CHAPTER 3

Measurement of Cost Behavior
3-25
The fixed salary portion of the compensation is a fixed cost.  It is independent of how much is sold.  In contrast, the 5% commission is a variable cost.  It varies directly with the amount of sales.  Because the compensation is part fixed cost and part variable cost, it is considered a mixed cost.

3-26
Both depreciation and research and development costs are fixed costs because they are independent of the volume of operations.  Depreciation is generally a committed fixed cost.  Managers have little discretion over the amount of the cost.  In contrast, research and development costs are discretionary fixed costs because their size is often the result of management’s judgment.

3-29
Only (b) is a step cost.  

(a)  This is a fixed cost.  The same cost applied to all volumes in the relevant range.

(b)  This is a true step cost.  Each time 15 students are added, the cost increases by the amount of one teacher’s salary.

(c)  This is a variable cost that is different per unit at different levels of volume.  It is not a step cost.

3-31
(10-15 min.)

1.
Machining labor: G, number of units completed or labor hours

2.
Raw material: B, units produced

3.
Annual wage: C or E (depending on work levels), labor hours

4.
Water bill: H, gallons used

5.
Quantity discounts: A, amount purchased 

6.
Depreciation: E, capacity

7.
Sheet steel: D, number of implements

8.
Salaries: F, number of solicitors

9.
Natural gas bill: C, energy usage

3-36
(15-20 min.)   The total cost for the month is $1,555 + (5 x $1,600) = $9,555, based on the following cost function information:

Cost
Fixed per month
Variable per computer
Phone
$     50

Utilities
    70

Advertising
    75

Insurance
    60

Materials

$1,500 

Labor
  1,300
     100 
Totals
$1,555 per month
$1,600 per computer

Algebraically,
y
= $1,555 + $1,600x,


where y
= total cost per month and x = number of computers

3-45
(30-35 min.)


The data should be used to first determine variable expenses as a function (percentage) of tuition revenue.  Then fixed expenses can be calculated.  Since only two data points are available, the high-low method is the appropriate approach.

Variable expenses
=  EQ \f(Change in expenses,Change in revenues)      = 
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  = .4 or 40% of tuition revenue
Fixed expenses
= Total expenses - Variable expenses


= $830,000 - .4 x $870,000


= $830,000 - $348,000


= $482,000 per year
or
= $810,000 - .4 x $820,000


= $810,000 - $328,000


= $482,000 per year
Income for 20X2 may be predicted as follows:


Tuition revenue

$810,000


Less:
Variable expenses (.4 x $810,000)
$324,000



Fixed expenses
  482,000
  806,000

Net Income

$    4,000
Algebraically, Net Income
= Tuition revenue - variable expenses - fixed expenses


= $810,000 – (.4 x $810,000) - $482,000


= (.6 x $810,000) - $482,000 = $4,000
3-47
(10-15 min.)

1.
Variable cost/unit = ($1,131 - $655) ( (136 - 72) = $476 ( 64 = $7.4375


Fixed cost = $1,131 - (136 x 7.4375) = $1,131 - $1,011.50 = $119.50


Predicted cost for 510 units = ($119.50 x 4) + (510 x $7.4375) = $4,271.13


Notice that the data are quarterly observations.  Thus, the annual fixed cost is 4 times the computed (quarterly) fixed cost.

2.
Predicted cost for 510 units = ($337 x 4) + (510 x $5.75) = $4,280.50

3.
The regression analysis gives better cost estimates because it uses all the data to form a cost function.  The two points used by the high-low method may not be representative of the general relation between costs and volume.
3-48
(35-40 min.)


If supplies cost is at least partly fixed with regard to production volume, then treating supplies cost as if it were purely variable (e.g., using the average supplies cost per unit of production as the variable cost rate) will result in predicting too little supplies cost at low levels of production and too much at high levels of production.  See the graph below:
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1.
The preferred cost function uses "square feet of material used" as the cost driver for supplies cost.  Although many other statistical criteria could be (should be) used to make this determination, this choice is based on the relative R-squared values.  The R-squared measures the amount (percentage) of fluctuation (variation) in historical supplies cost that is associated with either number of tents or with square feet of material used.  The cost function using square feet of material used has a much higher R-squared value and, therefore, is more closely associated with historical variations in supplies cost.


The interpretation of the preferred cost function is that, based on past data, supplies cost has a fixed component, $1,900 per month, and a variable component, $0.072 per square foot of material used in a month.  The total supplies cost function can be written as:


Total supplies cost = $1, 900 per month + $0.072 x Square feet of 









                  material used

2.
Approximately 68.6% of the variation in historical supplies cost is associated with variations in square feet of materials.  The other 31.4% of variation in supplies cost (100% - 68.6%) depends on other factors, not included in the cost function.  Square feet of materials used does not explain this 31.4% of the variation in supplies cost.
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