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Types of Cost Behavior Patterns I

In Chapter 2 we mentioned only variable and fixed costs. In this chapter we will examine
a third cost behavior pattern, known as a mixed or semivariable cost. All three cost behav-
ior patterns—variable, fixed, and mixed—are found in most organizations. The relative
proportion of each type of cost in an organization is known as its cost structure. For ex-
ample, an organization might have many fixed costs but few variable or mixed costs. Al-
ternatively, it might have many variable costs but few fixed or mixed costs. In this chapter,
we will concentrate on gaining a fuller understanding of the behavior of each type of cost.
In the next chapter, we explore how cost structure impacts decisions.
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Variable Costs

We explained in Chapter 2 that a variable cost 1s a cost whose total dollar amount varies
in direct proportion to changes in the activity level. If the activity level doubles, the total
variable cost also doubles. If the activity level increases by only 10%, then the total vari-
able cost increases by 10% as well.

We also found in Chapter 2 that a variable cost remains constant if expressed on a per
unit basis. To provide an example, consider Nooksack Expeditions, a small company that
provides daylong whitewater rafting excursions on rivers in the North Cascade Moun-
tams. The company provides all of the necessary equipment and experienced guides, and
it serves gourmet meals to its guests. The meals are purchased from a caterer for $30 a
person for a daylong excursion. If we look at the cost of the meals on a per person basis,
it remains constant at $30. This $30 cost per person will not change, regardless of how
many people participate in a daylong excursion. The behavior of this variable cost, on
both a per unit and a total basis, 1s tabulated as follows:

Number Cost of Meals Total Cost
of Guests per Guest of Meals
250 ......... $30 $7,500
500......... $30 $15,000
750....... .. $30 $22,500
1,000......... $30 $30,000

The 1dea that a variable cost 1s constant per unit but varies in total with the activity
level 1s crucial to understanding cost behavior patterns. We shall rely on this concept re-
peatedly in this chapter and in chapters ahead.

Exhibit 5-1 illustrates variable cost behavior. Note that the graph of the total cost of
the meals slants upward to the right. This 1s because the total cost of the meals 1s directly
proportional to the number of guests. In contrast, the graph of the per unit cost of meals
1s flat because the cost of the meals per guest 1s constant at $30.

EXHIBIT 5-1
Variable Cost Behavior
Total Cost of Meals Per Unit Cost of Meals
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The Activity Base For a cost to be variable, it must be variable with respect to
something. That “something™ 1s its activity base. An activity base is a measure of what-
ever causes the incurrence of variable cost. An activity base 1s sometimes referred to as a
cost driver. Some of the most common activity bases are direct labor-hours, machine-
hours, units produced, and units sold. Other examples of activity bases (cost drivers) in-
clude the number of miles driven by salespersons. the number of pounds of laundry
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cleaned by a hotel, the number of calls handled by technical support staff at a software
company, and the number of beds occupied in a hospital.

People sometimes get the notion that if a cost doesn’t vary with production or with
sales, then 1t 1s not a variable cost. This 1s not correct. As suggested by the range of bases
listed above, costs are caused by many different activities within an organization. Whether
a cost 1s variable or fixed depends on whether it i1s caused by the activity under consider-
ation. For example, when analyzing the cost of service calls under a product warranty, the
relevant activity measure 1s the number of service calls made. Those costs that vary m
total with the number of service calls made are the variable costs of making service
calls.

Nevertheless, unless stated otherwise, you can assume that the activity base under
consideration is the total volume of goods and services provided by the organization.
So. for example, if we ask whether direct materials at Ford 1s a variable cost, the an-
swer 1s yes because the cost of direct materials 1s variable with respect to Ford’s total
volume of output. We will specify the activity base only when it 1s something other
than total output.
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Extent of Variable Costs The number and type of variable costs in an organization
will depend in large part on the organization’s structure and purpose. A public utility like
Florida Power and Light. with large investments in equipment, will tend to have few vari-
able costs. Most of the costs are associated with its plant, and these costs tend to be insen-
sitive to changes in levels of service provided. A manufacturing company like Black and
Decker, by contrast, will often have many variable costs; these costs will be associated
with both manufacturing and distributing its products to customers.

A merchandising company like Wal-Mart or J. K. Gill will usually have a high pro-
portion of variable costs 1n its cost structure. In most merchandising companies, the cost
of merchandise purchased for resale, a variable cost, constitutes a very large component
of total cost. Service companies, by contrast, have diverse cost structures. Some service
companies, such as the Skippers restaurant chain, have fairly large variable costs because
of the costs of their raw materials. On the other hand, service companies involved in con-
sulting, auditing, engineering, dental. medical, and architectural activities have very large
fixed costs in the form of expensive facilities and highly trained salaried employees.

E XH IlB : Tf VS—2 ble Cost Costs that Are Normally Variable with

*amples o Variable L0Sts Type of Organization Respect to Volume of Output
Merchandising company Cost of goods (merchandise) sold
Manufacturing company Direct materials

Direct labor*
Variable elements of manufacturing overhead:
Indirect materials

Lubricants
Supplies
Power
Both merchandising and Variable elements of selling and
manufacturing companies administrative costs:

Commissions
Shipping costs

Service organizations Supplies

*Direct labor may or may not be variable in practice. See the discussion later in this
chapter.

