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Chapter 2

Cost-Volume-Profit Relationships

Solutions to Questions

2-1 The contribution margin (CM) ratio is
the ratio of the total contribution margin to total
sales revenue. It can also be expressed as the
ratio of the contribution margin per unit to the
selling price per unit. It is used in target profit
and break-even analysis and can be used to
quickly estimate the effect on profits of a
change in sales revenue.

2-2 Incremental analysis focuses on the
changes in revenues and costs that will result
from a particular action.

2-3 All other things equal, Company B, with
its higher fixed costs and lower variable costs,
will have a higher contribution margin ratio than
Company A. Therefore, it will tend to realize a
larger increase in contribution margin and in
profits when sales increase.

2-4 Operating leverage measures the impact
on net operating income of a given percentage
change in sales. The degree of operating
leverage at a given level of sales is computed by
dividing the contribution margin at that level of
sales by the net operating income at that level
of sales.

2-5 The break-even point is the level of
sales at which profits are zero.

2-6 (a) If the selling price decreased, then
the total revenue line would rise less steeply,
and the break-even point would occur at a

higher unit volume. (b) If the fixed cost
increased, then both the fixed cost line and the
total cost line would shift upward and the break-
even point would occur at a higher unit volume.
(c) If the variable cost per unit increased, then
the total cost line would rise more steeply and
the break-even point would occur at a higher
unit volume.

2-7  The margin of safety is the excess of
budgeted (or actual) sales over the break-even
volume of sales. It is the amount by which sales
can drop before losses begin to be incurred.

2-8  The sales mix is the relative proportions
in which a company’s products are sold. The
usual assumption in cost-volume-profit analysis
is that the sales mix will not change.

2-9 A higher break-even point and a lower
net operating income could result if the sales
mix shifted from high contribution margin
products to low contribution margin products.
Such a shift would cause the average
contribution margin ratio in the company to
decline, resulting in less total contribution
margin for a given amount of sales. Thus, net
operating income would decline. With a lower
contribution margin ratio, the break-even point
would be higher because more sales would be
required to cover the same amount of fixed
costs.

© 2020 by McGraw-Hill Education. All rights reserved. No reproduction or distribution without the prior written

consent of McGraw-Hill Education.

Solutions Manual, Chapter 2

Managerial Accounting for Managers 5th edition Noreen Solutions Manual


https://accountingtexts.com/books/9781259969485-solutions

Chapter 2: Applying Excel

The completed worksheet is shown below.

W oo ] o oLn s b e

10

| A B e e | E [
|Chapter 2: Applying Excel '

|Data

|Unit sales 20.000 units
|Selling price per unit 560 per unit
|Variable expenses per unit 545 per unit
|Fixed expenses $240.000

:Enfer a formula info each of the cells marked with a ? below
|Review Problem: CVP Relationships

11 |

12
13
14
15

:Cnmpute the CM ratio and variable expense ratio

16|

17
18
19
20
21
2
23
24
25
2b

| Selling price per unit 560 per unit
|Variable expenses per unit 45 per unit
|Contribution margin per unit 315 per unit
|CM ratio 25%
|\Variable expense ratio 75%

;Compute the break-even

27 |

28
29
30
21
32
33

34|

25

36 |

|Break-even in unit sales 16.000 units
|Break-even in dollar sales $960.000
ECompute the margin of safety

|Margin of safety in dollars 5240000
|Margin of safety percentage 20%
;Compute the degree of operating leverage

|Sales $1,200.000
|Varable expenses 500.000
|Contribution margin 300,000
|Fixed expenses 240,000

|Met operating income & 60.000
':Degree of operating leverage 5.00

¢ » ..| Filledin Chapter2Form | .. (& (] _ 3
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Chapter 2: Applying Excel (continued)
The completed worksheet, with formulas displayed, is shown below.

| A B S
1 |Chapter 2: Applying Excel
7 |
2 |Data
4 |Unit sales 20000 units
5 |Selling price per unit 60 per unit
6 |Variable expenses per unit 45 per unit
7 |Fixed expenses 240000
B |

3 !Er?!‘er a formula infe each of the cells marked with a 7 below
10 Review Problem: CVP Relationships

