2581%
	190
	7.6%
	

	Totals
	15,500
	100.0000%
	2,500
	100.0%
	

	Service cost
	 $ 7,050,000 
	
	 $ 5,000,000 
	
	 $ 12,050,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
a. 
Allocate computer service costs based on:

(1)  single cost pool based on time usage     

	
	Reservations
	Scheduling
	Maintenance
	Accounting
	Total

	Allocations based on time usage %
	$ 1,943,545 
	$ 1,321,608 
	$ 4,897,747 
	$ 3,887,100 
	$ 12,050,000 


(2)  two cost pools based on time usage and capacity used     

	
	Reservations
	Scheduling
	Maintenance
	Accounting
	Total

	Allocations based on time usage %
	 $ 1,137,095 
	 $   773,223 
	 $  2,865,487 
	 $ 2,274,195 
	 $    7,050,000 

	Allocations based on storage %
	  3,000,000 
	 1,200,000 
	   420,000 
	  380,000 
	  5,000,000 

	Totals
	 $ 4,137,095 
	 $ 1,973,223 
	 $  3,285,487 
	 $ 2,654,195 
	 $  12,050,000 


b. 
Differences between one cost pool and two    


Answers to this will vary.  The table below shows the difference between the two approaches used in requirement (a).  A discussion of the results follows the table.

	
	Reservations
	Scheduling
	Maintenance
	Accounting
	Total

	One cost pool costs
	 $    1,943,545 
	 $ 1,321,608 
	 $  4,897,747 
	 $ 3,887,100 
	 $  12,050,000 

	Two cost pool costs
	 4,137,095 
	1,973,223 
	3,285,487 
	2,654,195 
	12,050,000 

	Difference
	 $(2,193,550)
	 $(651,615)
	 $1,612,260 
	 $1,232,905 
	 $                -   

	% difference
	113%
	49%
	-33%
	-32%
	


(10.46 cont.)

These are dramatic swings in cost allocations. If the two-cost pool method is judged to reflect use of resources more accurately than the single-cost pool method, management should think about switching. Considerations are cost of the more complex system, changes in use of computing systems that may result, effects on the other departments’ budgets, evaluations, and decision-making.

10.47
(20 min) Cost allocation for travel reimbursement

a.
(1)
Since the round-trip cost of the Salt Lake City portion (2 x $1,400 = $2,800) is greater than the cost of the ticket obtained, the employee would request the full $2,640.

(2)

The minimum cost to the company would be $1,400.

b.
Answers will vary, but should address the maximum and minimum reimbursements calculated in part (a).

SOLUTIONS to CASES

10.48 
(40 min.) Cost allocation for rate-making purposes

a.
Consumer Group Presentation:

	Premium revenue
	$  300 
	

	Operating costs:
	
	

	 Claims
	 $  205 
	

	 Administrative, total = $ 55
	38.5 
	70% of total

	 Sales commissions, total = $40
	32
	80% of total

	  Total operating cost
	$  275.5 
	

	Insurance profit
	$    24.5 
	

	Percent on premiums
	8.17%
	$24.5/$300

	Target return at 5%
	 $  15 
	0.05 x $300

	Rebate to policy holders
	 $   9.5 
	$24.5 - $15

	Investment income
	$  35 
	

	Administrative costs
	 $  16.5 
	30% of total

	Sales commissions
	$  8 
	20% of total  

	   Total operating cost
	$  24.5 
	

	Investment profit
	$10.5
	


b.
The argument usually given is that the administrative and sales costs are incurred to operate the insurance activities. These costs would not change regardless of investment activity. The investment income is separate and incidental to the primary underwriting business. The problem indicates this may not be so.

c.
This requirement is done in class.

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.49
(45 min)  University instructional cost study

a. 
There are a number of problems associated with using these broad, average allocations for decision-making purposes, which have to do with unrecognized diversity in mission and activities performed. For example, allocations of departmental salary and administrative costs appear to ignore the three types of services—teaching, service and research—because all of these costs are allocated only to instruction of FYE. This effectively gives no value of resource use to either research or service. This practice assumes that other sources of funding support these activities, which probably is not the case. Thus, costs of instruction are overstated in colleges that do not have significant external sources of research funds, for example. 

The allocations also do not distinguish among levels of teaching, which may place different demands on instructional resources. Typically, graduate teaching requires more highly qualified (and costly) instructors, smaller class sizes, and more instructional support (laboratories, libraries, etc.). Thus, colleges with relatively more graduate instruction will appear to be more costly.

b. 
These statements may reflect higher efficiency at the Duluth campus, which the Twin Cities campus should emulate. Note that the comment conveniently ignores the much higher average cost of medical instruction in Duluth. However, the comments also may reflect lack of understanding about different missions and activities at the two campuses. The Twin Cities campus may engage in more graduate education and may have faculty who are more engaged in research activities than those at Duluth. Even if the campuses are similar, however, simply transferring students or programs may not result in cost savings because many of the costs are incurred for facility- or program-level resources that will not change unless entire facilities and programs are relocated. Perhaps that is what the critic has in mind, but the argument should not be based on unit-level costs.

c. 
These average costs per FYE probably are not comparable across campuses because of the differences in missions and activities. They may be useful as internal benchmarks over time or compared to costs per FYE at comparable institutions. Even then they should be used with caution because they reflect only public sources of funds and do not reflect external research grants, gifts, or endowment income, all of which may be significantly different across institutions.

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.50 
(90 min) Federal highway cost allocation study 
	Vehicles
	VMT Total (millions)
	Percent 

VMT
	Number of Vehicles
	Percent Vehicles
	PCE
	PCE -weighted VMT
	Percent weighted 

VMT

	Autos
	1,818,461
	67.50%
	167,697,897
	69.98%
	1
	  1,818,461 
	43%

	Pickups/Vans
	669,198
	24.84%
	63,259,330
	26.40%
	1
	     669,198 
	16%

	Buses 
	7,397
	0.27%
	754,509
	0.31%
	4
	       29,588 
	1%

	Single unit trucks
	83,100
	3.08%
	5,970,431
	2.49%
	5.4
	     448,740 
	11%

	Combination Trucks
	115,689
	4.29%
	1,971,435
	0.82%
	10.6
	  1,226,303 
	29%

	Total 
	2,693,845
	
	239,653,602
	
	
	  4,192,290 
	


a.  
Allocations on vehicles vs. VMT       

Highway costs $27,102  million     

	Vehicles
	(2)

Allocations on VMT
	(1)

Allocations on vehicles
	Percent difference

	Autos
	$18,295 
	$18,965 
	-4%

	Pickups/Vans
	$6,733 
	$7,154 
	-6%

	Buses 
	$74 
	$85 
	-15%

	Single unit trucks
	$836 
	$675 
	19%

	Combination Trucks
	$1,164 
	$223 
	81%

	Total 
	$27,102 
	$27,102 
	


     
Since highway repair costs are likely driven by two key factors, vehicle miles traveled and size of vehicles used, the best allocation base of the two used above would be vehicle miles traveled.  However, some consideration should be given to the fact that bus and truck miles are tougher on highways than autos, pickups, and vans. 