Some of the more frequently encountered variable costs are listed in Exhibit 5-2
above. This exhibit is not a complete listing of all costs that can be considered variable.
Moreover, some of the costs listed in the exhibit may behave more like fixed than variable
costs 11 some organizations and in some circumstances. We will see examples of this later
in the chapter. Nevertheless, Exhibit 5-2 provides a useful listing of many of the costs
that normally would be considered variable with respect to the volume of output.
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True Variable versus Step-Variable Costs

Not all variable costs have exactly the same behavior pattern. Some variable costs behave
m a true variable or proportionately variable pattern. Other variable costs behave 1n a
step-variable pattern.

True Variable Costs Direct materials is a true or proportionately variable cost be-
cause the amount used during a period will vary in direct proportion to the level of pro-
duction activity. Moreover, any amounts purchased but not used can be stored and carried
forward to the next period as mventory.

Step-Variable Costs  The cost of a resource that is obtained in large chunks and that
mcreases or decreases only in response to fairly wide changes in activity 1s known as a
step-variable cost. For example, the wages of skilled repair technicians are often consid-
ered to be a step-variable cost. Such a technician’s time can only be obtained in large
chunks—it 1s difficult to hire a skilled technician on anything other than a full-time basis.
Moreover, any technician’s time not currently used cannot be stored as inventory and car-
ried forward to the next period. If the time is not used effectively, 1t 1s gone forever. Fur-
thermore, a repair technician can work at a leisurely pace if pressures are light but intensify
his or her efforts 1f pressures build up. For this reason, small changes in the level of pro-
duction may have no effect on the number of technicians employed by the company.

Exhibit 5-3 contrasts the behavior of a step-variable cost with the behavior of a
true variable cost. Notice that the cost of repair technicians changes only with fairly
wide changes i volume and that additional technicians come in large, indivisible
chunks. Great care must be taken in working with these kinds of costs to prevent “fat”
from building up in an organization. There may be a tendency to employ additional
help more quickly than needed. and there 1s a natural reluctance to lay people off when
volume declines.

Direct Materials (true variable)  Repair Technician Wages (step variable) EXHIBIT 5-3
True Variable versus

Step-Variable Costs

Cost
Cost

Volume Volume
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The Linearity Assumption and the Relevant Range Except in the case of
step-variable costs. we ordinarily assume a strictly linear relationship between cost and
volume. Economists correctly point out that many costs that the accountant classifies as
variable actually behave in a curvilinear fashion: that 1s. the relation between cost and
activity 1s a curve. A curvilinear cost 1s 1llustrated in Exhibit 54,

Although many costs are not strictly linear. a curvilinear cost can be satisfactorily ap-
proximated with a straight line within a narrow band of activity known as the relevant range.
The relevant range is that range of activity within which the assumptions made about cost
behavior are reasonably valid. For example. note that the dashed line in Exhibit 5—4 approxi-
mates the curvilinear cost with very little loss of accuracy within the shaded relevant range.
However. outside of the relevant range this particular straight line is a poor approximation to
the curvilinear cost relationship. Managers should always keep in mind that assumptions
made about cost behavior may be invalid if activity falls outside of the relevant range.

ol

EX H_I BIT 5-4 Economist's
Curvilinear Costs and the curvilinear
Relevant Range Relevant cost function

range
o

-~
-
-

’f
4=~ Accountant's
straight-line
approximation

Cost

Volume
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Fixed Costs

In our discussion of cost behavior patterns in Chapter 2. we stated that total fixed costs
remain constant within the relevant range of activity. To continue the Nooksack Expedi-
tions example, assume the company rents a building for $500 per month to store its equip-
ment. Within the relevant range. the total amount of rent paid 1s the same regardless of the
number of guests the company takes on its expeditions during any given month. Exhibit 5-5
depicts this cost behavior pattern.

Because fixed costs remain constant in total. the average fixed cost per unit becomes
progressively smaller as the level of activity increases. If Nooksack Expeditions has only
250 guests in a month. the $500 fixed rental cost would amount to an average of $2 per
guest. If there are 1.000 guests. the fixed rental cost would average only 50 cents per
guest. Exhibit 5-5 illustrates this aspect of the behavior of fixed costs. Note that as the
number of guests increases. the average fixed cost per unit drops. but it drops at a decreas-
ing rate. The first guests have the biggest impact on the average fixed cost per unit.

It is necessary in some contexts to express fixed costs on an average per umit basis. For
example. in Chapter 2 we showed how unit product costs computed for use in external finan-
cial statements contain both variable and fixed costs. As a general rule. however. we caution
against expressing fixed costs on an average per unit basis in internal reports because it creates
the false impression that fixed costs are like variable costs and that total fixed costs actually
change as the level of activity changes. To avoid confusion in internal reporting and decision-
making situations. fixed costs should be expressed in total rather than on a per unit basis.
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EXHIBIT 5-5
Fixed Cost Behavior
Total Fixed Cost of Renting the Building Per Unit Fixed Cost of Renting the Building
$5.00
$4 50
Fixed costs remain
constant in total dollar $4.00
amount through $3.50
wide ranges of activity.
Cost of $3.00
building +$500 $2.50 Fixed oos_ts det_:rease
rental on a per unit basis as the
$2.00 activity level increases.
$1.50 /
$1.00
$0.50
$0 $0
0 250 500 750 1,000 1,250 0 250 500 750 1,000 1,250
Number of guests Number of guests
- = .
Fixed Costs ALl ad\al)
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The Trend toward Fixed Costs  The trend in many industries is toward greater fixed
costs relative to variable costs. Chores that used to be performed by hand have been taken
over by machines. For example. grocery clerks at stores like Sateway and Kroger used to
key in prices by hand on cash registers. Now stores are equipped with barcode readers that
enter price and other product information automatically. In general. competition has created
pressure to give customers more value for their money—a demand that often can only be
satisfied by automating business processes. For example, an H & R Block employee used to
fill out tax returns for customers by hand and the advice given to a customer largely de-
pended on the knowledge of that particular employee. Now. sophisticated computer soft-
ware based on the accumulated knowledge of many experts is used to complete tax returns.
and the software provides tax planming and other advice tailored to the customer’s needs.

