CHAPTER 3
COST BEHAVIOR

  DISCUSSION questions

1.
Knowledge of cost behavior allows a manager to assess changes in costs that result from changes in activity. This allows a manager to assess the effects of choices that change activity. For example, if excess capacity exists, bids that minimally cover variable costs may be totally appropriate. Knowing what costs are variable and what costs are fixed can help a manager make better bids.

2.
The longer the time period, the more likely that a cost will be variable. The short run is a period of time for which at least one cost is fixed. In the long run, all costs are variable.

3.
Resource spending is the cost of acquiring the capacity to perform an activity, whereas resource usage is the amount of activity actually used. It is possible to use less of the activity than what is supplied. Only the cost of the activity actually used should be assigned to products.

4.
Flexible resources are those acquired from outside sources and do not involve any long-term commitment for any given amount of resource. Thus, the cost of these resources increases as the demand for them increases, and they are variable costs (varying in proportion to the associated activity driver).

5.
Committed resources are acquired by the use of either explicit or implicit contracts to obtain a given quantity of resources, regardless of whether the quantity of resources available is fully used or not. For multiperiod commitments, the cost of these resources essentially corresponds to committed fixed expenses. Other resources acquired in advance are short term in nature, and they essentially correspond to discretionary fixed expenses.

6.
A variable cost increases in direct proportion to changes in activity usage. A one-unit increase in activity usage produces an increase in cost. A step-variable cost, however, increases only as activity usage 

changes in small blocks or chunks. An increase in cost requires an increase in several units of activity. When a step-variable cost changes over relatively narrow ranges of activity, it may be more convenient to treat it as a variable cost.

7.
Mixed costs are usually reported in total in the accounting records. The amount of the cost that is fixed and the amount that is variable are unknown and must be estimated.

8.
A scattergraph allows a visual portrayal of the relationship between cost and activity. It reveals to the investigator whether a relationship may exist and, if so, whether a linear function can be used to approximate the relationship.

9.
Since the scatterplot method is not restricted to the high and low points, it is possible to select two points that better represent the relationship between activity and costs, producing a better estimate of fixed and variable costs. The main advantage of the high-low method is the fact that it removes subjectivity from the choice process. The same line will be produced by two different persons.

10.
Assuming that a scattergraph reveals that a linear cost function is suitable, then the method of least squares selects a line that best fits the data points. The method also provides a measure of goodness of fit so that the strength of the relationship between cost and activity can be assessed.

11.
The best-fitting line is the one that is “closest” to the data points. This is usually measured by the line that has the smallest sum of squared deviations. No, the best-fitting line may not explain much of the total cost variability. There must be a strong relationship as well.

12.
If the variation in cost is not well explained by activity usage (coefficient of determination is low) as measured by a single driver, then other explanatory variables may be needed in order to build a good cost formula.

13.
The learning curve describes a situation in which the labor hours worked per unit decrease as the volume produced increases. The rate of learning is determined empirically. In other words, managers use their knowledge of previous similar situations to estimate a likely rate of learning.

14.
You would prefer a learning rate of 80 percent because that would lead to a faster decrease in the cumulative average time it takes to perform the service. (To see this, rework Cornerstone 3-8 with an 85 percent learning rate. Note that the cumulative-average time for two systems would be 850 hours rather than 800 hours.)

15.
If the mixed costs are immaterial, then the method of decomposition is unimportant. Furthermore, sometimes managerial judgment may be more useful for assigning costs than the use of formal statistical methodology.

CORNERSTONE EXERCISES

Cornerstone Exercise 3.1

1.
Total labor cost
= Fixed labor cost + (Variable rate × Classes taught)




= $600 + $20(Classes taught)

2.
Total variable labor cost
= Variable rate × Classes taught




= $20 × 100




= $2,000

3.
Total labor cost = $600 + ($20 × Classes taught) = $600 + $2,000 = $2,600
4.
Unit labor cost
= Total labor cost/Classes taught




= $2,600/100 




= $26
5.
New total classes = 100 + (0.50 × 100) = 150

Total labor cost = $600 + ($20 × 150) = $3,600

Unit labor cost = $3,600/150 = $24.00

The unit labor cost went down because the fixed cost, which stays the same, is spread over a greater number of classes taught.

Cornerstone Exercise 3.2

1.
Activity rate
= Total cost of purchasing agents/Number of purchase orders




= (5 × $28,000)/(5 × 4,000)




= $7.00/purchase order

2.
a.
Total activity availability = 5 × 4,000 = 20,000 purchase orders


b.
Unused capacity = 20,000 – 17,800 = 2,200 purchase orders

3.
a.
Total activity availability = $7(5 × 4,000) = $140,000


b.
Unused capacity = $7(20,000 – 17,800) = $15,400
4.
Total activity availability
= Activity capacity used + Unused capacity

 


20,000
= 17,800 + 2,200




or




$140,000
= $124,600 + $15,400
5.
Four purchasing agents working full time and another working half time could process 18,000 purchase orders (4.5 × 4,000). Since 17,800 purchase orders are processed, the unused capacity would be 200 purchase orders (18,000 – 17,800).

Cornerstone Exercise 3.3

1.
Average workers’ salaries = $43,200/6 = $7,200


Average temp agency payment = $6,240/6 = $1,040 


Average warehouse rental = $1,700/6 = $283 (rounded)


Average electricity = $3,410/6 = $568 (rounded)


Average depreciation = $13,200/6 = $2,200


Average machine hours = 29,600/6 = 4,933 (rounded)


Average number of orders = 1,720/6 = 287 (rounded)


Average number of parts = 2,800/6 = 467 (rounded)

2.
Average fixed monthly cost = $7,200 + $2,200 = $9,400


Variable rate for temp agency = $1,040/287 = $3.62 (rounded) per order


Variable rate for warehouse rental = $283/467 = $0.61 (rounded) per part


Variable rate for electricity = $568/4,933 = $0.12 (rounded) per mach. hr.