11 |

12 |Compute the CM ratio and variable expense ratio

13 |Selling price per unit =B5 per unit
14 |Variable expenses per unit =B6 per unit
15 |Contribution margin per unit =B13-B14 per unit
16 |

17 |CM ratio =B15/B13

18 |Variable expense ratio =B14/B13

19 |

20 |Compute the break-even

21 Break-even in unit sales =B7/B15 units
22 Break-even in dollar sales =B7/B17

23 |

24 | Compute the margin of safety

25 |r'u’largin of safety in dollars =B4*B5-B22

26 |Margin of safety percentage =B25/(B4"B5)

27 |

28 |Compute the degree of operating leverage

29 | Sales =B4"B13

30 Variable expenses =B4"B6

31 |Contribution margin =B29-B30

32 |Fixed expenses =B7

33 |Net operating income =B31-B32

34 |

35 |Degree of operating leverage =B31/B33

36 |

« . Chapter 2 Formulas . Chapte ... (+) 4

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Solutions Manual, Chapter 2

Managerial Accounting for Managers 5th edition Noreen Solutions Manual


https://accountingtexts.com/books/9781259969485-solutions

Chapter 2: Applying Excel (continued)

1. When the fixed expenses are changed to $270,000, the worksheet
changes as shown below:

2 |- B e | D -

1 |Chapter 2: Applying Excel

2

3 Data

4 |Unit sales 20.000 units

5 |Selling price per unit 360 per unit

6 |Variable expenses per unit 345 per unit

7 |Fixed expenses $270,000

g

9 |Enfer a formula into each of the cells marked with a ? below

10 |Review Problem: CVP Relationships

11 |

12 |Compute the CM ratio and variable expense ratio

13 |Selling price per unit 360 per unit

14 |Variable expenses per unit 45 per unit

15 |Contribution margin per unit 3156 per unit

16 |

17 |CM ratio 25%

18 |Variable expense ratio 75%

13 |

20 |Compute the break-even

21 |Break-even in unit sales 18,000 units

22 |Break-even in dollar sales $1.080,000

23

24 |Compute the margin of safety

25 Margin of safety in dollars $120,000

26 \Margin of safety percentage 10%

27|

28 |Compute the degree of operating leverage

29 Sales $1.200.000

30 |Variable expenses 900,000

31 |Contribution margin 300,000

32 |Fixed expenses ¥ 270,000

33 |Net operating income § 30,000

34 |

35 |Degree of operating leverage 10.00

36 | =
1 » .| Chapter 2 Requirement1 .. (¥ 4 3

The margin of safety percentage is now 10%, whereas it was 20%
before. This change occurred because the increase in fixed expenses
increased the break-even point and hence reduced the margin of safety
available for the current level of unit sales.
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Chapter 2: Applying Excel (continued)
2. With the changes in the data, the worksheet should look like this:

A b w7 B 5

1 |Chapter 2: Applying Excel

2

3 |Data

4 |Unit sales 10,000 units

5 |Selling price per unit $120 per unit

3] ;"u"ariable EXPENSES per unit 72 per unit

7 |Fixed expenses 420,000

&

9 |Enter a formula info each of the cells marfeed with a ? below

10 |Review Problem: CVP Relationships

11

12 Compute the CM ratio and variable expense ratio

13 |Selling price per unit $120 per unit

14 ;"u"ariable EXPENSEs per unit 72 per unit

15 |Contribution margin per unit 38 per unit

16 |

17 |CM ratio 40%

18 Variable expense ratio 60%

19 |

20 |Compute the break-even

21 Break-even in unit sales 8.750 units

22 Break-even in dollar sales 51,050,000

23

24 Compute the margin of safety

25 |Margin of safety in dollars 5150.000

26 Margin of safety percentage 13%

27

28 |Compute the degree of operating leverage

29 Sales 51,200,000

30 |Variable expenses 720,000

31 Contribution margin 480,000

32 |Fixed expenses " 420,000

33 |Net operating income 5 60000

34 |

35 |Degree of operating leverage 8.00

36 | -
1 » ..| Chapter2 Requirement2 .. (¥ 1] 3

The margin of safety percentage is 13% and the degree of operating
leverage is 8.
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Chapter 2: Applying Excel (continued)