As automation intensifies. the demand for “knowledge” workers—those who work
primarily with their minds rather than their muscles—has grown tremendously. Because
knowledge workers tend to be salaried. highly trained. and difficult to replace. the costs
of compensating these workers are often relatively fixed and are committed rather than
discretionary.
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When i1dentifying fixed and variable costs, which one of the following 1s a typical
assumption concerning cost behavior?

A. General and administrative costs are assumed to be variable costs.

B. Cost behavior 1s assumed to be realistic for all levels of activity from zero to
maximum capacity.

C. Total costs are assumed to be linear when plotted on a graph.

D. The relevant time period 1s assumed to be 5 years.

e Answer (A) is incorrect. General and administrative costs are not assumed to be
variable.
e Answer (B) is incorrect. Maximum capacity varies depending on the current
productive facilities.
e Answer (C) is correct. Total costs, being a mixture of fixed and variable costs, are assumed

to be linear.
e Answer (D) is incorrect. The relevant time period varies for each organization.
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Types of Fixed Costs

Fixed costs are sometimes referred to as capacity costs because they result from outlays
made for buildings. equipment, skilled professional employees. and other items needed to
provide the basic capacity for sustained operations. For planning purposes. fixed costs
can be viewed as either committed or discretionary.

Committed Fixed Costs Investments in facilities, equipment, and the basic organi-
zation often can’t be significantly reduced even for short periods of time without making
fundamental changes. Such costs are referred to as committed fixed costs. Examples
include depreciation of buildings and equipment. real estate taxes. insurance expenses.
and salaries of top management and operating personnel. Even if operations are inter-
rupted or cut back. committed fixed costs remain largely unchanged in the short term.
During a recession, for example. a company won't usually eliminate key executive posi-
tions or sell off key facilities—the basic organizational structure and facilities ordinarily
are kept intact. The costs of restoring them later are likely to be far greater than any short-
run savings that might be realized.

Once a decision is made to acquire committed fixed resources. the company may be
locked into that decision for many years to come. Consequently. such commitments
should be made only after careful analysis of the available alternatives. Investment deci-
sions involving committed fixed costs will be examined in a later chapter.
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Discretionary Fixed Costs Discretionary fixed costs (often referred to as man-
aged fixed costs) usually arise from annual decisions by management to spend on certain
fixed cost items. Examples of discretionary fixed costs include advertising. research. pub-
lic relations, management development programs, and internships for students.

Two key differences exist between discretionary fixed costs and committed fixed
costs. First. the planning horizon for a discretionary fixed cost is short term—usually a
single year. By contrast. committed fixed costs have a planning horizon that encompasses
many years. Second. discretionary fixed costs can be cut for short periods of time with
minimal damage to the long-run goals of the organization. For example. spending on
management development programs can be reduced because of poor economic condi-
tions. Although some unfavorable consequences may result from the cutback. it is doubt-
ful that these consequences would be as great as those that would result if the company
decided to economize by laying off key personnel.

Whether a particular cost is regarded as committed or discretionary may depend on
management’s strategy. For example. during recessions when the level of home building
1s down. many construction companies lay off most of their workers and virtually disband
operations. Other construction companies retain large numbers of employees on the pay-
roll. even though the workers have little or no work to do. While these latter companies
may be taced with short-term cash flow problems. it will be easier for them to respond
quickly when economic conditions improve. And the higher morale and loyalty of their
employees may give these companies a significant competitive advantage.

The most important characteristic of discretionary fixed costs is that management is
not locked into its decisions regarding such costs. Discretionary costs can be adjusted
from vear to year or even perhaps during The course of a year if necessary.
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Is Labor a Variable or a Fixed Cost?  As the preceding discussion suggests. wages
and salaries may be fixed or variable. The behavior of wage and salary costs will differ
from one country to another. depending on labor regulations. labor contracts. and custom.
In some countries. such as France. Germany. and Japan. management has little flexibility
in adjusting the labor force to changes in business activity. In countries such as the United
States and the United Kingdom. management typically has much greater latitude. How-
ever. even in these less restrictive environments. managers may choose to treat employee
compensation as a fixed cost for several reasons.

First. many managers are reluctant to decrease their workforce in response to short-
term declines in sales. These managers realize that the success of their businesses hinges
on retaining highly skilled and trained employees. If these valuable workers are laid off.
it is unlikely that they would ever return or be easily replaced. Furthermore. laying off
workers undermines the morale of those employees who remain.

Second. managers do not want to be caught with a bloated payroll in an economic
downturn. Therefore. managers are reluctant to add employees in response to short-term
increases in sales. Instead. more and more companies rely on temporary and part-time
workers to take up the slack when their permanent. full-time employees are unable to
handle all of the demand for their products and services. In such companies. labor costs
are a complex mixture of fixed and variable costs.

