Learning Objectives

Altar studying Chapier 6, you should be able to:
LO1 Explain haw changes in activity
affect contribution margin and net
operating income.
~ LOZ2 Prepare and interpret a cost-
o volume-profit (CVP) graph. ‘
i LO3 Use the contribution margin ratio
- {CM ratio) to compute changes in
- contribution margin and net operating: :
income resulting from changes in sales =
volume. * :

. Show the effects on contribution
of changes in variable costs,
elling price, and volume. :
te the break-even pointin
s and sales dollars.
stermine the level of sales
- aeeded {o achieve 2 desired target profit.
,'?‘_? Compute the margin of safety and
- 2xplain its significance.
LO8 Compute the dégree of operating
gverage at a particular level of sales and
sxplain how it can be used to predict
-hanges in net operating income.

.09 Compute the break-even point

| or a multiproduct company and explain
he effects of shifts in the sales mix

in contribution margin and the -
reak-even point. :

What Héppene_d 'tc,,s.t_he Profit?

Cost-Volume-Profit
Relationships

Chip Conley is CEQ of Jole de
" Vivre Hospitality, a compzt vy
that owns and operates 28 hos-
pitality businesses in northern
California. Conley summed up
the company’s experience after
the dot.com crash and 9/11 as
’ follows: “In thg history of Ameri-
2% can hotel markets, no hotel
_market has ever seen a drop in

| revenues as precipitous as the
“one in San Francisco and Silicon

v : <2l Valley in the last two years. On
‘average, hotel revenues ... . dropped 40% to 45%. . . . We've been fortunate that
our breakeven ppint is lower than our competition’s. . . . But the problem is that the .
hotel business is a fixed-cost business. So in an environment. where you have those
precipitous drops and our costs are moderately fixed, our net incomes—well, they're

not incomes anymore, they're losses.” B

‘Source: Karen Dillon, “Shop Talk," Inc magazine, December 2002, pp. 111-114.



Cost-Volume-Profit Relationships

is i rful tool that helps mana ers
_orofit (CVP) analysis is a powe p ger
os, —VO,udm‘:cp:;?au.oSlships among cost, volume, and profit. CVP analysis
ocf::;r:): how profits are affected by the following five factors:

3.‘ Unit variable costs.
4. Total fixed costs.

. v @

services to offer, what prices to charge, what marketing strategy to use, and what Cost struc-
ture to implement. To help understand the role of CVP analysis in business decisions, con-

sider the case of Acoustic Concepts, Inc., a company founded by Prem Narayan.
7|

Prem, who was a graduate student in engineering at the time, started Acoustic Concepts to
market a radical new speaker he i '

had designed for automobile sound systems. The speaker, : NANAGERIAL
icroprocessor-and proprietary software to boost Ac_&o:g;-:gﬁ

ted with a Taiwanese electronics manufac-

. With seed fmoney provided by his family, Prem placed an order L

ran advertisements in auto magaziries, S S e N
‘ r Was an almost immedia;ei‘ success, and sales grew to the point that 0 o
1 moved th v out of his apartment and into rented uarters in a
Dy industrial park. He also hired a receptionist, an accountant, a sales tﬁagager. and a 0
1 sales staff to sell the speakers to retail stores The accountant, Bob Luchinni, had ®
ked for several smal) companies where he had acted as a business advisor as well as ac- ot
nt and bookkeeper. The following discussion occurred soon after Bob was hired; =~ Accoustic Concepts inc.

: > Bob, I've
- . help answer’ : R
~ Bob: We're in great shape. The loan from your family will be paid off within a few months.