3. The degree of operating leverage can be used to estimate the expected

percentage increase in net operating income from a 15% increase in
unit sales as follows:

Percentage change in net operating income = Degree of operating
leverage x Percentage change in sales = 8.00 x 15% = 120%

An increase of 120% over the current net operating income of $60,000
would result in net operating income of $132,000. This is verified in part
(4) that follows.
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Chapter 2: Applying Excel (continued)

4. Increasing the unit sales by 15% results in net operating income of
$132,000—an increase of 120% over the previous net operating income
of $60,000.

e e . L . A = 1 E 1 C 1 D 1 E o
1 |Chapter 2: Applying Excel
2 |
3 |Data
4 |Unit sales 11,500 units
5 [Selling price per unit $120 per unit
6 Variable expenses per unit 72 per unit
7 fFixed EXpENSES 3420.000
8
9 |Enter a formula into each of the cells marked with a ? below
10 |Review Problem: CVP Relationships
11
12 |Compute the CM ratio and variable expense ratio
13 |Selling price per unit $120 per unit
14 |Variable expenses per unit 72 per unit
15 |Contribution margin per unit 348 per unit
16 |
17 |CM ratio 40%
18 |Variable expense ratio 60%
20 |Compute the break-even
21_§Elreak-euen in unit sales 8,750 units
22 Break-gven in dollar sales $1.050.000
23 |
24 Compute the margin of safety
25 Margin of safety in dollars $330.000
26 |Margin of safety percentage 24%
27|
28 |Compute the degree of operating leverage
29 [Sales $1,380,000
30 |Variable expenses 828,000
31 |Contribution margin 552,000
32 Fixed expenses " 420.000
33 ;Net operating income 3 132,000
34 |
35 |Degree of operating leverage 418
36 | [+
1 + .. | Chapter 2 Requirement 4 ) 1 3
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Chapter 2: Applying Excel (continued)
5. a. The initial plan for the Western Hombre motorcycle is summarized

below:
_ A B C D E -
1 |Chapter 2: Applying Excel
2
3 |Data
4 |Unit sales 600 units
5 |Selling price per unit 510,000 per unit
6 |Variable expenses per unit 57,500 per unit
7 |Fixed expenses £1.200.000
8
9 |Enter a formula into each of the cells marked with a ? below
10 |Review Problem: CVP Relationships
11
12 |Compute the CM ratio and variable expense ratio
13 | Selling price per unit 510,000 per unit
14 Wariable expenses per unit 7,500 per unit
15 |Contribution margin per unit $2 5600 per unit
16
17 |CM ratio 255%
18 Wariable expense ratio 75%
19
20 | Compute the break-even
21 |Break-even in unit sales 480 units
22 |Break-even in dollar sales $4,800,000
23
24 |Compute the margin of safety
25 |Margin of safety in dollars $1,200,000
26 |Margin of safety percentage 20%
27
28 | Compute the degree of operating leverage
29 Sales $6,000,000
30 |Variable expenses 4,500,000
31 |Contribution margin 1,500,000
32 |Fixed expenses ¥ 1,200,000
33 |Net operating income % 300,000
34
35 |Degree of operating leverage 5.00
36 -
1 + .. | Chapter 2 Requirement5(a) ... (%) 1 3
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Chapter 2: Applying Excel (continued)
5. b. The modified plan for the Western Hombre motorcycle is summarized

below:
A B C D E -

1 |Chapter 2: Applying Excel
2
3 |Data
4 |Unit sales 600 units
5 |Selling price per unit $9.000 per unit
6 |Variable expenses per unit 57,500 per unit
7 |Fixed expenses 5300.000
8
S |Enter a formula into each of the cells marked with a ? below
10 |Review Problem: CVP Relationships
11
12 |Compute the CM ratio and variable expense ratio
13 | Selling price per unit $9.000 per unit
14 \Variable expenses per unit 7,500 per unit
15 |Contribution margin per unit 51,500 per unit
16
17 |CM ratio 17%
18 |Variable expense ratio 83%
19
20 | Compute the break-even
21 | Break-even in unit sales 600 units
22 |Break-even in dollar sales 55,400,000
23
24 | Compute the margin of safety
25 |Margin of safety in dollars B0
26 |Margin of safety percentage 0%
27
28 | Compute the degree of operating leverage
29 |Sales £5,400,000
30 |Variable expenses 4,500,000
31 |Contribution margin 800,000
32 |Fixed expenses 500,000
33 [Net operating income B -
34
35 |Degree of operating leverage i #OMW/I