Many major companies have undergone waves of downsizing in recent years in
which large numbers of employees—particularly managers—have lost their jobs. This
downsizing may seem to suggest that even management salaries should be regarded as
variable costs. but this would not be a valid conclusion. Downsizing has largely been the
result of attempts to reengineer business processes and cut costs rather than a response to
a decline 1n sales activity. This underscores an important. but subtle. point. Fixed costs
can change—they just don’t change in response to small changes in activity.

In sum. there is no clear-cut answer to the question *Is labor a variable or fixed
cost?” It depends on how much flexibility management has to adjust the workforce and
management’s strategy. Nevertheless. unless otherwise stated. we will assume in this
text that direct labor 1s a variable cost. This assumption is more likely to be valid for
companies in the United States than in countries where employment laws permit much
less flexibility.
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Fixed Costs and the Relevant Range

The concept of the relevant range. which was introduced 1n the discussion of variable
costs. is also important in understanding fixed costs—particularly discretionary fixed
costs. The levels of discretionary fixed costs are typically decided at the beginning of the
year and depend on the needs of planned programs such as advertising and training. The
scope of these programs will depend. in turn. on the overall anticipated level of activity
for the year. At very high levels of activity. programs are often broadened or expanded.
For example. if the company hopes to increase sales by 25%. it would probably plan for
much larger advertising costs than if no sales increase were planned. So the planned level
of activity might affect total discretionary fixed costs. However. once the total discretion-
ary fixed costs have been budgeted. they are unaffected by the actual level of activity. For
example. once the advertising budget has been established and spent. it will not be af-
fected by how many units are actually sold. Therefore. the cost is fixed with respect to the
actual mumber of units sold.

Discretionary fixed costs are easier to adjust than committed fixed costs. They also
tend to be less “lumpy.” Committed fixed costs consist of costs such as buildings.
equipment. and the salaries of key personnel. It is difficult to buy half a piece of equip-
ment or to hire a quarter of a product-line manager. so the step pattern depicted in
Exhibit 5-6 is typical for such costs. The relevant range of activity for a fixed cost 1s
the range of activity over which the graph of the cost is flat as in Exhibit 5-6. As a
company expands its level of activity. it may outgrow its present facilities. or the key
management team may need to be expanded. The result. of course. will be increased
committed fixed costs as larger facilities are built and as new management positions
are created.
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EXHIBIT 5-6
Fixed Costs and the Relevant
Relevant Range
range
H
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U I

Volume

One reaction to the step pattern depicted in Exhibit 5-6 is to conclude that discretion-
ary and committed fixed costs are really just step-variable costs. To some extent this is
true. because a/most all costs can be adjusted in the long run. There are two major differ-
ences. however. between the step-variable costs depicted earlier in Exhibit 5-3 and the
fixed costs depicted in Exhibit 5-6.

The first difference is that the step-variable costs can often be adjusted quickly as
conditions change, whereas once fixed costs have been set, they usually can’t be changed
easily. A step-variable cost such as the wages of repair technicians, for example. can be
adjusted upward or downward by hiring and laying off technicians. By contrast. once a
company has signed a lease for a building. it 1s locked into that level of lease cost for the
life of the contract.

The second ditference is that the width of the steps depicted for step-variable costs is
much narrower than the width of the steps depicted for the fixed costs in Exhibit 5-6. The
width of the steps relates to volume or level of activity. For step-variable costs. the width
of a step might be 40 hours of activity per week in the case of repair technicians. For fixed
costs, however. the width of a step might be thousands or even fens of thousands of hours
of activity. In essence. the width of the steps for step-variable costs is generally so narrow
that these costs can be treated essentially as variable costs for most purposes. The width
of the steps for fixed costs. on the other hand. is so wide that these costs should be treated
as entirely fixed within the relevant range.

Fixed Costs and Relevant Range aiStall ;gaally i:;lﬂ! gl
or Jalacil ie 5 al] Sl A28 e oS3 53 caalil) sl fje};uﬁ;iﬁm
i gl iy gal ol g s Agladl iy ¢l ie.:t.ﬁi}'lie-eddlﬂffﬂ‘**{* o P
b saaiall gl ol e Z)Laa Y1 Ul RISl oy Sainy :-._;s-fu-shedaa_uh*‘”{ o
.-m-,_,.dssi.dai.llcj_,:.llLLﬂ!dfmuhLﬁﬁ'lujshhnj;usthJﬂihjﬂ
al;_,lm.\lna_;_ﬁ')'aii)ﬁsﬁl__ﬁ'lmE.1_}_:1iu3¢...uﬂ'.r3ﬂ;.;-5-__ﬂui-h L;ml.hﬂ
%Y, 0 iy Lpilass ) 203 3520 (Ble Y ilalin] O JUY i 2 180
amﬂwﬁu«#m=awmsﬁaaujdmgul~‘ﬂ;5ﬁ5;mw

L.L.qdﬂl_,l._,.‘.ﬂlthit.inSﬂ\E@_ﬂj;LL.'IdH.:l;janr-]T*Js-"ul‘:_de@|

Prepared by: Sameh.Y.El-lithy. CMA,CIA. 19




| Linity Lo Lidle 5 agil] yuus gl
g csaial) gaall g A2, SN 1 S

LY
] —

et L1

P,*ﬁ-“
0 I 0n ST ranh R
L 13l o= 28
u.ie‘f’" e E ) sl i 3ol e A 0 s 480

|
87;&: «.)umun_msmwdiuhd:ﬂ‘u-‘““ <
i

b opat
Las 51 3Ll Lol b Sl 13 i o (Sl o

IS s

1uuldﬁléﬁwdi1w13?‘ﬂ

L3
| l.,__u'l_h_,”.'ﬁm":' 3.
iu_;.!‘ﬁ MMJL,Q}'“H’