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
10.50
(continued)
 b. 
Multiple cost pools without mass transit

	Highway costs w/o mass transit ($billions)
	Base

	New construction
	 $  19.161 
	wtd VMT

	Bridge construction
	 $    3.757 
	VMT

	Highway enhancement
	 $    4.184 
	wtd VMT

	Mass transit *
	 $            -   
	VMT

	Total
	 $  27.102 
	


* change this to 5.787 to have new allocations reflect mass transit spending       


Allocations based on separate cost pools       

	Vehicles
	New construction
	Bridge construction
	Highway enhancement
	Mass transit
	Total
	Difference from single pool
	% Diff

	Autos
	            $8,311 
	$2,536 
	$1,815 
	                 -   
	$12,662 
	($5,633)
	-31%

	Pickups/Vans
	              3,059 
	              933 
	               668 
	                 -   
	4,660 
	($2,073)
	-31%

	Buses 
	                 135 
	                10 
	                 30 
	                 -   
	175 
	$101 
	135%

	Single unit trucks
	              2,051 
	              116 
	               448 
	                 -   
	2,615 
	$1,779 
	213%

	Combination Trucks
	5,605 
	161 
	1,224 
	                 -   
	6,990 
	$5,826 
	501%

	Total 
	$19,161 
	$ 3,756 
	$ 4,185 
	                 -   
	$27,102 
	$0 
	


This allocation system will shift costs from passenger vehicles to commercial trucks in a significant way.
10.50
(continued)

Allocations based on separate cost pools with mass transit

	Highway costs incl mass transit ($billions)
	Base

	New construction
	 $         19.161 
	wtd VMT

	Bridge construction
	 $           3.757 
	VMT

	Highway enhance
	 $           4.184 
	wtd VMT

	Mass transit*
	 $           5.787 
	VMT

	Total
	 $         32.889 
	


* change this to "0" to put new allocations on same basis as old allocations
	Vehicles
	New construction
	Bridge construction
	Highway enhancement
	Mass transit
	Total
	Difference from single pool
	% Diff

	Autos
	           $ 8,311 
	$2,536 
	$1,815 
	   $ 3,906 
	$16,568 
	($1,726) 
	9%

	Pickups/Vans
	              3,059 
	              933 
	               668 
	           1,438 
	         6,098 
	($635) 
	9%

	Buses 
	                 135 
	                10 
	                 30 
	                16 
	            191 
	$117
	-157%

	Single unit trucks
	              2,051 
	              116 
	               448 
	              179 
	         2,794 
	$1,957
	-234%

	Combination Trucks
	              5,605 
	              161 
	            1,224 
	              249 
	   7,239 
	$6,075
	-522%

	Total 
	     $19,161 
	  $ 3,756 
	    $ 4,185 
	  $ 5,788 
	  $ 32,890 
	$5,787
	


This new set of allocations (including mass transit spending) shows that single and combination trucks can expect a large increase in fees. Passenger vehicles, however, will pay for most of the increased spending on mass transit, which may be a desirable policy outcome.

10.51
(60 min)  WeCare Hospital:  Cost-allocation, step method

Step method solution:

Order of allocation:

	1
	Buildings depreciation and maintenance
	4
	Maintenance of personnel

	2
	Employee health & welfare
	5
	Central supply

	3
	Laundry & linen
	
	


	
	                                       TO (Department)

	FROM (Department)
	Employee health & welfare
	Laundry
& linen
	Maintenance of personnel
	Central supply
	Operating rooms
	
Radiology
	
Laboratory
	Patient rooms

	Buildings depreciation 
& maintenance
	
–0–
	
.10
	
.10
	
–0–
	
.05
	
.02 
	
.02
	
.71

	Employee health & welfare
	—
	.15
	.05
	.03
	.25
	.05 
	.04
	.43

	Laundry & linen
	—
	—
	–0–
	–0–
	.353
	.118
	.059
	.470

	
	
	
	
	
	(.30/.85)a
	(.10/.85)a
	(.05/.85)a
	(.40/.85)a

	Maintenance of personnel
	—
	—
	—
	.12
	.36
	.10
	.08
	.34

	Central supply
	—
	—
	—
	—
	.110
	.049
	.036
	.805

	
	
	
	
	
	(.09/.82)b
	(.04/.82)b
	(.03/.82)b
	(.66/.82)b


Since the services of Buildings Depreciation and Maintenance, Employee Health & Welfare, and Maintenance of Personnel are not used by departments ahead of these departments in the allocation order, the proportion allocated to each department equals the proportional usage of the total service allocation base.

Additional computations:

a
.85 = sum of proportions allocated to departments after laundry & linen in the allocation order = .30 + .10 + .05 + .40. The sum of the allocation percentages (i.e., .353 + .118 + .059 + .470) equals 1.000. (The last term was rounded down so the four would sum to one.)

b
.82 = sum of the proportions allocated to departments after central supply in the allocation order = .09 + .04 + .03 + .66. (The third term was rounded down so the four would sum to one.)