L
L=
L

4+ » .. | Chapter 2 Requirement 5(b) ... (+) 4 b
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Chapter 2: Applying Excel (continued)

This does not appear to be a good plan. At best, Thad would only
break even—and that assumes that 600 units would still be sold
despite the drastic reduction in advertising expenses. The margin of
safety is zero which means that any decrease in sales to below 600
units would result in a loss.

The degree of operating leverage is displayed in the worksheet as
#DIV/0!. This means that Excel is unable to compute the degree of
operating leverage because the divisor is 0. The divisor is 0 because
the degree of operating leverage is the contribution margin divided
by the net operating income and the net operating income is zero.
Technically, the degree of operating leverage is undefined when net
operating income is zero.
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The Foundational 15

1. The contribution margin per unit is calculated as follows:

Total contribution margin (a) .............. $8,000
Total units sold (b) ... vevvies cveeeenn, 1,000 units
Contribution margin per unit (a) + (b). $8.00 per unit

The contribution margin per unit ($8) can also be derived by calculating

the selling price per unit of $20 (= $20,000 + 1,000 units) and
deducting the variable expense per unit of $12 (= $12,000 + 1,000

units).

2. The contribution margin ratio is calculated as follows:

Total contribution margin (a) .............. $8,000
Total sales (b)...ovvevivieen vevviees cevevieees $20,000
Contribution margin ratio (a) + (b)...... 40%

3. The variable expense ratio is calculated as follows:

Total variable expenses (a)........ccccee... $12,000
Total sales (b)...oveevivieen vevviies cevevnees $20,000
Variable expense ratio (a) + (b).......... 60%

4. The increase in net operating income is calculated as follows:

Contribution margin per unit (@).....c...cuveenn. $8.00 per unit

Increase in unit sales (b) unit
1
Increase in net operating income (a) x (b)
$8.00

5. If sales decline to 900 units, the net operating income would be

computed as follows:
Total Per Unit

Sales (900 units) .......... $18,000 $20.00
Variable expenses......... 10,800 12.00
Contribution margin...... 7,200 $ 8.00
Fixed expenses............. 6,000

Net operating income ... $ 1,200
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The Foundational 15 (continued)

6.

7.

8.

0.

The new net operating income would be computed as follows:
Total Per Unit

Sales (900 units) .......... $19,800 $22.00

Variable expenses......... 10,800 12.00

Contribution margin...... 9,000 $10.00

Fixed expenses............. 6,000

Net operating income ... $ 3,000

The new net operating income would be computed as follows:
Total Per Unit

Sales (1,250 units) ....... $25,000 $20.00

Variable expenses......... 16,250 13.00

Contribution margin...... 8,750 $ 7.00

Fixed expenses............. 7,500

Net operating income ... $ 1,250

The equation method yields the break-even point in unit sales, Q, as
follows:

Profit = Unit CM x Q — Fixed expenses
$0 = ($20 — $12) x Q — $6,000
$0 = ($8) x Q — $6,000

$8Q = $6,000
Q = $6,000 = $8
Q = 750 units

The equation method yields the dollar sales to break-even as follows:

Profit = CM ratio x Sales — Fixed expenses
$0 = 0.40 x Sales — $6,000
0.40 x Sales = $6,000
Sales = $6,000 =+ 0.40
Sales = $15,000

The dollar sales to break-even ($15,000) can also be computed by
multiplying the selling price per unit ($20) by the unit sales to break-
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even (750 units).
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The Foundational 15 (continued)

10. The equation method yields the target profit as follows:

Profit = Unit CM x Q — Fixed expenses
$5,000 = ($20 — $12) x Q — $6,000
$5,000 = ($8) x Q — $6,000