Monthly cost = $9,400 + $3.62(orders) + $0.61(parts) + $0.12(machine hours)

3.
July cost
= $9,400 + $3.62(420 orders) + $0.61(250 parts) + $0.12(5,900 mhrs.)




= $9,400 + $1,520 + $153 + $708




= $11,781 (rounded)

4.
New machine depreciation = ($24,000 – 0)/10 years = $2,400


New machine depreciation per month = $2,400/12 = $200

Only the fixed cost will be affected since depreciation is part of fixed cost. 


New fixed cost per month = $9,400 + $200 = $9,600

New July cost = $9,600 + $1,520 + $153 + $708 = $11,981 (rounded)

Cornerstone Exercise 3.4

1.
Month with high number of purchase orders = August

Month with low number of purchase orders = February
2.
Variable rate
= (High cost – Low cost)/(High purchase orders – Low 





purchase orders)




= ($20,940 – $18,065)/(560 – 330) = $2,875/230




= $12.50 per PO

3.
Fixed cost = Total cost – (Variable rate × Purchase orders)


Let’s choose the high point with cost of $20,940 and 560 purchase orders.


Fixed cost
= $20,940 – ($12.50 × 560) 




= $13,940

(Hint: Check your work by computing fixed cost using the low point.)

4.
If the variable rate is $12.50 per purchase order and fixed cost is $13,940 per month, then the formula for monthly purchasing cost is:


Total purchasing cost = $13,940 + ($12.50 × Purchase orders)

5.
Purchasing cost = $13,940 + $12.50(430) = $19,315
6.
Purchasing cost for the year
= 12($13,940) + $12.50(5,340) 




= $167,280 + $66,750 = $234,030

The fixed cost for the year is 12 times the fixed cost for the month. Thus, instead of $13,940, the yearly fixed cost is $167,280.
Cornerstone Exercise 3.5

1.
Rounding the intercept to the nearest dollar, and the variable rate to the nearest cent, the formula for monthly purchasing cost is:


Total purchasing cost = $15,021 + ($9.74 × Purchase orders) 

2.
Purchasing cost = $15,021 + $9.74(430) = $19,209 (rounded)

3.
Purchasing cost for the year
= 12($15,021) + $9.74(5,340)




= $180,252 + $52,012 = $232,264 (rounded)


The fixed cost for the year is 12 times the fixed cost for the month. Thus, instead of $15,021, the yearly fixed cost is $180,252 (rounded).

Cornerstone Exercise 3.6

1.
Degrees of freedom
= Number of observations – Number of variables 




= 12 – 2 = 10


The t-value from Exhibit 3-14 for 95 percent and 10 degrees of freedom is 2.228.

2.
Predicted purchasing cost
= $15,021 + ($9.74 × Purchase orders)




= $15,021 + $9.74(430)




= $19,209

Confidence interval
= Predicted cost ± (t-value × Standard error)




= $19,209 ± (2.228 × $513.68)




= $19,209 ± $1,144 (rounded)

$18,065 ≤ Predicted value ≤ $20,353
3.
For a lower confidence level, the confidence interval will be smaller (narrower) since only a 90 percent degree of confidence is required. For a 90 percent confidence level with 10 degrees of freedom, the t-value is 1.812.


Confidence interval
= Predicted cost ± (t-value × Standard error)




= $19,209 ± (1.812 × $513.68)




= $19,209 ± $931

$18,278 ≤ Predicted value ≤ $20,140
Cornerstone Exercise 3.7

1.
Rounding the regression estimates to the nearest cent, the formula for monthly purchasing cost is:


Total purchasing cost = $14,460 + ($8.92 × Purchase orders) + ($20.39 × Nonstandard orders)

2.
Purchasing cost = $14,460 + $8.92(430) + $20.39(45) = $19,213 (rounded)

3.
Purchasing cost for the year
= 12($14,460) + $8.92(5,340) + $20.39(580)




= $173,520 + $47,632.80 + $11,826.20 




= $232,979

The fixed cost for the year is 12 times the fixed cost for the month. Thus, instead of $14,460, the yearly fixed cost is $173,520.

Cornerstone Exercise 3.8

1.

Cumulative
Cumulative
Cumulative



Number
Average Time
Total Time:



of Units
per Unit in Hours
Labor Hours




(column 1)


(column 2)

(3) = (1) × (2)



1
500
500



2
400 (0.80 × 500)
800


4
320 (0.80 × 400)
1,280


8
256 (0.80 × 320)
2,048


16
204.8 (0.80 × 256)
3,276.80


32
163.84 (0.80 × 204.80)
5,242.88

Notice that every time the number of engines produced doubles, the cumulative average time per unit (in column 2) is just 80 percent of the previous amount.

2.
Cost for installing one engine = 500 hours × $30 = $15,000


Cost for installing four engines = 1,280 hours × $30 = $38,400

Cost for installing sixteen engines = 3,276.80 hours × $30 = $98,304

Average cost per system for one engine = $15,000/1 = $15,000


Average cost per system for four engines = $38,400/4 = $9,600

Average cost per system for sixteen engines = $98,304/16 = $6,144
3.
Budgeted labor cost for experienced team
= (5,242.88 – 3,276.80) × $30 




= $58,982 (rounded)

Budgeted labor cost for new team = 3,276.80 × $30 = $98,304
EXERCISES
Exercise 3.9


Activity

Cost Behavior

Driver

a.
Vaccinating patients
Variable
Number of flu shots

b.
Moving materials
Mixed
Number of moves

c.
Filing claims
Variable
Number of claims

d.
Purchasing goods
Mixed
Number of orders

e.
Selling products
Variable
Number of circulars

f.
Maintaining equipment
Mixed
Maintenance hours

g.
Sewing
Variable
Machine hours

h.
Assembling
Variable
Units produced

i.
Selling goods
Fixed
Units sold

j.
Selling goods
Variable
Units sold

k.
Delivering orders
Variable
Mileage

l.
Storing goods
Fixed
Square feet

m.
Moving materials
Fixed
Number of moves

n.
X-raying patients
Variable
Number of X-rays

o.
Transporting clients
Mixed
Miles driven

Exercise 3.10

1.
Driver for overhead activity: Number of smokers

2.
Total overhead cost = $543,000 + $1.34(20,000) = $569,800
3.
Total fixed overhead cost = $543,000

4.
Total variable overhead cost = $1.34(20,000) = $26,800

5.
Unit cost = $569,800/20,000 = $28.49 per unit

6.
Unit fixed cost = $543,000/20,000 = $27.15 per unit

7.
Unit variable cost = $1.34 per unit

8.
a. and b.
19,500 Units
21,600 Units

Unit costa
$29.19*
$26.48

Unit fixed costb
27.85*
25.14

Unit variable costc
1.34*
1.34

a[$543,000 + $1.34(19,500)]/19,500; [$543,000 + $1.34(21,600)]/21,600

b$543,000/19,500; $543,000/21,600


c($29.19 – $27.85); ($26.48 – $25.14)


*Rounded.