Slaay au il ol oo o2 M 0

el g
Llalli (595

PR LB sl o)

JI'J"Si

_};.l-'l-ﬁ
~-Jmigﬁu‘“mh“”jc‘ym'! wuhﬂuidhﬁj Jushll I

5 yashl Sl o Ol

ﬂf““«’”"‘ml 1 JSall A=

13) de st
fopn b i g lall SR i
lﬁh;.:ﬂ _u.ilﬁil_, ;L,lg.m .JLr:-

;j'ﬂujr.i.:quluﬁﬁualMUJg’l"‘ IMM;.,&M*M. -

i gl JUal) i sl X2 Ty g 0

iﬁw1m'“ﬁ1“ﬁlﬁﬂﬁijui1dﬂif‘*;}
Al ghesid © 7 Ll o
JHJ!EHJLJJJ-’“J ‘. JJ-H&
ed-uLsmdg_,u.L-ﬂ‘w‘*"‘L‘ L ¢ JU

ia)d & L el
'r;l-l“ﬁn J ija )
gy QT oS 28 ALY ._.:t:-_.l'*’ ul..-! h)"" i.hﬂ__}‘f |

Wl & 2l _,,_d.h..nﬁ (‘L‘”
S Ll el L el
Wale 1l e sale Jalas SIS

Prepared by: Sameh.Y.El-lithy. CMA,CIA.

s el T K

20




Lindy Lo Liale 5 agdll sy gl
Mixed Costs

A mixed cost contains both variable and fixed cost elements. Mixed costs are also known
as semivariable costs. To continue the Nooksack Expeditions example. the company must
pay a license fee of $25.000 per year plus $3 per rafting party to the state’s Department of
Natural Resources. If the company runs 1.000 rafting parties this year. then the total fees
paid to the state would be $28.000, made up of $25.000 1n fixed cost plus $3.000 in vari-
able cost. Exhibit 5-7 depicts the behavior of this mixed cost.

Even if Nooksack fails to attract any customers. the company will still have to pay
the license fee of $25.000. This is why the cost line in Exhibit 5-7 intersects the vertical
cost axis at the $25.000 point. For each rafting party the company organizes, the total cost
of the state fees will increase by $3. Therefore, the total cost line slopes upward as the
variable cost of $3 per party is added to the fixed cost of $25.000 per year.

EXHIBIT 5-7 $30,000
Mixed Cost Behavi
ixed Cost Behavior » $29,000
ﬁj Slope = Variable cost per unit of activity
o $28,000
w
g $21.000 \ Variable
© $26,000 SR
© element
© $25,000 == ———————————— -
= Fixed
8 Intercept = Total fixed cost " cost
element
$0
0 500 1,000

Number of rafting parties
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I The Analysis of Mixed Costs

Mixed costs are very common. For example, the overall cost of providing X-ray services
to patients at the Harvard Medical School Hospital is a mixed cost. The costs of equip-
ment depreciation and radiologists’ and technicians’ salaries are fixed, but the costs of
X-ray film, power, and supplies are variable. At Southwest Airlines, maintenance costs

are a mixed cost. The company incurs fixed costs for renting maintenance facilities and
for keeping skilled mechanics on the payroll, but the costs of replacement parts, lubricat-
ing oils, tires, and so forth, are variable with respect to how often and how far the compa-
ny’s aircraft are flown.

The fixed portion of a mixed cost represents the minimum cost of having a service
ready and available for use. The variable portion represents the cost incurred for actual
consumption of the service, thus it varies in proportion to the amount of service actually

consumed.
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g. estimate fixed costs using the high-low method and demonstrate an
understanding of how regression can be used to estimate fixed costs

High-Low Method

The simplest method of quantitative analysis is the high-low method. It uses only the
highest and lowest observed values of the cost driver within the relevant range and their
respective costs. The cost function is estimated by using these two points to calculate the
slope coefficient and the constant or intercept. We illustrate the high-low method using

data from Exhibit 10-3.

Indirect Manufacturing Cost Driver;
Labor Costs Machine-Hours
Highest observation of cost driver {week 6) 81,456 96
Lowest ohservation of cost driver {week B) 710 46
Difference $ 746 50

High - Low Method : ,3a%1/ e ¥122, 5
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The slope coefficient, b, is calculated as:

Difference between costs associated with highest

) and lowest observations of the costdriver
Slope coefficient

Ll

Difference between highest and lowest
observations of the cost driver
$746 + 50 machine-hours = $14.92 per machine-hour

To compute the constant, we can use either the highest or the lowest observation of
the cost driver. Both calculations yield the same answer because the solution technique
solves two linear equations with two unknowns, the slope coefficient and the constant,
Because

a + bX
y - bX

¥
a

therefore, at the highest observation of the cost driver, the constant, a, is calculated as:
Constant = $1,456 — ($14.92 per machine-hour x 96 machine-hours) = $23.68