10.51 (continued)

	
	Buildings Depreciation and Maintenance
	Employee
Health &
Welfare
	Laundry
& Linen
	Maintenance
of Personnel
	Central
Supply
	Operating
Rooms
	Radiology
	Laboratory
	Patient Rooms

	Direct costs
	$830,000
	$375,000
	$250,000
	$210,000
	$745,000
	$1,450,000
	$160,000
	$125,000
	$2,800,000

	Buildings Depreciation and Maintenance

	
(830,000)
	
–0–
	
83,000a 
	
83,000
	
–0–
	
41,500
	
16,600
	
16,600
	
589,300

	Employee Health & Welfare
	
	(375,000)
	56,250b 
	18,750
	11,250
	93,750
	18,750
	15,000
	161,250

	Laundry & Linen
	
	
	(389,250)
	–0–b
	–0–
	137,405
	45,932
	22,966
	182,947

	Maintenance of personnel

	
	
	
	(311,750)
	37,410b
	112,230
	31,175
	24,940
	105,995

	Central supply 
	
	
	
	
	(793,660)
	87,303b
	38,889
	28,572
	638,896

	  Totals
	
	
	
	
	
	$ 1,922,188
	$ 311,346
	$ 233,078
	$ 4,478,388

	Medicare portion
	
	
	
	
	
	25%
	20%
	28%
	36%

	Medicare reimburse-ment claim
	
	
	
	
	
	
$ 480,547
	
$ 62,269
	
$ 65,262
	
$ 1,612,220


a
$83,000 = .10 x $830,000; $41,500 = .05 x $830,000; $16,600 = .02 x $830,000; $589,300 = .71 x $830,000

b
These allocations are computed by multiplying the proportions on the previous page times the amount to be allocated.
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Part 1

		9.20

		Information Given

				Klingons		Romulans		Total

		Plot of Land (acres)		4,000		4,000		8,000

		Volume of oil		600,000		200,000		800,000

		Purchase Price						$   8,500,000

		Price per acre of land						$   1,062.50

		Price per volume of oil						$   10.63

		a)  What Klingons would want

		Allocation based on price per volume.

				Klingons		Romulans		Total

		Purchase Price		$   6,375,000		$   2,125,000		$   8,500,000

		The argument here is the sale of oil and not the sale of land, so the allocation should be

		based on the amount of oil estimated on each plot of land.

		b)  What Romulan would want

		Allocation based on price per acreage of land.

				Klingons		Romulans		Total

		Purchase Price		$   4,250,000		$   4,250,000		$   8,500,000

		This allocation takes the argument that the estimates about the quantity of oil determined

		by the geologist are not dependable, and the two families should split it based on known

		acreage.

		c)  A compromise?

		Allocation based on price per acreage of land & price per volume of oil.

				Klingons		Romulans		Total

		Purchase Price to Allocate						$   8,500,000

		Based on land acreage		$   2,125,000		$   2,125,000		$   4,250,000		50% of total

		Based on oil volume		$   3,187,500		$   1,062,500		$   4,250,000		50% of total

		Total Allocations		$   5,312,500		$   3,187,500		$   8,500,000

		9.21

		a)  Wire service hours as the allocation base

		Station		Wire Service hours used this period		Allocation base as a percentage		Amount allocated

		TV		450		60%		$   60,000

		Radio		300		40%		$   40,000

		Total		750		100%		$   100,000

		b)  Hours of news broadcast as allocation base

		Station		Hours of news broadcasts		Allocation base as a percentage		Amount allocated

		TV		100		18%		$   17,857

		Radio		460		82%		$   82,143

		Total		560		100%		$   100,000

		c)

		If wire service hours are used as the allocation base for the station the television

		service is allocated a larger amount of costs.

		On the contrary if hours of news broadcasts are used the majority of costs are

		allocated to the Radio service.

		9.22

		a)

		Department		Meat		Dry Goods

		Sales Revenues		$   250,000		$   300,000

		Costs of goods Sold		$   85,000		$   90,000

		Gross Margin		$   165,000		$   210,000

		Other Expenses

		Salaries of other direct expenses		$   55,000		$   70,000

		Allocated admin. expenses		$   25,000		$   27,500

		Operating profit b/f occ. costs		$   85,000		$   112,500

		Allocation of occupancy costs based on area occupied		$   33,333		$   100,000

		Operating Profit		$   51,667		$   12,500

		b)

		Yes, occupancy costs are generated based on the use of space.  If the dry goods

		department is out of the way and the space is not used as much as some of the

		other department's space, than some other related allocation base should be used.

		A possible allocation base could be relative sales revenue per square foot.

		9.23

		Allocation Base		Amount to be allocated		Standard Report %		Executive Report %		Standard Report Allocated		Executive Report Allocated		Total

		Data purchased		$   1,600,000		33%		67%		$   533,333		$   1,066,667		$   1,600,000

		Research hours		$   1,600,000		44%		56%		$   711,111		$   888,889		$   1,600,000

		Interview hours		$   1,600,000		9%		91%		$   145,455		$   1,454,545		$   1,600,000

		Number of reports		$   1,600,000		84%		16%		$   1,347,368		$   252,632		$   1,600,000

		9.24

		How much does it cost to produce

		a)

		#1 Using Data purchased to allocate costs		Standard Report		Executive Report		Total

		Data purchased		$   20,000		$   40,000		$   60,000

		Research hours		$   480,000		$   600,000		$   1,080,000

		Interview hours		$   20,000		$   200,000		$   220,000

		Allocated costs		$   533,333		$   1,066,667		$   1,600,000

		Total		$   1,053,333		$   1,906,667		$   2,960,000

		Number of reports		8,000		1,500		9,500

		Cost per report		$   131.67		$   1,271.11		$   311.58

		#2 Using Research hours to allocate costs		Standard Report		Executive Report		Total

		Data purchased		$   20,000		$   40,000		$   60,000

		Research hours		$   480,000		$   600,000		$   1,080,000

		Interview hours		$   20,000		$   200,000		$   220,000

		Allocated costs		$   711,111		$   888,889		$   1,600,000

		Total		$   1,231,111		$   1,728,889		$   2,960,000

		Number of reports		8,000		1,500		9,500

		Cost per report		$   153.89		$   1,152.59		$   311.58

		#3 Using Interview hours to allocate costs		Standard Report		Executive Report		Total

		Data purchased		$   20,000		$   40,000		$   60,000

		Research hours		$   480,000		$   600,000		$   1,080,000

		Interview hours		$   20,000		$   200,000		$   220,000

		Allocated costs		$   145,455		$   1,454,545		$   1,600,000

		Total		$   665,455		$   2,294,545		$   2,960,000

		Number of reports		8,000		1,500		9,500

		Cost per report		$   83.18		$   1,529.70		$   311.58

		#4 Using Number of reports to allocate costs		Standard Report		Executive Report		Total

		Data purchased		$   20,000		$   40,000		$   60,000

		Research hours		$   480,000		$   600,000		$   1,080,000

		Interview hours		$   20,000		$   200,000		$   220,000

		Allocated costs		$   1,347,368		$   252,632		$   1,600,000

		Total		$   1,867,368		$   1,092,632		$   2,960,000

		Number of reports		8,000		1,500		9,500

		Cost per report		$   233.42		$   728.42		$   311.58

		b)

		Memo would highlight that the total costs of the reports are contingent on how support-service costs

		are allocated.  The reason for four different full-cost report totals is because of the different ways to allocate

		support-service costs.  An area where management has to make an esessment as to the relationship

		between an activity and it's ability to drive support service costs.