Exercise 3.10
(Concluded)


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

Exercise 3.11

1.
a.
Graph of equipment depreciation:
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b.
Graph of supervisors’ wages:
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Exercise 3.11
(Concluded)

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


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


Direct materials and power: Variable

Exercise 3.12

	
Activity
	
Cost Driver
	Flexible (F) or 
Committed (C)
	Variable 
or Fixed

	
Maintenance
	
Maintenance hours
	
Equipment:
C


Labor:
C


Parts:
F
	
Fixed


Fixed


Variable

	
Inspection
	
Number of batches
	
Equipment:
C


Inspectors:
C


Units:
F
	
Fixed


Fixed


Variable

	
Packing
	
Number of boxes
	
Materials:
F


Labor:
C


Belt:

C
	
Variable


Fixed


Fixed

	
Payable


processing
	
Number of bills
	
Clerks:
C


Materials:
F


Equipment:
C


Facility:
C
	
Fixed


Variable


Fixed


Fixed

	
Assembly
	
Units produced
	
Belt:

C


Supervisors:
C


Direct labor:
F


Materials:
F
	
Fixed


Fixed


Variable


Variable


Note: Resources acquired as needed are classified as short-term resources. The time horizon for as-needed resources, however, is much shorter than short term in advance resources (hours or days compared to months or a year).

Exercise 3.13

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


Flexible resources: Chemicals and supplies

2.
Depreciation on lab facility = $160,000/10 = $16,000


Depreciation on equipment = $250,000/5 = $50,000

Total salaries for technicians = 6 × $30,000 = $180,000


Total water testing rate
= ($16,000 + $50,000 + $180,000 + $50,000)/100,000




= $2.96 per test


Variable activity rate = $50,000/100,000 = $0.50 per test


Fixed activity rate
= ($16,000 + $50,000 + $180,000)/100,000 




= $246,000/100,000




= $2.46 per test

3.

Activity availability
= Activity usage + Unused activity


Test capacity available
= Test capacity used + Unused test capacity




100,000 tests
= 86,000 tests + 14,000 tests

4.

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



Cost of activity supplied
= Cost of 86,000 tests + Cost of 14,000 tests


[$246,000 + ($0.50 × 86,000)]

= ($2.96 × 86,000) + ($2.46 × 14,000)



$289,000
= $254,560 + $34,440

Note: The analysis is restricted to resources acquired in advance of usage. Only this type of resource will ever have any unused capacity. (In this case, the capacity to perform 100,000 tests was acquired—facilities, people, and equipment—but only 86,000 tests were actually processed.)

Exercise 3.14

1.
a.
Graph of direct labor cost:
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b.
Graph of cost of supervision:
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Exercise 3.14
(Concluded)

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


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

3.
Currently, direct labor cost is $125,000 (in the 2,001 to 2,500 range). If production increases by 400 units next year, the company will need to hire one additional direct laborer (the production range will be between 2,501 and 3,000), increasing direct labor cost by $25,000. This increase in activity will require the hiring of one new machinist. Supervision costs will remain the same as the increase in units does not require a new supervisor.

Exercise 3.15

1.



Supplies &
Equipment

Tanning
Number




Wages
Maintenance
Depreciation
Electricity
Minutes
of Visits

January
$1,750
$1,450
$150
$
300
4,100
410


February
1,670
1,900
150
410
3,890
380


March

1,800

4,120

150

680

6,710

560


Total
$5,220
$7,470
$450
$1,390
14,700
1,350




(
3
(
3
(
3
(
3
(
3
(
3

Average
$1,740
$2,490
$150
$
463

4,900

450
2.
Variable rate for supplies & maintenance = $2,490/450 = $5.53 per visit


Variable rate for electricity = $463/4,900 = $0.09 per minute


Fixed cost per month = $1,740 + $150 = $1,890


Cost = $1,890 + $5.53(visit) + $0.09(minute)

3.
April cost = $1,890 + $5.53(360) + $0.09(3,700) = $4,214 (rounded)

4.
Monthly depreciation on new tanning bed = [($6,960 – 0)/4]/12 = $145


New fixed cost = $1,890 + $145 = $2,035


New April cost = $2,035 + $5.53(360) + $0.09(3,700) = $4,359 (rounded)

Exercise 3.16

1.
Variable rate for food and wages = $175,000/$560,000 = 0.3125 or 31.25%


Variable rate for delivery costs = $18,000/8,000 = $2.25 per mile


Variable rate for other costs = $9,520/14 = $680 per product

2.
Total cost = $255,000 + 0.3125(sales) + $2.25(miles) + $680(product)

3.
The new menu offering will add $680 to monthly costs.

Exercise 3.17

1.
Scattergraph:
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Yes, there appears to be a linear relationship.

Exercise 3.17
(Concluded)

2.
Low:
2,600, $135,060


High:
4,100, $195,510


V
= (Y2 – Y1)/(X2 – X1)



= ($195,510 – $135,060)/(4,100 – 2,600)



= $60,450/1,500



= $40.30 per test


F
= $195,510 – $40.30(4,100)



= $30,280


Y
= $30,280 + $40.30X
3.
Y
= $30,280 + $40.30(3,500)



= $30,280 + $141,050



= $171,330

Exercise 3.18

1.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.87621504
	
	
	

	R Square
	0.7677528
	
	
	

	Adjusted R Square
	0.73457463
	
	
	

	Standard Error
	11236.2148
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	2921521154
	2.92E+09
	23.1403

	Residual
	7
	883767668
	1.26E+08
	

	Total
	8
	3805288822
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	36588.8206
	28052.2996
	1.304307
	0.233375

	X Variable 1
	39.4759139
	8.20630605
	4.810436
	0.001943



Y = $36,588.82 + $39.48X
Exercise 3.18
(Concluded)

2.
Y
= $36,588.82 + $39.48(3,500)


= $36,588.82 + $138,180


= $174,769
3.
R2 is about 0.73, meaning that about 73 percent of the variability in the radiology services cost is explained by the number of tests. The t statistic for X is 4.81 and is significant, meaning that the number of tests is a good independent variable for radiology services. However, the t statistic for the intercept term is only 1.30, and is not significant. This, along with an R2 of only 73 percent, may mean that one or more other independent variables are missing.