- Prem: 1 know, but I #m worried about the risks I’ve taken on by expanding operations.
4 What would happen if a competitor entered the market and our sales slipped? How far
i could sales drop without putting’us into the red? Another question I'vE been trying to

resolve is how much our sales would have to increase to justify-the big marketing cam-
4 paign the sales staff is pushing for. - , -5 Yo a =
. Bob: Marketing always wants more money for advertising.
Prem And they are always pushing me to drop the selling price on the speaker. I agree
~ with them that a lower price will boost our volume, but I'm not sure the increased vol-
ume will offset the loss in revenue from the lower price.
- Bob: It sounds like these questions are all related in some wa
~ our selling prices, our costs, and our volume, ] shouldn’t
- with some answers, . :
Prem: Can we meet again in a couple of days to see what you have come up with?
Bob: Sounds good. By then I'll have some preliminary answers for you as well as a mode| ‘
. you can use for answering similar questions in the future.
E : ‘

got a lot of questions about the company’s ﬁnanégs’ that I hope you can

!

Y to the relationships among
have a problem coming up

- The Basics of Cost-Volume-Profit (CVP) Analysis

50D . . uchinni’s preparation for his forthcoming meeting with Prem begins where our study
ost behavior in the preceding chapter left off—with the contribution income statement.
ition income statement emphasizes the behavior of costs and therefore is ex-

1

pful to managers in judging the imp_abt on profits of changes in selling price,

s =






r o Cost-Volume-Profit Relationships 0
/ .

i tribution margin. then all of
I kers can be sold to generate $35.000 in contri o
If enough speakers ct

he fixed expen c co { ill break even for the month—that is.

‘ YERE ‘ered and the company wil e ) Il —that

{ f : > A \,‘;\ r ”,{olh,'r no:' loss but just cover all of its costs. To reach the break-even
it will show neither p b

h mpany will have to sell 350 speakers in a month, since each speaker sold yields
oint, the co. s
/ aflon in contribution margin:

f % Contrlblutlon inéome Statemept al e

: Sales of 350 Speakers /.,

| , - Total Per Unit

i Sales (350 Speakers) ..., . .. .. $87,500 $250

: Variable expenses ... . . ... 52500 150
Contribution margin |, | | BT, 35,000 $100
Fixed expenses ... . .= " 35,000 D

i' Net operating income . ., ., ... $ 0

Computation of the break-even point is discussed in deaj] later in the'chupter: for the
moment, note that the break-even point is the level of sales ot which profit is zero. -

Once the break-even point has been reached, pep operating income will increqse by
 the amount of the unit contribution margin for each additional unir sold. For example,
1838 sPé'alfgrs are sold in a month, then the net Operaling income for the month wil] be

- Sales (351 Speakers) . ... <. $87,750 $250

Variable OXpensesTFTIEC e ies - 52,650 150

=il et

Contribution margin; ... -l 35,100 - $100

flxedidxpensest il Ul 35,000 @ @ —
Net operating income . .. e SIET00

trate. if Acoustic Concepts is currently selling 400 speakers p

| C _ selli . €rmonth and plans to .
crease sales to 425 speakers per month, the anticipated impact

on profits can be computed
as follows: ; : |

Increased numper of Speakers to be solg . ' :
Contribution margin per speaker .. .. R $100
&3 2Ll

Increase in net Operating income
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profits of a multiproduct company are atfected by its sales mix, Changes in the sales mix can

i sak- ' )
b a tcl.lhe break-even point, margin of safety, and other eriticnl factors,
3
: P
. N .
g , CVP Relationships
s ¥ Voltar Company manufacture gy
k diation C“V\pml‘x“ e;‘:“"t?\:mm‘s and “_Cni a Spccu.\hzed cordless telephone for high electromagnetic ra-
E TR 8. The company's contribution format income statement for the most recent year )
\ i : &
! L ) ‘ Total Per Unit  Percent of Sales A V
| Sales (20,000 ynits) . . -+ §1,200000, - $60 S\ 100% o
; ( —) Varlable expenses ... 900,000 ( 45 . e s .