$8Q = $11,000
Q =$11,000 + $8
Q = 1,375 units

11. The margin of safety in dollars is calculated as follows:

SalES it $20,000
Break-even sales (at 750 units).......cccccvveennnenn. 15,000
Margin of safety (in dollars) ....c...cceevveviiiennnns $ 5,000
The margin of safety as a percentage of sales is calculated as follows:
Margin of safety (in dollars) (2).......cceeee... $5,000
Sales (b)..ovveiieiiiii e $20,000
Margin of safety percentage (a) = (b) ....... 25%

12. The degree of operating leverage is calculated as follows:
Contribution margin (a) . .coevevvevnvennnennn. $8,000
Net operating income (b).........cceeveennnn. $2,000
Degree of operating leverage (a) + (b) . 4.0

13. A 5% increase in sales should result in a 20% increase in net
operating income, computed as follows:

Degree of operating leverage () .......cceevvevniiernnnnennn. 4.0
Percent increase in sales (D) ....oooveveviiiiiiiiiiiiiie, 5%
Percent increase in net operating income (a) x (b) ... 20%

14. The degree of operating leverage is calculated as follows:

Contribution margin ($20,000 — $6,000) (a) ......... $14,000
Net operating income (b) ...cvvvviviiiiiiiceeieeee e, $2,000
Degree of operating leverage (a) = (b) .....ceevvunnens 7.0
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The Foundational 15 (continued)

15. A 5% increase in sales should result in a 35% increase in net
operating income, computed as follows:

Degree of operating leverage (a)
Percent increase in sales (D) ....ccooevvviviiiiciiiiiiciees 5%

Percent increase in net operating income (a) x (b) .... 35%
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Exercise 2-1 (20 minutes)

1. The revised net operating income would be:

Total Per Unit
Sales (10,100 units) ........ $353,500 $35.00
Variable expenses ........... 202,000 20.00
Contribution margin ........ 151,500 $15.00
Fixed expenses ............... 135,000
Net operating income....... $ 16,500
You can get the same net operating income using the following
approach:
Original net operating income.... $15,000
Change in contribution margin
(100 units x $15.00 per unit).. 1,500
New net operating income.......... $16,500
2. The revised net operating income would be:
Total  Per Unit
Sales (9,900 units) ............ $346,500 $35.00
Variable expenses.............. 198,000 20.00
Contribution margin .......... 148,500 $15.00
Fixed expenses ................. 135,000
Net operating income......... $ 13,500
You can get the same net operating income using the following
approach:
Original net operating income.............. $15,000
Change in contribution margin
(-100 units x $15.00 per unit).......... (1,500)
New net operating income.................. $13,500
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Exercise 2-1 (continued)

3. The revised net operating income would be:
Total Per Unit

Sales (9,000 units)........ $315,000 $35.00
Variable expenses.......... 180,000 20.00
Contribution margin ...... 135,000 $15.00
Fixed expenses ............. 135,000

Net operating income.... $ 0
Note: This is the company’s break-even point.
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Exercise 2-2 (30 minutes)

1.

2.

The CVP graph can be plotted using the three steps outlined in the text.
The graph appears on the next page.

Step 1. Draw a line parallel to the volume axis to represent the total
fixed expense. For this company, the total fixed expense is $24,000.

Step 2. Choose some volume of sales and plot the point representing
total expenses (fixed and variable) at the activity level you have
selected. We'll use the sales level of 8,000 units.

Fixed eXpenses.....coccvvveeiiiiiiinn e e $ 24,000
Variable expenses (8,000 units x $18 per unit) .... 144,000
Total eXPeNnSe.....cocviiviiiiir $168,000

Step 3. Choose some volume of sales and plot the point representing
total sales dollars at the activity level you have selected. We'll use the
sales level of 8,000 units again.

Total sales revenue (8,000 units x $24 per unit) .. $192,000

The break-even point is the point where the total sales revenue and the
total expense lines intersect. This occurs at sales of 4,000 units. This
can be verified as follows:

Profit = Unit CM x Q — Fixed expenses
= ($24 — $18) x 4,000 — $24,000
= $6 x 4,000 — $24,000
= $24,000—- $24,000
= $O

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.
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Exercise 2-2 (continued)

CVP Graph

$200,000

$150,000 /

$100,000 Y

Dollars

$50,000 / #

/ .
o/

0 2,000 4,000 6,000 8,000
Volume in Units

~o~Fixed Expense -Total Expense ~&~Total Sales Revenue
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Exercise 2-3 (15 minutes)

1.