Exercise 3.19

1.
Forklift depreciation:



V
= (Y2 – Y1)/(X2 – X1)




= ($1,800 – $1,800)/(20,000 – 6,500) = $0



F
= Y2 – VX2



= $1,800 – $0(6,500) = $1,800



Y
= $1,800


Indirect labor:



V
= (Y2 – Y1)/(X2 – X1)




= ($135,000 – $74,250)/(20,000 – 6,500) = $4.50



F
= Y2 – VX2



= $74,250 – $4.50(6,500) = $45,000



Y
= $45,000 + $4.50X

Fuel and oil for forklift:



V
= (Y2 – Y1)/(X2 – X1)




= ($15,200 – $4,940)/(20,000 – 6,500) = $0.76



F
= Y2 – VX2



= $15,200 – $0.76(20,000) = $0



Y
= $0.76X
Exercise 3.19
(Concluded)

2.
Forklift depreciation:
Y
= $1,800


Indirect labor:


Y
= $45,000 + $4.50(9,000)






= $85,500


Fuel and oil for forklift:
Y
= $0.76(9,000)






= $6,840

3.  Materials handling cost:


= Forklift depreciation + Indirect labor + Fuel and oil for forklift



= $1,800 + $45,000 + $4.50X + $0.76X


= $46,800 + $5.26X

For 9,000 purchase orders:


Y
= $46,800 + $5.26X


= $46,800 + $5.26(9,000)



= $94,140


Cost formulas can be combined if the activities they share have a common cost driver.

Exercise 3.20

1.
Y
= $17,350 + $12X
2.
Y
= $17,350 + $12(340)



= $17,350 + $4,080


= $21,430

From Exhibit 3-14, the t-value for a 95 percent confidence level and degrees of freedom of 78, is 1.96. Thus, the confidence interval is computed as follows:



Yf
±
tpSe


$21,430
±
1.96($220)



$20,999 
Yf
 $21,861
3.
To obtain the percentage explained, the correlation coefficient needs to be squared: 0.92 × 0.92 = 0.8464 or 84.64 percent. The standard error will produce an estimate within about $431 of the actual value with 95 percent confidence. The relationship is not bad, but might be improved by finding other explanatory variables. The unexplained variability (15 percent) may produce less accurate predictions.

Exercise 3.21

1.
Y
= $1,980 + $2.56X1 + $67.40X2 + $2.20X3

where
Y
= Total overhead cost




X1
= Number of direct labor hours




X2
= Number of wedding cakes




X3
= Number of gift baskets

2.
Y
= $1,980 + $2.56(550) + $67.40(35) + $2.20(20)



= $5,791

3.
The t-value for a 95 percent confidence interval and 20 (24 observations – 4 variables) degrees of freedom is 2.086 (see Exhibit 3-14).



Yf
±
tpSe


$5,791
±
2.086($65)



$5,791
±
$136 (rounded to the nearest dollar)



$5,655 
Yf
 $5,927

4.
In this equation, the independent variables explain 92 percent of the variability in overhead costs. Overall, the equation is good. R2 is high; the t-values for all independent variables are quite high; and the confidence interval is relatively small giving Della a high degree of confidence that her actual overhead will fall into the range computed.


Della can compare the additional cost of a gift basket ($2.20) to the price charged of $2.50. The cost is close to the price charged and does not seem excessive. If Della feels that the gift basket premium is high compared to what her competitors charge, she might look into less expensive sources of baskets, cellophane, and bows.

Exercise 3.22

1.
Y
= $286,700 + $790X1 – $45.50X2

where
Y
= Total monthly cost of audit professional time




X1
= Number of not-for-profit audits




X2
= Number of hours of audit training

2.
Y
= $286,700 + $790(9) – $45.50(130)



= $287,895
Exercise 3.22
(Concluded)

3.
The t-value for a 99 percent confidence interval and degrees of freedom of 19 is 2.861 (see Exhibit 3-14).




Yf
±
tpSe


$287,895
±
2.861($12,030)



$287,895
±
$34,418 (rounded)



$253,477 
Yf
 $322,313
4.
The number of not-for-profit audits is positively correlated with audit professional costs. Hours of audit training are negatively correlated with audit professional costs.

5.
In this equation, the independent variables explain 79 percent of the variability in audit costs. Overall, the equation is not bad. The confidence interval is relatively wide; however, the t-values are high, indicating that the independent variables chosen are predictors of audit costs. In addition, the signs on the independent variables are correct given Luisa’s experience with them.  As long as the main reason for running the regression is to get some justification for audit training, the results are good. If Luisa wants to predict audit costs, however, she might try to find additional independent variables that would help explain more of the cost.

Exercise 3.23

1.

Cumulative
Cumulative
Cumulative



Number
Average Time
Total Time:



of Units
per Unit in Hours
Labor Hours




(column 1)

(column 2)

(3) = (1) × (2)



1
600
600



2
540 (0.90 × 600)
1,080



4
486 (0.90 × 540)
1,944



8
437.4 (0.90 × 486)
3,499.2



16
393.66 (0.90 × 437.4)
6,298.56

2.
Cost for making one unit = 600 hours × $25 = $15,000


Cost for making four units = 1,944 hours × $25 = $48,600


Cost for making sixteen units = 6,298.56 hours × $25 = $157,464


Average cost per unit for one unit = $15,000/1 = $15,000


Average cost per unit for four units = $48,600/4 = $12,150


Average cost per unit for sixteen units = $157,464/16 = $9,841.50

Exercise 3.23
(Concluded)

3.