		Total costs for Quality Credit Company are the same, because the actual costs are not allocated to

		any other organization and are fully absorbed no matter which way you allocate support service costs.

		c)
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Part 2

		9.23		Alternative allocation bases

		Amount to allocate		$   1,600,000

		Allocation Base

		Data purchased		Amount		Percentage		Allocation

		Standard Report		$20,000		33.33%		$   533,333

		Executive Report		$40,000		66.67%		$   1,066,667

		Total		$60,000		100.00%		$   1,600,000

		Research hours

		Standard Report		12,000		44.44%		$   711,111

		Executive Report		15,000		55.56%		$   888,889

		Total		27,000		100.00%		$   1,600,000

		Interview hours

		Standard Report		500		9.09%		$   145,455

		Executive Report		5,000		90.91%		$   1,454,545

		Total		5,500		100.00%		$   1,600,000

		Number of reports

		Standard Report		8,000		84.21%		$   1,347,368

		Executive Report		1,500		15.79%		$   252,632

		Total		9,500		100.00%		$   1,600,000

		9.24		Alternative allocation bases

		Cost of labor		Standard reports		Executive reports

		Research hours		12,000		15,000

		Interview hours		500		5,000

		total hours		12,500		20,000

		Number of reports		8,000		1,500

		Hours per report		1.56		13.33

		Cost per hour		$40		$40

		Labor cost per report		$62.50		$533.33

		Cost allocation: Data purchased		$   533,333		$   1,066,667

		Service cost per report		66.67		711.11

		Labor cost per report		$62.50		$533.33

		total cost per report		$   129.17		$   1,244.44

		Cost allocation: Research hours		$   711,111		$   888,889

		Service cost per report		88.89		592.59

		Labor cost per report		$62.50		$533.33

		total cost per report		$   151.39		$   1,125.93

		Cost allocation: Interview hours		$   145,455		$   1,454,545

		Service cost per report		18.18		969.70

		Labor cost per report		$62.50		$533.33

		total cost per report		$   80.68		$   1,503.03

		Cost Allocation: Number of reports		$   1,347,368		$   252,632

		Service cost per report		168.42		168.42

		Labor cost per report		$62.50		$533.33

		total cost per report		$   230.92		$   701.75

		9.25

				S1		S2		P1		P2		Row total

		Proportion of S1 service used						0.10		0.10

		Allocation of S1 to:		$   (80,000)				$   40,000		$   40,000		$   - 0

		Proportion of S2 service used						0.50		0.30

		Allocation of S2 to:				$   (100,000)		$   62,500		$   37,500		$   - 0

		Total allocated service costs		$   (80,000)		$   (100,000)		$   102,500		$   77,500		$   - 0

		Direct departmental costs						$   160,000		$   140,000		$   300,000

		Total departmental costs						$   262,500		$   217,500		$   480,000

		9.26

				P1's servicecosts		P2's service costs		Job 10		Job 11		Row total

		Amount of P1 production used (DL hours)						80		10		90

		Proportion of P1 production used						0.89		0.11		1.00

		Allocation of P1's service cost to:		$   (102,500)				91,111		11,389		$   - 0

		Amount of P2 production used (Machine hours)						20		90		110

		Proportion of P2 production used						0.18		0.82		1.00

		Allocation of S2 to:				$   (77,500)		14,091		63,409		$   - 0

		Total allocated service costs to jobs		$   (102,500)		$   (77,500)		$   105,202		$   74,798		$   - 0

		alternatively

				P1		P2		Job total

		Service department cost in ……………………..		$   102,500		$   77,500

		Allocation base (labor hours, machine hours)		90		110

		Allocation rate (cost per hour)………………….		$1,138.889		$704.545

		Job 10: labor hours, machine hours…………..		80		20

		Allocated costs (rate x hours)………..		$91,111		$14,091		$105,202

		Job 11: labor hours, machine hours…………..		10		90

		Allocated costs (rate x hours)………..		$11,389		$63,409		$74,798

		9.27		direct

				Gen'l factory admin (GFA)		Maintenance		Cutting		Assembly		Row total

		Amount of area occupied (sq ft)		1000				1000		3000		4000

		Proportion of maintenance base						0.25		0.75		1.00

		Allocation of maintenance cost to:				$   (48,000)		12,000		36,000		$   - 0

		Amount of direct labor hours						100		400		$   500

		Proportion of GFA base						0.20		0.80		1.00

		Allocation of GFA to:		$   (20,000.00)				4,000		16,000		$   - 0

		Total allocated service costs to jobs		$   (20,000)		$   (48,000)		$   16,000		$   52,000		$   - 0

		9.28

		a) Starting with S1

				S1		S2		P1		P2		Row total

		Proportion of S1 service used				0.8		0.10		0.10

		Allocation of S1 to:		$   (80,000)		$   64,000		$   8,000		$   8,000		$   - 0

		Proportion of S2 service used						0.50		0.30

		S2 direct cost				100,000

		Allocation of S2 to:				$   (164,000)		$   102,500		$   61,500		$   - 0

		Total allocated service costs						$   110,500		$   69,500		$   180,000

		Direct departmental costs						$   160,000		$   140,000		$   300,000

		Total departmental costs						$   270,500		$   209,500		$   480,000

		b) Starting with S2

				S1		S2		P1		P2		Row total

		Proportion of S2 service used		0.2				0.50		0.30

		Allocation of S2 to:		$   20,000		$   (100,000)		$   50,000		$   30,000		$   - 0

		Proportion of S1 service used						0.10		0.10

		S1 direct cost		$   80,000

		Allocation of S2 to:		$   (100,000)				$   50,000		$   50,000		$   - 0

		Total allocated service costs						$   100,000		$   80,000		$   180,000

		Direct departmental costs						$   160,000		$   140,000		$   300,000

		Total departmental costs						$   260,000		$   220,000		$   480,000

		9.29		Step method

				Gen'l factory admin (GFA)		Maintenance		Cutting		Assembly		Row total

		Amount of area occupied (sq ft)		1000				1000		3000		5000

		Proportion of maintenance base		0.2				0.20		0.60		0.80

		Allocation of maintenance cost to:		$   9,600		$   (48,000)		$   9,600		$   28,800		$   - 0

		Amount of direct labor hours						100		400		$   500

		Proportion of GFA base						0.20		0.80		1.00

		Direct GFA cost		20,000

		Allocation of adjusted GFA to:		$   (29,600.00)				5,920		23,680		$   - 0

		Total allocated service costs to jobs						$   15,520		$   52,480		$   68,000

		The direct method of allocation versus the step method yields these two different total service costs

		for the departments.