- Contribution MATGINkp s o+ . -300,000 §15. 4, fr s
///’/ b’) -Fixed expenses g . .. --------- k) _w b ‘

S r Naot operating IncOmMe . « <.« +++**° $ 60,000
;-.‘-.u Management is anxious to increase the company's profit and has asked for an analysis of a |
- number of items, , ¢ P s ) : /
i Required: : , : AL e AR -

|. Compute the company's CM ratio and variable expense ratio. . e
SaaE 2. Compute the company's break-even point in.both units and salcs‘dqnars. Use the cquation mclhog_.s - :
b 43 : 3. Assume that sales increase by $400,000 next year. If cost behavior patterns ren)a\n‘un;hanged._ by (
<k how much, will the company’s fiet operating income increase?, Use the CM ratio to compute your, -1 ] -
AFRRD ' answerj/ : AR o e e .
. 4. Referto the original data. Assume that next year management wants the company 1o earn & prqfu
a4 of at least $90,000. How many units will have to be sold to meet this target profit? &

5. Referto the ori ginal data, Compute the company’s margin of safety in botldpj\ar and percentage

form, . i ! e T L . 4 -

‘ 6. . Compute the company's degree of operating leverage at the present level of sa\es..
] b Assume that through a more intense effort by the sales staff, the company’s sales increasc by
e ' 8% next year. By what percentage would you expect net operating income to increase? Use
. ~ the degree of operating leverage 10 obtain your answer. - - :
* i "¢ Verify your answer to (b) by preparing a new contribution format income statement showing

d profits, m:mdgcmcm is considering the use of a higher-quality
speaker. The higher-quality s;')eaker'would increase variable costs by $3 per unit, but manage-
" ment could eliminate one quality inspector who is_paid aisalriu'y'of $3Q,000 per year. The sales
manager estimates that the higher-quality speaker would increase annual sales by at least 2.0%.
a.  Assuming that changes are made as described above, preparc a projected contribution format
income statement for next year. Show data on a total, per unit, and percentage basis.

b, . Compute the company's new break-gven point in both units and collars of sa}}efs. Use the

| contribution margin method. :
¢, Would you recommend that the changes be made? -

i an 8Y% incgease in sales.
e, 7. In an effort fo increase 3ales an

-






STt ........... 240,000
No\opmwgmme $ 84,000

b
“ Thus. the $84,000 expected net operating income for next year represents a 40% increase over the
$60.000 net operating income earned during the current year: J

$84.000 -~ $60.000 _ $24,000 e
- 500-00Q = $60.000 = 40% increase

Note from the income statement above that the increase in sales from 20,000 to 21,600 units

has increased both total sales and total variable expenses. It is a common error to overlook

y . . i c
the increase in variable expenses when preparing a projected contribution format incom
statement.

7. @ A 20% increase in sales would result in

24,000 units being sold next year: 20,000 units X
1.20 = 24,000 units. i : .

‘ ‘Total ~ Per Unit Percent of Sales
Sales (24,000 units) . :

0 units) . <. ... .., $1,440,000  $60
Variable expenses . . .. . MG 0GB 1,152,000 " 48"

Contribution WL 501 0 & by g o 288,000 EE

Fixed expenses ......... ... .. 210,000t ==
Net operating income . ... .. .. .. $ 78,000

"$45 + $3 = $48; 348 - $60 = 80%
1$240,000 — $30,000 = $210,000.

Note that the change in per unit variable ex

penses results in a change in both the per unit contri-
bution margin and the CM ratio. ‘

: : . Fixed expenses
b. g Break-even point in unit sales = : X.p T e A
. Unit contribution margin

_ 3210000 _ t:\
-”—$l,2perunit_ ; v.um )

N

) ‘Fixed expenses
Break-even point in dollar sales = —‘—L
e CM ratio

T ik e : 240,000

. T/ 0‘2/0] ’

e Yes. baséq on these data the changes should be }r\ade. The chan
nel operating income from the present $60,000 to $78,000 per

als.o result in a higher break-even point (17,500 units as
units), the company’s margin of

= $I:050.000 ﬁ
ges increase ‘thé company’s
year. Although the changes

compared to the present 16,000
safety actually becomes greater than before; :

Margin of safety in dollars = Total sales — Break-even sales -

= $1,440,000 - $1,050,000 = $390,000

€ company’s present marg
he proposed changes.