And at the lowest observation of the cost driver,
Constant = $710 — ($14.92 per machine-hour x 46 machine-hours) = $23.68
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Thus, the high-low estimate of the cost function is

y=a+ bX

y = $23.68 + {$14.92 per machine-hour x Number of machine-hotrs)

The maroon line in Exhibit 10-5 shows the estimated cost function using the high-low
method (based on the data in Fxhibit 10-3). The estimated cost function is a straight line
joining the observations with the highest and lowest values of the cost driver {machine-
hours). The intercept {a = $23.68), the point where the dashed extension of the maroon
line meets the y-axis, is the constant component of the equation that provides the best lin-
ear approximation of how a cost behaves within the relevant range ot 46 10 96 machine-
hours. The intercept should not be interpreted as an estimate of the fixed costs of Elegant
Rugs if no machines were run. That's because running no machines and shutting down
the plant— that is, using zero machine-hours —is outside the relevant range.
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Suppose indirect manufacturing labor costs in week 6 were $1,280, instead of $1,456,
while 96 machine-hours were used. In this case, the highest observation of the cost driver
(96 machine-hours in week 6) will not coincide with the newer highest observation ot the
costs {$1,316 in week 9). How would this change aftect our high-low calculation? Given
that the cause-and-effect relationship runs from the cost driver to the costs in a cost func-
tion, we choose the highest and Jowest observations of the cost driver (the factor that
causes the costs 10 change). The high-low method would estimate the new cost function
still using data from weeks 6 (high) and 8 (low).

LS ualdl g g1 35 L o slball Ylaall LIS Ol o s
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There is a danger of relying on only two observations to estimate a cost function.
Suppose that because a labor contract guarantees certain minimurm payments in week 8,
indirect manufacturing labor costs in week 8 were inflated to $1,000, instead of $710,
when only 46 machine-hours were used. The blue-green line in Exhibit 10-5 shows the
cost function that would be estimated by the high-low method using this revised cost.
Other than the two points used to draw the line, all other data lie below the line! In this
case, picking the highest and lowest observations for machine-hours would result in an

estimated cost function that poorly describes the underlying linear cost relationship
between number of machine-hours and indirect manufacturing labor costs.

¢ TS Do i ol e Jad slaze¥) oy 3 ylas Sla ST LY,
{.wm‘t‘)—w‘y“:’;Qbﬁ.&t&a&bi%&uﬂﬁﬁuﬂ}j%d‘i&j&{
= V31000 JJs 2Ll S8 eliall Dl CaNSS o seds s o 3 5 i
2 La:oa_;Lw46aJTaL;Ldfl.n_;h-_.J..x;pg*usj-gtﬂynoyﬁ.x{
b AN UL S OF LS e g ¢ bl iS5 s 3 oY1/ SV
Sl 0l ¢ Uk tada 3y bkt faud o ol o) b et Sendl il
dis e C:..guiui.g{. BV olele e S L_,Lr«mc.;'l.ul_f;ll bl 5 YU
Damdl IS5 o Al LN LS B dpdld iy Cinal 3y 2SS
CV ol sae s, 2l L8 deluall

Prepared by: Sameh.Y.El-lithy. CMA,CIA. 27




Lindiy Lo Bl 5 agdll juws aglll
Sometimes the high-low method is modified so that the two observations chosen are a
representative high and a representative low. Managers use this modification to avoid having ~ covld be the avers
extreme observations, which arise from abnormal events, affect the cost function, The ~0PSefvetions with, say. the nae
advantage of the high-low method is that it is simple 10 compuie; the disadvantage is that
it ignores information from all but two observations when estimating the cost function.
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[4] Gleim #: 1.3.57 -- Source: CMA 692 3-1

The controller of JoyCo has requested a quick estimate of the manufacturing supplies
needed for the Morton Plant for the month of July when production 1s expected to be

470,000 units to meet the ending inventory requirements and sales of 475,000 unit
JoyCo’s budget analyst has the following actual data for the last 3 months:

Production Manufacturing
Month in Units Supplies
March 450.000 $723,060
April 540.000 853.56p
May 480.000 766,560

S.

Using these data and the high-low method to develop a cost estimating equation. the

estimate of needed manufacturing supplies for July would be

A $652,500
B. $681.500
C. $749.180
D. $752,060

Answer (A) 1s incorrect. The total variable costs for March equal $652,500.
Answer (B) is incorrect. The variable portion of the total costs 1s $681.500.
Answer (C) is incorrect. The amount of $749.180 1s a nonsense answer.

by 1dentifying the highest and the lowest costs within the relevant range. The difference
in cost divided by the difference in activity 1s the variable rate. Once the variable rate 1s

Answer (D) 1s correct. The fixed and variable portions of mixed costs may be estimated

found, the fixed portion is determinable. April and March provide the highest and lowest

amounts. The difference in production was 90,000 units (540.000 April — 450,000
March), and the difference in the cost of supplies was $130,500 ($853,560 — $723.060).
Hence, the unit variable cost was $1.45 ($130,500 + 90,000 units). The total variable
costs for March must have been $652.500 (450,000 units = $1.45 VC per unit), and the
tixed cost must therefore have been $70.560 ($723.060 — $652,500). The probable costs
for July equal $681.500 (470,000 units > $1.45 VC per unit), plus $70,560 of fixed
costs, a total of $752.060.
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[16] Gleim #: 1.3.69 -- Source: CMA 02035 2-23

Ace, Inc., estimates its total materials handling costs at two production levels as follows:

Cost Gallons
$160,000 80.000
$132.000 60.000

What 1s the estimated total cost for handling 75.000 gallons?