				Cutting		Assembly

		Direct Method		$   16,000		$   52,000

		Step Method		$   15,520		$   52,480

		Difference		$   480		$   (480)

		In this example the differences between the methods are minor, though the differences can be quite

		significant and often give management the the option as to how to allocate the costs.

		9.30		reciprocal

		FROM:		S1		S2		P1		P2		Total

		Coefficients and Spending

		Relative use coefficients

		TO:              S1		-1.00		0.20		0.00		0.00

		S2		0.80		-1.00		0.00		0.00

		P1		0.10		0.50		1.00		0.00

		P2		0.10		0.30		0.00		1.00

		Spending for support services		$   80,000		$   100,000		$   - 0		$   - 0		$   180,000

		Inverse coefficient matrix

		TO:             S1		-1.190		-0.238		0		0

		S2		-0.952		-1.190		0		0

		P1		0.595		0.619		1		0

		P2		0.405		0.381		0		1

		Support-service cost allocations

		TO:            S1		$   (95,238)		$   (23,810)		$   - 0		$   - 0

		S2		$   (76,190)		$   (119,048)		$   - 0		$   - 0

		P1		$   47,619		$   61,905		$   - 0		$   - 0		$   109,524

		P2		$   32,381		$   38,095		$   - 0		$   - 0		$   70,476

												$   180,000

		Comparative allocations		Direct		Step/S1		Step/S2		Reciprocal

		P1		$   102,500		$   110,500		$   100,000		$   109,524

		P2		$   77,500		$   69,500		$   80,000		$   70,476

		9.31		reciprocal

		FROM:		S1		S2		P1		P2		P3		Total

		Coefficients and Spending

		Relative use coefficients

		TO:              S1		-1.00		0.10		0.00		0.00		0.00

		S2		0.40		-1.00		0.00		0.00		0.00

		P1		0.30		0.20		1.00		0.00		0.00

		P2		0.20		0.15		0.00		1.00		0.00

		P3		0.10		0.55		0.00		0.00		1.00

		Spending for support services		$   67,000		$   59,500		$   - 0		$   - 0		$   - 0		$   126,500

		Inverse coefficient matrix

		TO:             S1		-1.042		-0.104		0		0		0

		S2		-0.417		-1.042		0		0		0

		P1		0.396		0.240		1		0		0

		P2		0.271		0.177		0		1		0

		P3		0.333		0.583		0		0		1

		Support-service cost allocations

		TO:            S1		$   (69,792)		$   (6,198)		$   - 0		$   - 0		$   - 0

		S2		$   (27,917)		$   (61,979)		$   - 0		$   - 0		$   - 0

		P1		$   26,521		$   14,255		$   - 0		$   - 0		$   - 0		$   40,776

		P2		$   18,146		$   10,536		$   - 0		$   - 0		$   - 0		$   28,682

		P3		$   22,333		$   34,708		$   - 0		$   - 0		$   - 0		$   57,042

														$   126,500

		Total Costs		P1		P2		P3		Total

		Costs allocated from service departments		$   40,776		$   28,682		$   57,042		$   126,500

		Departmental costs		$   120,000		$   312,500		$   390,000		$   822,500

		Totals		$   160,776		$   341,182		$   447,042		$   949,000

		9.32		reicprocal, custom tailors

		FROM:		Admin		Maintenance		Cutting		Assembly		Total

		Coefficients and Spending

		Relative use coefficients

		TO:              Admin		-1.00		0.20		0.00		0.00

		Maintenance		0.17		-1.00		0.00		0.00

		Cutting		0.17		0.20		1.00		0.00

		Assembly		0.67		0.60		0.00		1.00

		Spending for support services		$   20,000		$   48,000		$   - 0		$   - 0		$   68,000

		Inverse coefficient matrix

		TO:             Admin		-1.034		-0.207		0		0

		Maintenance		-0.172		-1.034		0		0

		Cutting		0.207		0.241		1		0

		Assembly		0.793		0.759		0		1

		Support-service cost allocations

		TO:           Admin		$   (20,690)		$   (9,931)		$   - 0		$   - 0

		Maintenance		(3,448)		(49,655)		- 0		- 0

		Cutting		4,138		11,586		- 0		- 0		$   15,724

		Assembly		15,862		36,414		- 0		- 0		52,276

												$   68,000

		9.33

		a)

		Comparison of three costing methods

		Costs allocated		Cutting		Assembly		Total

		Direct Method		$   16,000		$   52,000		$   68,000

		Step Method		$   15,520		$   52,480		$   68,000

		Reciprocal Method		$   15,724		$   52,276		$   68,000

		9.35		Direct method, Dual Division Corp

		Assume the following bases:

		Computing services		Computer time

		Human resources		Payroll

		Custodial service		Area occupied

		Allocation of service costs		Computing Services		Human Resources		Custodial		Uno		Duo		Total

		Computer time used (hours)								200		140		340

		Proportion of computing base								0.59		0.41		1.00

		Allocation of computing cost		$   (254,000)						$   149,412		$   104,588		$   - 0

		Amount of payroll ($)								380,000		170,000		550,000

		Proportion of HR base								0.69		0.31		1.00

		Allocation of HR				$   (615,000)				$   424,909		$   190,091		$   - 0

		Amount of area occupied								15000		40000		55,000

		Proportion of custodial base								0.27		0.73		1.00

		Allocation of custodial						$   (104,000)		$   28,364		$   75,636		$   - 0

		Total allocated service costs to jobs		$   (254,000)		$   (615,000)		$   (104,000)		$   602,684		$   370,316		$   - 0

		9.36		Direct method

		Allocation of service costs		Building occupancy S1		Human Resources S2		Design & patterns S3		Shirtmaking P1		Printing P2		Sales P3		Total