Cumulative
Cumulative
Cumulative
Time



Number
Average Time
Total Time:
for Last



of Units
per Unit in Hours
Labor Hours
Unit




(column 1)

(column 2)


(1) × (2)

(3) – (2)


1
600
600
600.00



2
540
1,080
480.00



3
507.72
1,523.17
443.17



4
486
1,944
420.83


5
469.79
2,348.96
404.96


6
456.95
2,741.71
392.75



7
446.37
3,124.58
382.87


8
437.4
3,499.2
374.62
Exercise 3.24

1.

Cumulative
Cumulative
Cumulative



Number
Average Time
Total Time:



of Units
per Unit in Hours
Labor Hours



(column 1)

(column 2)

(3) = (1) × (2)


1
1,000
1,000



2
750 (0.75 × 1,000)
1,500



4
562.5 (0. 75 × 750)
2,250



8
421.88 (0.75 × 562.5)
3,375



16
316.41 (0.75 × 421.88)
5,063
2.
Total labor cost for eight sets = 3,375 hours × $40 = $135,000


Total labor cost for sixteen sets = 5,063 hours × $40 = $202,520

3.

Cumulative
Cumulative
Cumulative
Time



Number
Average Time
Total Time:
for Last



of Units
per Unit in Hours
Labor Hours
Unit




(column 1)

(column 2)


(1) × (2)


(3) – (2)


1
1,000
1,000
1,000.00



2
750
1,500
500.00



3
633.84
1,902
402


4
562.5
2,250
348



5
512.74
2,564
314


6
475.38
2,852
288



7
445.92
3,121
269



8
421.88
3,375
254

Cost of eighth set = 254 hours × $40 = $10,160
Exercise 3.25


1.
f,
kilowatt-hours


2.
a,
sales revenues


3.
k,
number of parts


4.
b,
number of pairs


5.
g,
number of credit hours


6.
c,
number of credit hours


7.
e,
number of nails


8.
d,
number of orders


9.
h,
number of gowns


 10.
i,
number of customers


 11.
l,
age of equipment

  CPA-Type Exercises

Exercise 3.26

d.
Total contribution margin = Operating income + Fixed cost


= $28,800 + $38,400 = $67,200


Number of units = Total contribution margin/unit contribution margin


= $67,200/($18 − $12) = 11,200

Exercise 3.27

d.  

Exercise 3.28

b.
Total cost = 90(number of units) + 45


= 90(100) + 45 = $9,000 + 45 = $9,045

Exercise 3.29

a. 

Exercise 3.30

b.
Total variable cost for Truck 415 = $0.13 × 125,000 miles = $16,250

Cost per delivered pound = $16,250/(28,000 × 250) = $0.00232

  PROBLEMS

Problem 3.31
1.
Flexible resources: Direct materials, direct labor, machine operating costs


Committed resources—Long-term:
Machining


Committed resources—Short-term:
Purchasing, inspection, and materials 




handling


Both short- and long-term committed resources are usually treated as fixed activity costs—discretionary fixed for short-term resources and committed fixed for long-term resources.

2.
Total annual resource spending:



Activity

Fixed Costa
Variable Costb
Total Cost


Material usage
—
$
75,000
$
75,000


Labor usage
—
25,000
25,000


Machining
$
30,000
25,000
55,000


Purchasing
100,000
—
100,000


Inspection
150,000
—
150,000


Materials handling

150,000

—

150,000


Total
$ 430,000
$ 125,000
$555,000

aMachining: lease payment of $30,000



Purchasing: 23,000 – 5,000 + 2,000 = 20,000, the required supply (demand). Since the resource is purchased in units of 5,000, the necessary supply can be reduced from 25,000 to 20,000. The cost of each block of resources is $25,000. Thus, resource spending is (20,000/5,000) × $25,000 = $100,000.



Inspection: 9,000 + 750 = 9,750 as the demand. Since the resource is purchased in blocks of 2,000, the supply must equal 10,000. Thus, resource spending is (10,000/2,000) × $30,000 = $150,000.



Materials handling: Demand = 4,300 + 500 – 200 = 4,600. Since the resource is purchased in blocks of 500, the required supply is 5,000. Thus, resource spending is (5,000/500) × $15,000 = $150,000.


bMaterial usage: $0.75 × 100,000 = $75,000



Labor usage: $0.25 × 100,000 = $25,000



Machining: $0.50 × 50,000 = $25,000

Problem 3.31
(Concluded)


Effect on resource spending of decision to produce rollers:


Materials

$
(75,000)


Labor

(25,000)


Machining

(55,000)


Purchasing

25,000a
(effect is a savings)


Inspection

0b
(no effect)


Materials handling

(15,000)c

Outside purchase


190,000d
(effect is a savings)



Total decrease

$
45,000


aSupply drops from 25,000 to 20,000 orders, saving $25,000.


bActivity stays at 10,000 hours, no change in spending is needed.


cActivity increases by 500 moves, spending increases by $15,000.


dResource spending for outside purchases vanishes, saving $190,000 ($1.90 × 100,000).

3.
Materials and labor are flexible resources and have no unused capacity (Cost of activity supplied = Cost of activity usage). Only fixed activity costs qualify for an unused capacity component (representing committed resources). These costs are analyzed as follows:




Cost of
Cost of
Cost of



Activity

Activity Supplied
Activity Used
Unused Activity*


Machining
$
30,000
$
25,000
$
5,000


Purchasing
100,000
100,000
0


Inspection
150,000
146,250
3,750


Materials handling
150,000
138,000
12,000


*Multiply the fixed activity rate by unused capacity:



Machining: ($30,000/60,000) × 10,000



Purchasing: ($100,000/20,000) × 0



Inspection: ($150,000/10,000) × 250



Materials handling: ($150,000/5,000) × 400


Note: The cost of activity usage is computed by multiplying the fixed activity rate by the amount used or by subtracting the unused activity cost from the cost of activity supplied.