As shoyn in (5) above, th
benefits will result from ¢

~

in of safety is pniy $240,000. Thus, sc'veral












-
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—
W G
s per unit, and tne sales

volume decreases by 109%.

'E;(”EI:RCI:E 6-'13 Missing Data; Basic CVP Concepts (L.77 LT
ill in the missing amounts in each of the i s situati
cight case s 3
g ase situntions below. Each case is \independent of 1ne

others. (Hint: One way to find the missi
sing amounts would be to prepare a contribution | e
ment for each case, enter the known data, and then compute the missing items.) N -t

a. Assume that only one product is 'x:ing sold in each of the four following case situations:
Contribution Net Operating
‘ . Units Varlable Margin Fixed income
Case ‘ Sold Sales Expenses per Unit Expenses (Loss)
o AR . 45,000 $180,000 $120,000 7 $50,000 ?
- N ? $100,000 ? €10 $32,000 $8,000
< (e 10,000 ? $70,000 43 ? $12,000
Ao 6,000 $300,000 ? ? /$100,000 $(10,000)

b. Assume that more than one product is being sold in eaci of the four following case situations:

, P L 5 P
DRIy o Y ¢ N
‘ e

« g "r E _,;J_'..:,.\ B o : . i " 2.
iy N R “Contribution . N_et Opemﬂng
e il o . Margin ~ Fixed Income
Case .. ‘sSales . Expenses © (Percent) ~~ Expenses (Loss)

....... e ) e W -$7,000

....... $400,000 = $260,000 ? $100,000 R

....... 1 ? 60% $130,000 $20,000
2 ? $(5,000)

$600,000  $420,000

$%CISE 6-14 Break-Even and Target Profit
on Company is the exclusive distributor
has a CM ratio of 30%. The company's'ﬁxed

Analysis {LO';:. WA QSO .
for an automotive product that sells for SAQ per unit

expenses are $120,000 per year.

Required: . , y
|. What are the variable expenses per unit?
/"‘_.‘—

2. Using the equation method: - S e e
a. Whatis the break-even po'mt in units and &s dollars?
" What sales level in unjts and in sales doll4rs is required to earn an annual profit of

_ Assume that by using.a more efficient shipper, the company is able to reduce 1
expenses by $4 per unit. What is the company’s new break-even point in units

| dollars? o Ao
3. Repeat (2) above using the contribution margin method.

EXERCISE 6-15 Operating Leverage L04,108]
Magic Realm, Inc., has developed a new fantasy board game. The company sold 15,0
year at a selling price of $20 per game. Fixed costs associated with the game total $182

and variable costs are $6 per game. Production of the game is entrusted to a printing co
-able costs consist mostly-of payments to this contractor.

Required: : : A : o

. Prepare a contribution format income statement for the game last year and compu
operating leverage. ' : : =l

that the company can sell 18,000 games next yeaf (an ir

2. Management is confident
games, or 20%, over last year). Compute: ;
ting income for next year.

a. The expected percentage increase in net opera
b. The expected total dollar net operating income for next year. (Do not pr

statement: use the degree of operating leverage 0 compute your answer.)



| % A& CISE 6-17 Multiproduct Dreak-Even Analysis .00
l o longapo Sports Corporation s the distributor in the |
i

: ‘ ‘ "hilippines of 1weo PrEmium golfl balls e \
Flight Dynamic and the Sure Shot, Monthly sales and the contribution margin ratios for the two .m:l
§(‘ ucty follow: ‘ \
{

| } P roauoy
/

:
it D rprsmeysion hbirm Bbaon LT
“ FFamo o0n FEmey PR Ay Cp ey
, ";xl,.‘:ll mOo B e
. L5 (ad
[ . e pase, wihsen s
; FeMrrenoy In the PRilipgpines s
F IR 7850 per month, (e e
PIne SxppEIsEs 10
whesrvestared Iy 1% )