		Area occupied				8100		3900		27,000		36,000		6000		69,000

		Proportion of computing base								0.39		0.52		0.09		1.00

		Allocation of computing cost		$   (45,000)						$   17,609		$   23,478		$   3,913		$   - 0

		Number of FTE employees		3				6		30		15		6		51

		Proportion of HR base								0.59		0.29		0.12		1.00

		Allocation of HR				$   (20,000)				$   11,765		$   5,882		2,352.94		$   - 0

		Number of designs		0		0				15		40		5		60

		Proportion of designs & patterns base								0.25		0.67		0.08		1.00

		Allocation of designs & patterns		0				$   (10,000)		$   2,500		$   6,667		833.33		$   - 0

		Total allocated service costs to jobs		$   (45,000)		$   (20,000)		$   (10,000)		$   31,873		$   36,027		$   7,099		$   - 0

		9.37		Step method

		Cost allocation bases in other service departments

				Building occupancy		Human resources		Designs & patterns		Total base		% of base in other service departments

		Building occupancy		- 0		8,100		3,900		81,000		14.8%

		Human resources		3		- 0		6		60		15.0%

		Design & patterns		- 0		- 0		- 0		60		0.0%

		By a very small margin, Human resources is the more general service department

		and Building occupancy is second.

		Allocation of service costs		Building occupancy S1		Human Resources S2		Design & patterns S3		Shirtmaking P1		Printing P2		Sales P3		Total

		Amount of HR base		3		- 0		6		30		15		6		60

		Proportion of HR base		0.05				0.10		0.50		0.25		0.10		1.00

		Allocation of HR cost		$   1,000		$   (20,000)		$   2,000		$   10,000		$   5,000		$   2,000		$   - 0

		Amount of Building occupancy base		0		0		3,900		27,000		36,000		6000		72,900

		Proportion of Building occupancy base		- 0		- 0		0.05		0.37		0.49		0.08		1.00

		Building occupancy direct cost		$   45,000

		Allocation of adjusted Building occupancy cost		$   (46,000)				$   2,461		$   17,037		$   22,716		$   3,786		$   - 0

		Amount of Design & patterns base		0		0		0		15		40		5		60

		Proportion of Designs & patterns base		- 0		- 0		- 0		0.25		0.67		0.08		1.00

		Design & patterns direct cost						$   10,000

		Allocation of adjusted Designs & patterns		- 0				$   (14,461)		$   3,615		$   9,641		$   1,205		$   (0)

		Total allocated service costs to jobs								$   30,652		$   37,357		$   6,991		$   75,000

		9.38

		a) Direct method

		Since all service department costs are allocated based on the number of employees, only one cost pool is

		necessary. Call it Service costs.

		Allocation of service costs		Service		Assembly		Bolting		Total

		Receiving cost		$   25,000

		Repair		35,000

		Tool		10,000

		Total service costs		$   70,000

		Number of employees				25		12		37

		Proportion of employees				0.68		0.32		1.00

		Allocation of service cost		$   (70,000)		$   47,297		$   22,703		$   - 0

		b) Step method

		Though the total amounts allocated to the production departments will be the same as the direct method

		(because the same allocation base is used for all service departments), less general service departments may care

		because of effects on their budgets.

		Allocation of service costs		Receiving		Repair		Tool		Assembly		Bolting		Total

		Repair base		2		- 0		1		25		12		40

		Proportion of Repair base		0.05				0.03		0.63		0.30		1.00

		Allocation of Repair cost		$   1,750		$   (35,000)		$   875		$   21,875		$   10,500		$   - 0

		Amount of Receiving base		0		0		1		25		12		38

		Proportion of Receiving base		- 0		- 0		0.03		0.66		0.32		1.00

		Receiving direct cost		$   25,000

		Allocation of adjusted Receiving cost		$   (26,750)				703.95		17,598.68		8,447.37		$   - 0

		Amount of Tool base		0		0		0		25		12		37

		Proportion of tool base		- 0		- 0		- 0		0.68		0.32		1.00

		Tool direct cost						$   10,000

		Allocation of adjusted Tool cost		- 0				$   (11,579)		$   7,824		$   3,755		$   - 0

		Total allocated service costs to jobs								$   47,297		$   22,703		$   70,000

		9.39

		Several choices: daily actual cost or daily normal cost

		Normal costs per chip				RAM-A		RAM-B

		Materials				$   0.2500		$   1.1200

		Conversion

		Labor		$   625,000

		Allocated overhead		1,200,000

		Division overhead		1,200,000

		total conversion cost		$   3,025,000

		Annual output (chips)		32,000,000

		Conversion cost per chip		$   0.0945		$   0.0945		$   0.0945

		Total cost per chip				$   0.3445		$   1.2145

		Daily actual costs per unit

		Conversion cost per day		$   8,288

		Alternative allocation bases				RAM-A		RAM-B		Total				RAM A-Normal		RAM B-Normal		RAM A-Units		RAM B-Units		RAM A-Materials		RAM B-Materials		RAM A-Labor		RAM B-Labor

		Chips produced, units				200,000		1,600		201,600		Material per chip		$   0.2500		$   1.1200		0.1250		1.1850		0.1250		1.1850		0.1250		1.1850

		Allocations based on chips produced, $				8,222		66		8,288		Conversion per chip		$   0.0945		$   0.0945		$   0.0411		$   0.0411		$   0.0385		$   0.3651		$   0.0259		$   1.9424

		Conversion per chip				$   0.0411		$   0.0411

		Materials per chip				0.1250		1.1850

		Total cost per chip				$   0.1661		$   1.2261

		Unit-level materials, $				25,000		1,896		26,896

		Allocations based on materials, $				7,703		584		8,288

		Conversion per chip				$   0.0385		$   0.3651

		Materials per chip				0.1250		1.1850

		Total cost per chip				$   0.1635		$   1.5501

		Labor used, $				2,000		1,200		3,200

		Allocations based on labor, $				5,180		3,108		8,288

		Conversion per chip				$   0.0259		$   1.9424

		Labor per chip				0.1250		1.1850

		Total cost per chip				$   0.1509		$   3.1274

		9.4

		S1 = Building Occupancy

		S2 = Human Resource

		S3 = Equipment Maintenance

		P1 = Repair

		P2 = Body Work

		a)