Problem 3.32
1.
Salaries, nurses—fixed
Depreciation—fixed


Aides—fixed
Laundry—variable


Pharmacy—mixed
Administration—fixed


Laboratory—mixed
Lease (equipment)—fixed

2.
Pharmacy:



V
= (Y2 – Y1)/(X2 – X1)




= ($251,300 – $235,700)/(4,500 – 4,200)




= $52



F
= Y2 – VX2



= $251,300 – ($52)(4,500)




= $17,300

Laboratory:


V
= (Y2 – Y1)/(X2 – X1)




= ($127,200 – $120,300)/(4,500 – 4,200)




= $23



F
= Y2 – VX2



= $127,200 – ($23)(4,500)




= $23,700

3.




Unit





Fixed

Variable Cost

Salaries, nurses

$
55,000


Aides

32,000


Pharmacy

17,300
$52.00


Laboratory

23,700
23.00


Depreciation

25,000


Laundry


4.80


Administration

27,000


Lease (equipment)


36,000




Total cost

$216,000
$79.80

Thus, Y = $216,000 + $79.80X

For 4,300 days, Y = $216,000 + $79.80(4,300) = $559,140


The charge per patient day is computed as follows:


Charge
= $216,000/4,300 + $79.80




= $50.23 (fixed) + $79.80 (variable)




= $130.03

Problem 3.32
(Concluded)

4.
For 4,800 patient days:


Charge/day
= $216,000/4,800 + $79.80




= $45.00 + $79.80




= $124.80


The charge drops because fixed costs are spread over more days.


Note: The concept of relevant range has less meaning in this problem because the center has been in existence for only two months. So, the fact that next month’s budgeted patient days is not between the number of patient days for the first two months cannot be helped. In a case like this, the manager will want to use the numerical results with caution, knowing that they are based on only two observations.

Problem 3.33
1.
Scattergraph:

[image: image7.wmf]
Problem 3.33
(Continued)

2.
If points 1 and 8 are chosen:


Point 1:
1,000, $12,170

Point 8:
1,490, $14,800

V
= (Y2 – Y1)/(X2 – X1)



= ($14,800 – $12,170)/(1,490 – 1,000)



= $5.37 per order (rounded)


F
= Y2 – VX2


= $14,800 – $5.37(1,490)



= $6,799

Y
= $6,799 + $5.37X
3.
High:
1,800, $17,940

Low:
900, $9,930

V
= (Y2 – Y1)/(X2 – X1)



= ($17,940 – $9,930)/(1,800 – 900)



= $8.90 per order


F
= Y2 – VX2


= $17,940 – $8.90(1,800)



= $1,920

Y
= $1,920 + $8.90X
Problem 3.33
(Concluded)

4.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.905998
	
	
	

	R Square
	0.820832
	
	
	

	Adjusted R Square
	0.798436
	
	
	

	Standard Error
	1013.121
	
	
	

	Observations
	10
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	37618885
	37618885
	36.65077

	Residual
	8
	8211318
	1026415
	

	Total
	9
	45830203
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	4637.984
	1617.856
	2.866748
	0.020933

	X Variable 1
	6.992364
	1.155001
	6.063988
	0.000305



Receiving orders explain about 82 percent of the variability in receiving cost, providing evidence that Nizam’s choice of a cost driver is a good one.


Y = $4,638 + $6.99X (rounded)

5.
Se
= $1,013 (rounded)


Yf
= $4,638 + $6.99(1,200)



= $13,026

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



$13,026
±
2.306($1,013)



$10,690 
Yf
 $15,362

Note: Because the sample size is small, technically the formula for the standard forecast error should be used.

Problem 3.34
1.
The order should cover the variable costs described in the activity cost formulas. These variable costs represent the increase in resource spending—they are resources acquired as needed.


Material costs ($80 × 20,000)

$1,600,000


Labor costs ($20 × 20,000)

400,000


Overhead ($100 × 20,000)

2,000,000


Variable selling ($10 × 20,000)


200,000


Total additional resource spending

$4,200,000



Divided by units produced

÷
20,000


Total unit variable cost

$
210

Kimball should accept the order because it would cover total variable costs and increase income by $10 per unit ($220 – $210), for a total increase of $200,000.

2.
The correlation coefficients indicate the reliability of the cost formulas. Of the four formulas, overhead activity may be a problem. A correlation coefficient of 0.75 means that only about 56 percent of the variability on overhead cost is explained by direct labor hours. This can have a bearing on the answer to Requirement 1 because if the percentage is low, there are cost drivers other than direct labor hours that may affect variability in overhead cost. Before the president can make a sound decision, he or she needs to know what these drivers are and how resource spending would change.

3.
Resource spending attributable to order:


Materials ($80 × 20,000)

$1,600,000


Labor ($20 × 20,000)

400,000


Overhead:



($100 × 20,000)

2,000,000



($5,000 × 12)

60,000



($300 × 600)

180,000


Variable selling ($10 × 20,000)


200,000


Total additional resource spending

$4,440,000



Divided by units produced

÷
20,000


Total unit variable cost

$
222

The order would not be accepted now because it does not cover variable activity costs. Each unit would lose $2 ($220 – $222).

It would also be useful to know the step-cost functions for any activities that have resources acquired in advance of usage on a short-term basis. It is possible that there may not be enough unused activity capacity to handle the special order, and resource spending may also be affected by a need (which, in this case, would be unexpected) to expand activity capacity.

Problem 3.35
1.
Scattergraph:


[image: image8.wmf]Scattergraph of Power Activity
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Yes, the relationship between machine hours and power cost appears to be linear. However, the observation for quarter 1 may be an outlier.

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


Low:
18,000, $31,400


V
= (Y2 – Y1)/(X2 – X1)



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



= $0.925


F
= Y2 – VX2


= $42,500 – $0.925(30,000)



= $14,750


Y
= $14,750 + $0.925X
Problem 3.35
(Continued)

3.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.89688746
	
	
	

	R Square
	0.80440712
	
	
	

	Adjusted R Square
	0.77180830
	
	
	

	Standard Error
	2598.991985
	
	
	

	Observations
	8
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	166680194
	1.7E+08
	24.676

	Residual
	6
	40528556.03
	6754759
	

	Total
	7
	207208750
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	7442.88793
	5744.757622
	1.2956
	0.24272

	X Variable 1
	1.19870689
	0.241310348
	4.96749
	0.00253



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


Adjusted R2 is 0.77 so machine hours explains about 77 percent of the variation in power costs. Clearly, some other variable(s) explains the remaining 23 percent, and other variables should be considered before accepting the results of this regression.