A. $146.000
B. $150,000
C. $153.000
D. $165,000

e Answer (A) is incorrect. The amount of $146,000 results from incorrectly
assuming that, because 75.000 is halfway between the high and low levels of
production given, the cost will be halfway between $160.000 and $132.000.

o Answer (B) is incorrect. The variable portion when improperly calculating only at
the highest level of production 1s $150.000.

e Answer (C) is correct The high-low method can be applied to calculate the two
portions of a mixed cost. The numerator 1s the difference between the cost at the
highest level of activity and the cost at the lowest level ($160.000 — $132,000 =
$28.000). The denominator 1s the difference between the highest level of activity
from the lowest level (80.000 — 60,000 = 20,000). The variable portion of the total
mixed cost is derived by dividing these two figures ($28.000 + 20,000 = $1.40 per
gallon). The fixed portion can be calculated by inserting the appropriate values for
either the high or low level as follows:

Fixed portion = Total cost — Variable portion
= $160.000 — (80,000 = $1.40)
= $160,000 — $112.000
= $48.000

The total handling cost for a production level of 75,000 can now be
determined: $48.000 + (75.000 < $1.40) = $153,000.
e Answer (D) is incorrect. The variable portion when improperly calculating only at

the lowest level of production 1s $165.000.
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17. A manufacturing company estimates semi-variable costs by using the high-low method with
machine hours as the cost driver. Recent data are shown below.

Period Semi-variable Costs Machine Hours
1 £100.000 22.000
2 €120,000 30,000
3 £ 96,000 23.600

If 29,000 machine hours were budgeted for the next period, estimated semi-variable costs would total

a. €116,250.
b. €117,000.
c. €117,500.
d. €121,220.

17.c

46. Central Vacuum Company recorded the following production costs during the previous two-week

period.
Week 1 Week 2
Direct labor costs £17,000 Direct labor costs $19,500
Other manufacturing costs  $25,000 Other manufacturing costs F28,000
TThits produced 5,000 TTnits produced £,000

Assuming both weeks fall in the same relevant range, what was the total fixed cost during week one?

a. $5,500.

b. $14,500.
c. $25,000.
d. $26,500.

46.b
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16. Goode Theaters outsources the cleaning of its movie theaters. The cleaning vendor’s charges are based
upon the total hours needed to clean the facilities, and more cleaning time is needed as more people attend
the theater. Goode has accumulated the following historical data.

Number of Movie

Month Cleaning Cost Tickets Sold
April $11,000 19,700
May 9,000 17,000
June 15,600 28,000
July 15,000 29,000

Goode anticipates selling 25,000 movie tickets in August. If Goode uses the high-low method of separating
costs into their fixed and variable components, the company’s budget for August cleaning costs would be
a. $13,000.

b. $13,400.

c. $13,500.

d. $13,800.

16. a

Prepared by: Sameh.Y.El-lithy. CMA,CIA. 32




Lindiy Lo Liale 5 agill oy agl

4.3 COST CLASSIFICATION

1. Controllable vs. Noncontrollable

Controllable costs are those that a particular manager has authority and
responsibility for. Noncontrollable costs are those that a particular manager does

not have authority over and cannot change.
b. In other words, controllability is determined at different levels of the organization; it is

not inherent in the nature of a given cost.

1) For example, an outlay for new machinery may be controllable to the division
vice president but noncontrollable to a plant manager or lower-level manager.
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Upper management has a morale problem with middle management. Many middle

managers are getting poor performance appraisals, but these managers don't feel that
they are to blame. Which of the following could best help this company out of their

situation?
a) Separate uncontrollable costs from controllable costs and judge managers only on the

a.

latter.
b) Base the performance appraisals upon only variable costs.
c) Separate product costs from period costs and judge managers only on the former.

d) Replace managers who get poor performance appraisals.

The correct answer is: Separate uncontrollable costs from controllable costs and judge managers
only on the latter. Holding managers accountable for uncontrollable costs can be unmotivating.
Controllable costs, on the other hand, are useful for perfformance evaluations and budgeting because

managers perceive these as fair. Some fixed costs are controllable costs.
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I Cost Classifications for Decision Making

THE CONCEPT OF RELEVANCE

Relevant Costs and Reievant Revenues

Much of this chapter focuses on step 3 in Exhibit 11-1 and on the concepts of relevant
costs and relevant revenues when choosing among alternatives. Relevant costs are
expected future costs and relevant revenues are expected future revenues that differ among the
alternative courses of action being considered. Be sure you understand that to be relevant
costs and relevant revenues they must

a. Occur in the future —every decision deals with selecting a course of action based on its
expected future results— and

ty. Differ among the alternative courses of action —costs and revenues that do not differ will
not matter and, hence, will have no bearing on the decision being made.

The question is always, What difference will an action make?

THE CONCEPT OF RELEVANCE :dae M a 5ga0
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difference will an action make?
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EXHIBIT QEEK] ® Past {historical) costs may be helpful as a basis for making predictions. However, past costs

themselves are always irrelevant when making decisions.

Key Features of Relevant m Different alternatives can be compared by examining differences in expected total future revenues

Information and costs.

m Not all expected future revenues and costs are relevant. Expected future revenues and costs that do
not differ among alternatives are irrelevant and, hence, ¢an be eliminated from the analysis. The key
question is always, What difference will it make?

m Appropriate weight must be given to qualitative factors and quantitative nonfinancial factors.