		Allocation of S1 to:		S1		S2		S3		P1		P2		Total

		S2 (15,000 / 250,000 * 360,000)				$   21,600

		S3 (10,000 / 250,000 * 360,000)						$   14,400

		P1 (180,000 / 250,000 * 360,000)								$   259,200

		P2 (45,000 / 250,000 * 360,000)										$   64,800

														$   360,000

		Allocation of adjusted S2 to:				$   521,600

		S3 (6/ 91 * 521,600)						$   34,391

		P1 (35 / 91 * 521,600)								$   200,615

		P2 (50 / 91 * 521,600)										$   286,593

														$   521,600

		Allocation of adjusted S3 to:						$   312,791

		P1 (624 / 948 * 312,791)								$   205,888

		P2 (324 / 948 * 312,791)										$   106,903

														$   312,791

		Total Allocated								$   665,703		$   458,297		$   1,124,000

		P1 Costs								$   1,350,000

		P2 Costs										$   965,000

		Total Costs								$   2,015,703		$   1,423,297		$   3,439,000

		b)

		Unit cost calculations		Total Costs		Units produced		Unit cost

		P1 -- Mechanical Repair (1)		$   665,703		1,000		$   666

		P2 -- Body Work (2)		$   458,297		1,000		$   458

		Total costs (3)		$   1,124,000		1,000		$   1,124

		With total service department costs, the standards were not reached.  Though, this analysis highlights to

		management that the body work department meets standards but the service costs flowing through

		the mechanical repair department are below standards and need improvement.

		9.42

		a)

		Total Support		$   100,000

		S1 Allocated to P1		$   40,000

		S2 Allocated to P2		$   22,500

		Remainder to allocate				$   37,500

		Total to allocate from S2 (22,500 / (0.30 / 0.80))				$   60,000

		Amount allocated to P1 from S1				$   37,500

		Amount left to be allocated from S1 to P2				$   - 0

		Amount allocated to P2 from S1 & S2				$   22,500

		b)

		TO		P1		P2

		FROM

		S1		$   40,000		$   - 0

		S2		$   37,500		$   22,500

				$   77,500		$   22,500		$   100,000

		c)

		S1 to P1		$   40,000		100%

		S1 to P2		$   - 0		0%

				$   40,000

		9.43

		S1 = Natural Gas

		S2 = Electricity

		S3 = Generation

		P1 = Fertilizer

		P2 = Additives

		a)

		Allocation of S1 to:		S1		S2		S3		P1		P2		Total

		S2 (0.4 * 70,000)				$   28,000

		P1 (0.10 * 70,000)								$   7,000

		P2 (0.50 * 70,000)										$   35,000

														$   70,000

		Allocation of adjusted S2 to:				$   138,000

		S3 (0.15 / 0.90 * 138,000)						$   23,000

		P1 (0.45 / 0.90 * 138,000)								$   69,000

		P2 (0.30 / 0.90 * 138,000)										$   46,000

														$   138,000

		Allocation of adjusted S3 to:						$   71,000

		P1 (0.40 / 0.75 * 71,000)								$   37,867

		P2 (0.35 / 0.75 * 71,000)										$   33,133

														$   71,000

		Total Allocated								$   113,867		$   114,133		$   228,000

		P1 Costs								$   600,000

		P2 Costs										$   440,000

		Total Costs								$   713,867		$   554,133		$   1,268,000

		The actual cost of electricity produced internally is $130,000, $30,000 less than what the public utility

		would charge.  So, the company should continue to produce electricity internally.

		b)

		Allocation of S1 to:		S1		S2		S3		P1		P2		Total

		S2 (0.0 * 70,000)				$   - 0

		P1 (0.10 * 70,000)								$   11,667

		P2 (0.50 * 70,000)										$   58,333

														$   70,000

		Allocation of adjusted S2 to:				$   110,000

		Cost of electricity				$   110,000

		Add:  Opportunity cost of selling natural gas				$   58,000

		Total Cost of electricity				$   168,000

		Public Utility cost				$   160,000

		Difference				$   8,000		Savings w/ utility company

		9.44

		a)

		FROM:		S1		S2		S3		P1		P2		Total

		Coefficients and Spending

		Relative use coefficients

		TO:              S1		-1.00		0.10		0.10		0.00		0.00

		S2		0.40		-1.00		0.15		0.00		0.00

		S3		0.00		0.15		-1.00		0.00		0.00

		P1		0.10		0.45		0.40		1.00		0.00

		P2		0.50		0.30		0.35		0.00		1.00

		Spending for support services		$   70,000		$   110,000		$   48,000		$   - 0		$   - 0		$   228,000

		Inverse coefficient matrix

		TO:             S1		-1.049		-0.123		-0.1234567901		0		0

		S2		-0.429		-1.074		-0.203972088		0		0

		S3		-0.064		-0.161		-1.0305958132		0		0

		P1		0.324		0.560		0.5163714439		1		0

		P2		0.676		0.440		0.4836285561		0		1

		Support-service cost allocations

		TO:            S1		$   (73,457)		$   (13,580)		$   (5,926)		$   - 0		$   - 0

		S2		$   (30,059)		$   (118,089)		$   (9,791)		$   - 0		$   - 0

		S3		$   (4,509)		$   (17,713)		$   (49,469)		$   - 0		$   - 0

		P1		$   22,676		$   61,583		$   24,786		$   - 0		$   - 0		$   109,045

		P2		$   47,324		$   48,417		$   23,214		$   - 0		$   - 0		$   118,955

														$   228,000

		b)

		Cost differences using two different costing methods

				P1		P2		Total

		Step Method		$   113,867		$   114,133		$   228,000

		Reciprocal Method		$   109,045		$   118,955		$   228,000

		Difference		$   4,822		$   (4,822)		$   (0)

		The shift of $4,822 from one department to the other is primarily attributable to a large percentage of

		natural gas being provided to the use of electricity generation.  Where that absorbed cost under the

		reciprocal method flows more to P2 than under the step method.