Problem 3.35
(Concluded)

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

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.98817240
	
	
	

	R Square
	0.97648470
	
	
	

	Adjusted R Square
	0.97178164
	
	
	

	Standard Error
	691.2822495
	
	
	

	Observations
	7
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	99219215.69
	9.9E+07
	207.628

	Residual
	5
	2389355.742
	477871
	

	Total
	6
	101608571.4
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	13315.12605
	1663.380231
	8.00486
	0.00049

	X Variable 1
	0.98627451
	0.068447142
	14.4093
	2.9E-05



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

R2 has risen dramatically, from 0.77 to 0.97. The outlier appears to have had a large effect on the results. Of course, management of Wheeler Company cannot just drop the outlier. First, they should analyze the reasons for the first-quarter results to determine whether or not they will recur in the future. If they will not, then it is safe to delete the quarter 1 observation. This is a case in which, paradoxically, the high-low method may give better results than the original regression.

Problem 3.36
1.
Regression output from spreadsheet for X = number of orders:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.997047
	
	
	

	Standard Error
	8195.827
	
	
	

	Observations
	20
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	4.31E+11
	4.31E+11
	6415.107

	Residual
	18
	1.21E+09
	67171580
	

	Total
	19
	4.32E+11
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	–792.41
	2401.161
	–0.33001
	0.745201

	X Variable 1
	4.158019
	0.051914
	80.09436
	1.95E-24


2.
Multiple regression output from spreadsheet for X1 = number of orders, X2 = weight in pounds; X3 = number of fragile orders:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.999886
	
	
	

	Standard Error
	1607.632
	
	
	

	Observations
	20
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	3
	4.32E+11
	1.44E+11
	55727.57

	Residual
	16
	41351702
	2584481
	

	Total
	19
	4.32E+11
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	474.7219
	475.7715
	0.997794
	0.333231

	X Variable 1
	2.100464
	0.104728
	20.05633
	9.16E-13

	X Variable 2
	0.74434
	0.035018
	21.25576
	3.73E-13

	X Variable 3
	2.312968
	0.410137
	5.639508
	3.69E-05


Problem 3.36
(Concluded)


The first regression equation has a very high R2; however, fixed cost is negative (but not significant) and the standard error is large. The multiple regression equation is much better. R2 is still very high (0.99), but all three variables are significant. The fixed cost, while still not significant, is positive, and the standard error is much smaller.

3.
Y
= $475 + $2.10(25,000) + $0.74(40,000) + $2.31(4,000)



= $475 + $52,500 + $29,600 + $9,240



= $91,815



Yf
±
tSe


$91,815
±
2.921($1,608)



$87,118 
Yf
 $96,512

4.
Y
= $475 + $2.10(25,000) + $0.74(40,000) + $2.31(2,000)



= $475 + $52,500 + $29,600 + $4,620



= $87,195


This result gives us more confidence in using the multiple regression. The packing workers know that the number of fragile orders matters. Only the multiple regression includes an estimate of its impact. Had the single variable regression been used, the estimated cost for both Requirements 3 and 4 would have been $103,208 ([$4.16 × 25,000] – $792). This result does not match what we know about the packing process.

Problem 3.37
1.
High:
1,800, $83,000


Low:
1,200, $52,000


V
= (Y2 – Y1)/(X2 – X1)



= ($83,000 – $52,000)/(1,800 – 1,200)



= $51.67


F
= Y2 – VX2


= $83,000 – $51.67(1,800)



= –$10,006


Y
= –$10,006 + $51.67X
Problem 3.37
(Continued)

2.
Regression output from spreadsheet:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.574531
	
	
	

	Standard Error
	5311.289
	
	
	

	Observations
	16
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	6E+08
	6E+08
	21.25519

	Residual
	14
	3.95E+08
	28209790
	

	Total
	15
	9.95E+08
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	10286.02
	12500.12
	0.822874
	0.424375

	X Variable 1
	38.14682
	8.274196
	4.610335
	0.000404



Y
= $10,286 + $38.15(1,400)



= $10,286 + $53,410



= $63,696


The regression looks far better than the equation yielded by the high-low method (note the negative fixed cost). However, the R2 is only 0.57, and the t statistic on the intercept is not significant, implying that there is no fixed cost—this seems unreasonable.

Problem 3.37
(Continued)

3.
Regression output from the spreadsheet for the first eight observations:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.998009
	
	
	

	Standard Error
	251.182
	
	
	

	Observations
	8
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	2.21E+08
	2.21E+08
	3509.218

	Residual
	6
	378554.5
	63092.42
	

	Total
	7
	2.22E+08
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	10521.58
	872.288
	12.06205
	1.97E-05

	X Variable 1
	34.67431
	0.585333
	59.23865
	1.55E-09



Regression output from the spreadsheet for the last eight observations:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.988722
	
	
	

	Standard Error
	646.6887
	
	
	

	Observations
	8
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	2.57E+08
	2.57E+08
	614.664

	Residual
	6
	2509237
	418206.2
	

	Total
	7
	2.6E+08
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	21431.23
	2102.699
	10.19224
	5.2E-05

	X Variable 1
	34.05135
	1.373458
	24.79242
	2.83E-07


Problem 3.37
(Concluded)


The results from these two regressions are far more reasonable! We can see the nearly $10,000 shift upward in fixed cost from the first intercept to the second. The R2 for both regressions is 0.99, and in both regressions, the fixed cost and variable rate are significant, as measured by the t statistics. Finally, the standard errors are much smaller than the one in the regression in Requirement 2.


To estimate the cost for September 2014, we should use the second regression since it takes into account the new equipment and added supervisor.


Y
= $21,431 + $34(1,400)



= $69,031


Note: This problem illustrates how the high-low method can be misleading when cost behavior patterns have changed. In this case, the negative value of fixed cost tells us that something is wrong.