I ESET R 2.1) Js...

CHAPTER 11

3. Incremental vs. Differential

a.
b.
C.
d.

Incremental cost is the additional cost inherent in a given decision.

Differential cost is the difference in total cost between two decisions.

In practice, these two terms are often used interchangeably.

EXAMPLE: A company must choose between introducing two new product lines.

1) The incremental choice of the first option is the initial investment of $1.5 million;
the incremental choice of the second option is the initial investment of
$1.8 million.

2) The differential cost of the two choices is $300,000.

2. Avoidable vs. Committed

a. Avoidable costs are those that may be eliminated by not engaging in an activity or
by performing it more efficiently. An example is direct materials cost, which can be
saved by ceasing production.

b. Committed costs arise from holding property, plant, and equipment. Examples are
insurance, real estate taxes, lease payments, and depreciation. They are by nature
long-term and cannot be reduced by lowering the short-term level of production.

A common term in decision making is incremental cost. An incremental cost is the

additional total cost 1ncurred for an activity. an%h@l—HAé,_Lh@ma&m@maLCOSLQLmak
...nl-n-nin-lnlnl..r-uld:-u-nn-.-|=» A differential cost is the dif-
ference in total cost between two alternatives. In-Exhibit H-6-the ditferentialcostbetween
make-HDS and buy-HDS alternatives is $10,000 ($160,000-$150,000). Note that
incremental cost and differential cost are sometimes used interchangeably in practice. When
faced with these terms, always be sure what they mean.

We define incremental revenue and differential revenue similarly to incremental cost and
differential cost. Incremental revenue is the additional total revenue from an activity.
Differential revenue is the difference in total revenue between two alternatives.
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Opportunity Cost

Opportunity cost is the potential benefit that is given up when one alternative is selected
over another. To illustrate this important concept. consider the following examples:

Example 1 Vicki has a part-time job that pays $200 per week while attending college. She
would like to spend a week at the beach during spring break, and her employer has agreed to
give her the time off, but without pay. The $200 in lost wages would be an opportunity cost of
taking the week off to be at the beach.

Example 2 Suppose that Neiman Marcus is considering investing a large sum of money in
land that may be a site for a future store. Rather than invest the funds in land, the company
could invest the funds in high-grade securities. The opportunity cost of buying the land is the
investment income that could have been realized by purchasing the securities instead.

Example 3 Steve is employed by a company that pays him a salary of $38,000 per year. He
is thinking about leaving the company and returning to school. Because returning to school

would require that he give up his $38,000 salary, the forgone salary would be an opportunity
cost of seeking further education.

Opportunity costs are not usually found in accounting records. but they are costs that
must be explicitly considered in every decision a manager makes. Virtually every alterna-
tive involves an opportunity cost.
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Deciding to use a resource in a particular way causes a manager to give up the oppor- M f}
tunity to use the resource in alternative ways, This lost opportunity is a cost that the man- C /QQ(TQ

ager must take into consideration when making a decision. Opportunity cost is the con-  The opportunity-cost conceptis
tribution to income that is forgone or rejected by not using a limited resource in its  from economics

next-best alternative use. For example, the (relevant) cost of going to school for an MBA

degree is not only the cost of tuition, books, lodging, and food, but also the income for-

gone ((opportunity cost) by studying rather than working.\Presumably the estimated DECISION MAKING AND

@-T\ @( ----------------

future benefits of obtaining an MBA (for example, a higher paying career) will exceed
these costs.
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186. CSO:2C2a LOS: 2C2c
Johnson waits two hours in line to buy a ticket to an NCAA Final Four Tournament. The

[opportunity cost ot buying the $200 ticket is

a. Johnson’s best alternative use of the $200.

b. Johnson’s best alternative use of the two hours it took to wait in line.

c. the value of the $200 to the ticket agent.

d. Johnson’s best alternative use of both the $200 and the two hours spent in line.

O
186.  Correct answer d. The opportunity cost is Johnson’s best alternative use of both the $200 and the two
hours. Opportunity cost is the contribution foregone by not using a limited resource in its next best
alternative use.

Sunk Cost

A sunk cost is a cost that has already been incurred and that cannot be changed by any
decision made now or in the future. Because sunk costs cannot be changed by any deci-
sion. they are not differential costs. And because only differential costs are relevant in a
decision. sunk costs can and should be 1gnored.

To 1llustrate a sunk cost. assume that a company paid $50.000 several years ago for a
special-purpose machine. The machine was used to make a product that 1s now obsolete
and 1s no longer being sold. Even though in hindsight purchasing the machine may have
been unwise. the $50.000 cost has already been incurred and cannot be undone. And it
would be folly to continue making the obsolete product in a misguided attempt to “re-
cover” the original cost of the machine. In short, the $50.000 originally paid for the ma-
chine is a sunk cost that should be i1gnored in current decisions.
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C ommltted fixed costs Investments in facilities, equipment, and basic organizational structure
that can’t be significantly reduced even for short periods of time without making fundamental
changes. (p. 196)

Committed Fixed Costs 4.a L) 4 44,
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Discretionary fixed costs Those fixed costs that arise from annual decisions by management to

spend on certain ﬁxed cost 1te1ns 5uch as ad\ emsmg and research. (p. 196)
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Relevant range The range of acti\;i‘ry within which assmnpii‘ons about variable and fixed cost
behavior are valid. (p. 49)
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