		9.45

		a) , b)

		Allocation of General Factory Admin. to:		Fabrication		Assembly		Total

		Fabrication (562.5 / 1,000 * 160,000)		$   90,000

		Assembly (437.5 / 1,000 * 160,000)				$   70,000

								$   160,000

		Allocation of Factory Maintenance to:

		Fabrication (88 / 160 * 203,200)		$   111,760

		Assembly (72 / 160 * 203,200)				$   91,440

								$   203,200

		Allocation of Factory Cafeteria to:

		Fabrication (280 / 480 * 240,000)		$   140,000

		Assembly (200 / 480 * 240,000)				$   100,000

								$   240,000

		Totals		$   341,760		$   261,440		$   603,200

		c) , d)

		Allocation of Factory Cafeteria to:		General Factory Admin		Factory Maintenance		Factory Cafeteria		Fabrication		Assembly		Total

		Factory Admin (1,750 / 163,750 * 240,000)		$   2,565

		Factory Maintenance (2,000 / 163,750 * 240,000)				$   2,931

		Fabrication (88,000 / 163,750 * 240,000)								$   128,977

		Assembly (72,000 / 163,750 * 240,000)										$   105,527

														$   240,000

		Allocation of adjusted Factory Maintenance to:				$   206,131

		Factory Admin (12 / 492 * 206,131)		$   5,028

		Fabrication (280 / 492 * 206,131)								$   117,310

		Assembly (200 / 492 * 206,131)										$   83,793

														$   206,131

		Allocation of adjusted General Factory Admin to:		$   167,592

		Fabrication (562.5 / 1,000 * 167,592)								$   94,271

		Assembly (437.5 / 1,000 * 167,592)										$   73,322

														$   167,592

		Total Allocated								$   340,558		$   262,642		$   603,200

		Fabrication Costs								$   6,730,000

		Assembly Costs										$   4,850,000

		Total Costs								$   7,070,558		$   5,112,642		$   12,183,200

		9.47

		a)

				Reservations		Scheduling		Maintenance		Accounting		Total

		Costs for Time Usage		$   1,137,097		$   773,226		$   2,865,484		$   2,274,194		$   7,050,000

		Costs for Storage		$   806,452		$   548,387		$   2,032,258		$   1,612,903		$   5,000,000

		Totals		$   1,943,548		$   1,321,613		$   4,897,742		$   3,887,097		$   12,050,000

		b)

				Reservations		Scheduling		Maintenance		Accounting		Total

		Costs for Time Usage		$   1,137,097		$   773,226		$   2,865,484		$   2,274,194		$   7,050,000

		Costs for Storage		$   3,000,000		$   1,200,000		$   420,000		$   380,000		$   5,000,000

		Totals		$   4,137,097		$   1,973,226		$   3,285,484		$   2,654,194		$   12,050,000

		c)

		Differences between one cost pool and two

				Reservations		Scheduling		Maintenance		Accounting		Total

		One cost pool costs		$   1,943,548		$   1,321,613		$   4,897,742		$   3,887,097		$   12,050,000

		Two cost pool costs		$   4,137,097		$   1,973,226		$   3,285,484		$   2,654,194		$   12,050,000

		Difference		$   (2,193,548)		$   (651,613)		$   1,612,258		$   1,232,903		$   - 0

		9.48

		9.49

		Federal highway cost allocation study

		Vehicles		VMT Total (millions)		Percent		Number of Vehicles		Percent		PCE		PCE wtd VMT

		Autos		1,818,461		67.50%		167,697,897		69.98%		1		1,818,461		43%

		Pickups/Vans		669,198		24.84%		63,259,330		26.40%		1		669,198		16%

		Buses		7,397		0.27%		754,509		0.31%		4		29,588		1%

		Single unit trucks		83,100		3.08%		5,970,431		2.49%		5.4		448,740		11%

		Combination Trucks		115,689		4.29%		1,971,435		0.82%		10.6		1,226,303		29%

		Total		2,693,845				239,653,602						4,192,290

		Highway costs		$27,102		million

		Vehicles		allocations on VMT		allocations on vehicles		percent difference

		Autos		$18,295		$18,965		-4%

		Pickups/Vans		$6,733		$7,154		-6%

		Buses		$74		$85		-15%

		Single unit trucks		$836		$675		19%

		Combination Trucks		$1,164		$223		81%

		Total		$27,102		$27,102

		Highway costs incl mass transit ($billions)				base

		new const		$   19.161		wtd VMT

		bridge const		$   3.757		VMT

		highway enhance		$   4.184		wtd VMT

		mass transit		$   5.787		VMT		5.787

		total		$   32.889				NB: change this to "0" to put new allocations on same basis as old allocations

		allocations based on separate cost pools

				new const		bridge const		highway enhance		mass transit		total		difference		% diff

		Autos		8,311		2,536		1,815		3,906		16,569		$1,726		9%

		Pickups/Vans		3,059		933		668		1,438		6,097		$635		9%

		Buses		135		10		30		16		191		($117)		-157%

		Single unit trucks		2,051		116		448		179		2,793		($1,957)		-234%

		Combination Trucks		5,605		161		1,224		249		7,239		($6,075)		-522%

		Total		19,161		3,757		4,184		5,787		32,889		($5,787)

		Minnesota instructional cost study

		Campus		College		FYE		Departmental cost per FYE		Allocated cost per FYE		Total Cost per FYE

		Twin Cities		Architecture		381		$6,914		$3,449		$10,363

				Biology		1,252		7,006		3,219		10,225

				Education		3,312		4,765		2,916		7,681

				Human Ecology		892		5,996		3,325		9,321

				Liberal Arts		12,480		4,883		2,621		7,504

				Natural Resources		293		4,748		2,689		7,437

				Agriculture		1,185		5,870		3,685		9,555

				Business		2,175		9,059		3,191		12,250

				Dentistry		627		12,129		8,330		20,459

				General College		699		8,303		3,562		11,865

				Public Affairs		193		12,501		3,980		16,481

				Engineering		6,627		7,702		3,392		11,094

				Law		801		9,365		2,567		11,932

				Medicine		4,063		15,554		4,422		19,976

				Nursing		368		10,198		4,665		14,863

				Pharmacy		377		15,328		5,040		20,368

				Public Health		632		8,441		4,127		12,568

				ROTC		22		12,314		3,300		15,614

				Veterinary		545		14,859		4,991		19,850

				Total Twin Cities		36,924		7,646		3,325		10,971

		Duluth		Achievement Ctr		39		3,918		2,610		6,528

				Human Services		1,107		4,198		2,804		7,002

				Liberal Arts		2,071		3,046		2,466		5,512

				Science & Engineering		1,970		4,780		2,284		7,064

				Medicine		212		22,944		6,964		29,908

				Business & Economics		668		5,268		2,920		8,188

				Fine Arts		611		4,498		2,673		7,171

				Total Duluth		6,678		4,740		2,836		7,576

		Morris		Academic Affairs		1,861		3,663		4,016		7,679

		Crookston		Academic Affairs		1,043		3,540		4,393		7,933
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