The profit graph is based on the following simple equation:

Profit = Unit CM x Q — Fixed expenses
Profit = ($16 — $11) x Q — $16,000
Profit = $5 x Q — $16,000
To plot the graph, select two different levels of sales such as Q=0 and

Q=4,000. The profit at these two levels of sales are -$16,000 (=$5 x 0
— $16,000) and $4,000 (= $5 x 4,000 — $16,000).

$5,000

$0

-$5,000

Profit

-$10,000

-$15,000

-$20,000

Profit Graph
v
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Sales Volume in Units
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Exercise 2-3 (continued)

2. Looking at the graph, the break-even point appears to be 3,200 units.
This can be verified as follows:

Profit = Unit CM x Q — Fixed expenses
= $5 x Q — $16,000
= $5 x 3,200 — $16,000
= $16,000 — $16,000
= $0
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Exercise 2-4 (10 minutes)

1. The company’s contribution margin (CM) ratio is:

Total sales....cceviviviiiiiinnnn, $200,000
Total variable expenses......... 120,000

Total contribution margin (a). $ 80,000

Total contribution margin (a). $80,000
Total sales (b)....ccoevvvveniinnnnns $200,000
CMratio (@) = (b) .cevvvevnrennnnns 40%

2. The change in net operating income from an increase in total sales of
$1,000 can be estimated by using the CM ratio as follows:

Change in total sales (a)......cccoveeviiiiriiierniiierie e $1,000
CM ratio (D) coeveeieiieicerce e 40%
Estimated change in net operating income (a) x (b) . $400

This computation can be verified as follows:

Total sales (@)....ccvvvervvrennrennnn. $200,000

Total units sold (b).....cccccevuneeen.. 50,000 units
Selling price per unit (a) = (b) .. $4.00 per unit
Increase in total sales (a) ......... $1,000

Selling price per unit (b)........... $4.00 per unit
Increase in unit sales (a) + (b). 250 units
Increase in unit sales ............... 250 units
Original total unit sales............. 50,000 units
New total unit sales.................. 50,250 units

Original New

Total unit sales ............... 50,000 _ 50,250
SalesS...cocvviiriiiirea, $200,000 $201,000
Variable expenses ........... 120,000 120,600
Contribution margin ........ 80,000 80,400
Fixed expenses ............... 65,000 _65,000
Net operating income....... $ 15,000 $ 15,400
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Exercise 2-5 (20 minutes)

1. The following table shows the effect of the proposed change in monthly
advertising budget:
Sales With
Additional
Current Aavertising
Sales Budget  Difference

SalesS...ovviiiiiiiiie e, $180,000 $189,000 $ 9,000
Variable expenses ........... 126,000 132,300 6,300
Contribution margin ........ 54,000 56,700 2,700
Fixed expenses ............... 30,000 35,000 5,000

Net operating income....... $ 24,000 $ 21,700 $ (2,300)
Assuming no other important factors need to be considered, the
increase in the advertising budget should not be approved because it
would lead to a decrease in net operating income of $2,300.
Alternative Solution 1

Expected total contribution margin:

$189,000 x 30% CM ratio.....c....cevnn... $56,700
Present total contribution margin:

$180,000 x 30% CM ratio.....c....cevnn... 54,000
Incremental contribution margin ........... 2,700
Change in fixed expenses:

Less incremental advertising expense . 5,000
Change in net operating income............ $ (2,300)

Alternative Solution 2
Incremental contribution margin:

$9,000 x 30% CM ratio .....cevvvvnreennnnn. $2,700
Less incremental advertising expense.... 5,000
Change in net operating income............ $ (2,300)
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Exercise 2-5 (continued)

2. The $2 increase in variable expense will cause the unit contribution
margin to decrease from $27 to $25 with the following impact on net

operating income:

Expected total contribution margin with the

higher-quality components:
2,000 units x 1.1 x $25 per unit............ ,
Present total contribution margin:

2,000 units x $27 per unit.......cccceuuveenn.
Change in total contribution margin........... $ 1,000

Assuming no change in fixed expenses, the net operating income will
also increase by $1,000. The higher-quality components should be used.
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Exercise 2-6 (20 minutes)