Required: ]
I Prepare a contribution format income statement for the cor
to one decimal place,

Compute the break-even point for the company based on the current sales mix,

7
3z Ak sn}cs increase by P100,000 a month, by how much would YOu expect net operating income to
increase? What are your assumptions? R

\pany as n whole, Carry computations

asic CVP Analysis (LO1, LO3, LO4, LOS, LOB) o ; :

ther Fri€nds, Inc., distributes a high-quality wooden birdhouse that sells for $20 per unit. Variable
ps costs are $8 per unit, and fixed costs total $180,000 per year, '
L Required: ;

Answer the following independent questions;

k 1. anl is the product’s CM ratio? : '
2. Use the CM ratio to determine the break-even point in sales dollars. .
B 3. Due to an increasc in.demand, the company estimates that sales will increase by $75,000 during
' the next year. By how'much should net operating income increase (or net loss decrease) assuming
that fixed costs do not change? : i
4. |

Assume that the operating results for last year were: \

i ‘ _ Shled. . e, ... $400,000 ,W
~ ‘ LN Variable expenses '

.......... 160,000
Contribution margin . .-, .. . ... 240,000
Fixed expenses . ........... - 180,000
Net operating income. . . . . ... $60,000

a. Compdte the degree of operating leverage at the current level of sales.

b. The president expects sales to increase by 20% next year, By what percentage should net
operating income increase? AL L , ' :
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PROBLEM 62
: “24 Droak-py
L]
. 1l:\c Shirt Works well, o Im::‘:

of CXriar
1 '],.1.\(“313 his saley by hiring Jocal ventshirin, ¢
an . r loct 1TR7 o '
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”' y
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|

U Target Profit Analysis (1

( ]
lllh’ly Of tee shiiris el n Juh ,)r"
L b
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rom th mimnuluciuror ' ¥
» .
f N sdvan

Mr. Hooper $K P
2 ‘ | it . k y
iy Brdarc | och with n munimom order of 7% . l k. g e il e '
rediin Increments of 75 MERhins, Any additiona) swensh vy fote,
orde i | § " Hwas would have
ince My ll-nvlu-n moplan would not e |

+ with the project would be the o tw of tl quire any ndditiona) fuchiirie
_ s ol the swentshins o
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ng price of the swentshins would e 513,50
[}

the t,vﬂl Commh

wles comminsior ' he set
. '

: weh, M "oy
of $1.50 for each shirt sold, fEI0epet would pay the sudent o
Kequired O e
| To maoke 1l
: *the project worthwhile, M
: r. ¥ -
ooper would regquire o %1.200 proft for the fum thuee

months of the venture at le
nture. What level of sales in units snd in doliars would be reapsired Lo yema e

1 Yo . 2 ’
drget net operating income? Show all computations
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PR LA G-20 Balow Mix; Dremb-Bven Anslysis; Murin of Bavaty (AT, L) )
. sarand Noveltlen, Ine,. or Falau makes two producty, Hawaiian Fantasy and Tahitian Yoy, Presem rev- \ ;
enue, cont, and nolon datn for the two products follow ;-
4

-

e Hewallangz Tahitier
p vf,'*"'}_ it ¥, 00

g ; i
: i S . i : / P od e - - "fﬁ" 7 ‘
3 , 77 b7 A My e
. ' v @M

] ) ¥

Selling price perunit, .. ............ ' 815 $100
_Variable expenses perunit.......... $9 %20 -