Problem 3.38
1.
Regression output from spreadsheet, application hours as X variable:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.921679
	
	
	

	Standard Error
	285.6803
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	7765004
	7765004
	95.14395498

	Residual
	7
	571292.5
	81613.21
	

	Total
	8
	8336296
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2498.644
	680.6304
	3.671073
	0.007952951

	X Variable 1
	2.506915
	0.257009
	9.754176
	2.5203E-05



Budgeted setup cost at 2,600 application hours:


Y
= $2,499 + $2.51(2,600)



= $9,025

Problem 3.38
(Continued)

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

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	–0.12769
	
	
	

	Standard Error
	1084.017
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	1
	110647.8
	110647.8
	0.094160902

	Residual
	7
	8225648
	1175093
	

	Total
	8
	8336296
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	8742.904
	1132.739
	7.718376
	0.000114503

	X Variable 1
	6.050735
	19.71845
	0.306856
	0.767879538



Budgeted setup costs for 80 applications:


Y
= $8,743 + $6.05(80)



= $9,227

3.
The regression equation based on application hours is better because the coefficient of determination is much higher. Application hours explain about 92 percent of the variation in application cost, while number of applications explains none of the variation in application costs.

Problem 3.38
(Concluded)

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

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.997616
	
	
	

	Standard Error
	49.83698
	
	
	

	Observations
	9
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	2
	8321394
	4160697
	1675.18476

	Residual
	6
	14902.34
	2483.724
	

	Total
	8
	8336296
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1493.265
	136.42
	10.94608
	3.45153E-05

	X Variable 1
	2.605579
	0.045317
	57.49626
	1.85951E-09

	X Variable 2
	13.7142
	0.916289
	14.96711
	5.60187E-06



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


The budgeted application cost using the multiple driver equation is:


Y
= $1,493 + $2.61(2,600) + $13.71(80)



= $9,375.80

Problem 3.39
1.
Regression output from spreadsheet, inspection hours as X1 variable, number of batches as X2 variable:

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Adjusted R Square
	0.869143
	
	
	

	Standard Error
	3761.810
	
	
	

	Observations
	14
	
	
	

	ANOVA
	
	
	
	


	 
	df
	SS
	MS
	F

	Regression
	2
	1.25E+09
	6.25E+08
	44.1724979

	Residual
	11
	1.56E+08
	14151212
	

	Total
	13
	1.41E+09
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	5288.567
	2745.219
	1.926465
	0.080267009

	X Variable 1
	55.82457
	17.62139
	3.168001
	0.008950436

	X Variable 2
	428.6894
	132.3149
	3.239918
	0.007875116



Y = $5,289 + $55.82X1 + $428.69X2

Both drivers are highly significant and appear to be useful in explaining the variability in inspection cost. In fact, they explain about 87 percent of the total variability in cost—a reasonably high percentage. Based on these measures, we would conclude that the cost formula is well specified.

2.
When X1 = 300 hours and X2 = 30 batches, we have the following predicted cost:


Y
= $5,289 + $55.82X1 + $428.69X2


= $5,289 + $55.82(300) + $428.69(30)



= $34,896


Yf
±
tpSe


$34,896
±
1.796($3,762)



$34,896
±
$6,757



$28,139 
Yf
 $41,653
Problem 3.40
1.
Equation 2: St = $1,000,000 + $0.00001Gt

Equation 4: St = $600,000 + $10Nt–1 + $0.000002Gt + $0.000003Gt–1
2.
To forecast 2014 sales based on 2013 sales, Equation 1 must be used:


St = $500,000 + $1.10St–1

S2011
= $500,000 + $1.10($1,500,000)



= $2,150,000

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

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


Disadvantages: More complexity in computing the formula.

Problem 3.41
1.

Cumulative
Cumulative
Cumulative




Number
Average Time
Total Time:


of Units
per Unit in Hours
Labor Hours


(1)
(2)
(3) = (1) × (2)




1
1,000
1,000




2
800 (0.8 × 1,000)
1,600




4
640 (0.8 × 800)
2,560


8
512 (0.8 × 640)
4,096


16
409.6 (0.8 × 512)
6,553.6


32
327.7 (0.8 × 409.6)
10,486.4

2.



1 unit


2 units


4 units


8 units


16 units


32 units


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


Conversion cost

70,000

112,000

179,200

286,720

458,752

734,048

Total variable cost
$
80,500
$
133,000
$
221,200
$
370,720
$
626,752
$
1,070,048

( Units
(
1
(
2
(
4
(
8
(
16
(
32

Unit variable cost
$
80,500
$
66,500
$
55,300
$
46,340
$
39,172
$
33,439
Problem 3.42
1.

Cumulative
Cumulative
Cumulative


Number 
Average Time
Total Time:


of Units
per Unit in Hours
Labor Hours


(1)
(2)
(3) = (1) × (2)




1
1,000
1,000




2
900 (0.9 × 1,000)
1,800


4
810 (0.9 × 900)
3,240


8
729 (0.9 × 810)
5,832




16
656.1 (0.9 × 729)
10,497.6


32
590.5 (0.9 × 656.1)
18,896

2.
If Thames could realize an 80 percent learning curve, the eight units would take 4,096 hours to sell and service as compared to the 5,832 estimated under a 90 percent learning curve. The faster rate of learning would result in a savings of 1,736 hours for the first eight units. Thames will estimate the rate of learning by referring to prior experience or the experience of others in the industry for this type of product.

Cyber Research Case
3.43 
Answers will vary.


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

· Analyzing Relationships—Practice altering the Total Fixed Costs and the Variable Rate to determine total cost. Setting up Cost-Behavior Based Income statements.

· Integrative Problem—Cost Behavior, Process Costing, Standard Costing (Covering chapters 3, 6, and 9)
· Integrative Problem—Basic Cost Concepts, Cost Behavior, and ABC (Covering chapters  2, 3, and 4)

· Integrative Problem—Cost Behavior, Cost-Volume Profit, and Activity-Based Costing (Covering chapters 3, 4, and 16)
· Blueprint Problem— Basics of Cost Behavior, Resource Usage Model, High-Low Method
· Blueprint Problem— Method of Least Squares, Multiple Regression, Learning Curve







































































































The Collaborative Learning Exercise Solutions can be found on the 


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