“Number of units sold @y ....... 20,000 5,000
. Oy \5. : L g

ixed expenses total $475.800 per Leg The Republic of Palau uses the U.S. dollar as its currency.
Required: % , :
- -] Assuming the sales mix given above, do the following: X ,
/. Prepare a contribution format income statement showing both dollar and percert columns

s
for each product and for the company as a whole.
h. -~ Compute the break-even point in dollars ff)r the company as a whole and the margin of
o safety in both dollars and percent. i M
2, The company has developed a new pro
pany could sell 10,000 units at $45 eac
- pany’s ﬁx,ed_expensgs would not change. -
~ a.Prepare another contribution forma income statement,
. (sales of the other two products would not change).

s b

b Compute the company’s new break-even point in dollars

& both dollars and percent. _ , : '
3. The president of the company examines your figures and says, *There's something strange here.

- 4

} ~ Our fixed costs haven’t changed and you show greater total contribution margin if we add the
3

l

dﬁct 1o be called Samoan Delight. Assume that the com-
h, The variable expenses would be $36 each. The com-

inc\ud'ing sales of the Samoan Delight

and the new margin of safety in

new product, but yoti also show our break-even point going up. With greater comr‘i.bu\'\on margin.
the break-even point should go down, not up. You've made a mistake somewhere.” Explain to the

_ president what has happened.



ﬁEQUIred- — v =ra wunzam, 5270‘000. Ty pPAVAULL WIS

1. Pre
o Pare a contribution format j
ncome statement for the month based o
g n act { { res
5 gle Income statement in the format shown above. ot e
2. ompute the break-even pomt in sales dolla
. ; : rs for the month based on your actu
2. Considering the fact that : : ey

the company met its R750,000 sales budget for the month. the president

shown on your income statement in (1) above. Prepare a brief memo for
the president expl: uﬂﬂ why both the operating results and the break-even point in sales dollars
Aarg/diflerent fropywhat was budgeted.

v /
Nl
PROBLEM&-21 Bésic CVP Analysis; Graphing [LO1, LG2, LOA, LOS!
: FashiofrShoe Company operates a chain of women's shoe shops around the country. The shops 7
cairy many styles of shoes that are all sold at the same price. Snles personnel in the shops are paid a 4

substantial commission on each pair of shoes sold (in addition to a small basic salary) in order o
encourage them to be aggressive in their sales efforts
The following worksheet contains cost and revenue data for Shop 48 and is typical of the company’s

many outlets:

is shocked at the results

@
ﬂr P, Per Pair of
I £ Shoes
-2 Selling price : $ 3000 ;
‘4 Variable expenses. SR
5 Invoicecost, $ 4380 e
& Sales commission : ___ 450 -
1 Totalvariable expenses -~ $ 1800
9 R N ' Annual ' s '
10 Fixed expenses. : Lo
- sy Advertising . e o a8 30,000 s M Falnrn o Ty al S
12 Rent " | - 20,000 R | S :
13 Salaries . 100,000 . Vi ~
14 Total fixed expenses ,$150,000 X 2l aBy |
15 ‘ sSR! b - L
| TR »,&‘ahun,(smetz,(sneetal e | b ol ]
R -4 AT \;"‘
'Requ:red

=, Calculafe the annual break-even point in dollar sales and in unit sales for Shop 48 :
2. Prepar¢ a CVP °raph showing cost and revenue data for Shop 48 from a zero level of activity up

to 17,000 pairs of shoes sold each year. Clearly indicate the break-even polnt on the graph, .

3. If 12,000 pairs of shoes are sold in a year. what would be Shop 48's net operating income or loss?

The company is consldcrmg paying the store mdnagcr of Shop 48 an incentive commission of 75
cents per pair of shoes (in addition to the salesperson’s commission). If this change is made. what
will be the new break-cven point in dollar sales and in unit sales?
Reter to the original data. As an alternative to (4) above, the'company is considering paying the
store manager 50 cents commission on each pair of shoes sold in excess of the break-even point.

If this change is made, what will be the shop s net operating income or loss n 15 000 p.un of
shoes are .sold"