1. The break-even point in unit sales, Q, is computed as follows:

Profit = Unit CM x Q — Fixed expenses
$0 = ($15 — $12) x Q — $4,200
$0 = ($3) x Q — $4,200
$3Q = $4,200
Q = $4,200 + $3
Q = 1,400 baskets

2. The break-even point in dollar sales is computed as follows:

Unit sales to break even (@) ....cccoevvevniiiniennnnns 1,400
Selling price per unit (D) ..cocvvveeeiiiiie $15
Dollar sales to break even (a) x (b) ....ccevnvneeen. $21,000

3. The new break-even point in unit sales, Q, is computed as follows:

Profit = Unit CM x Q — Fixed expenses
$0 = ($15 — $12) x Q — $4,800
$0 = ($3) x Q — $4,800
$3Q = $4,800
Q = $4,800 - $3
Q = 1,600 baskets

The break-even point in dollar sales is computed as follows:

Unit sales to break even (@) .....ccoovevviiiininiennnnn. 1,600
Selling price per unit (D) ..cccvvvveiiiiiiiee, $15
Dollar sales to break even (a) x (b) .....cevuvneeen. $24,000
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Exercise 2-7 (10 minutes)

1. The required unit sales, Q, to attain the target profit is computed as
follows:

Profit = Unit CM x Q — Fixed expenses
$10,000 = ($120 — $80) x Q — $50,000
$10,000 = ($40) x Q — $50,000
$40 x Q = $10,000 + $50,000

Q = $60,000 + $40
Q = 1,500 units

2. One approach to solving this requirement is to compute the unit sales
required to attain the target profit and then multiply this quantity by the
selling price per unit:

Profit = Unit CM x Q — Fixed expenses
$15,000 = ($120 — $80) x Q — $50,000
$15,000 = ($40) x Q — $50,000
$40 x Q = $15,000 + $50,000

Q = $65,000 + $40
Q = 1,625 units

Unit sales to attain the target profit (a)............ 1,625
Selling price per unit (b) ....cvovvvvriiiiviiieeniceeennn, $120
Dollar sales to attain target profit (a) x (b)...... $195,000
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Exercise 2-8 (10 minutes)

1. To compute the margin of safety, we must first compute the break-even
unit sales.

Profit = Unit CM x Q — Fixed expenses
$0 = ($30 — $20) x Q — $7,500
$0 = ($10) x Q — $7,500
$10Q = $7,500
Q = $7,500 + $10
Q = 750 units; or, at $30 per unit, $22,500

Sales (at the budgeted volume of 1,000 units).. $30,000

Less break-even sales (at 750 units) ................ 22,500

Margin of safety (in dollars) ........ccceevvevniiinnnns $ 7,500
2. The margin of safety as a percentage of sales is as follows:

Margin of safety (in dollars) (a)......c......... $7,500

Sales (D). $30,000

Margin of safety percentage (a) + (b) ...... 25%
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Exercise 2-9 (20 minutes)

1. The company’s degree of operating leverage would be computed as

follows:

Contribution margin () ......cceeveunnenn.
Net operating income (b)........c.........
Degree of operating leverage (a) + (b) ...

$48,000
$10,000
4.8

2. A 5% increase in sales should result in a 24% increase in net operating

income, computed as follows:

Degree of operating leverage (a) .....
Percent increase in sales (b).............
Estimated percent increase in net operating income (a) x (b).

24%

3. The new income statement reflecting the change in sales is:

Amount
Sales...iiiiiiiii . $84,000
Variable expenses.......... 33,600
Contribution margin ...... 50,400
Fixed expenses ............. 38,000
Net operating income.... $12,400

Net operating income reflecting change in sales......
Original net operating income (a).....

Change in net operating income (b)

Percent change in net operating income (b) + (a)...

Percent
of Sales
100%
~40%
60%

$12,400
10,000

$ 2,400
24%
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Exercise 2-10 (20 minutes)

1. The overall contribution margin ratio can be computed as follows:

Total contribution margin
Total sales

_ $30,000
$100,000

Overall CM ratio =

=30%

2. The overall break-even point in dollar sales can be computed as follows:
Total fixed expenses
Overall CM ratio
_ $24,000
30%

Overall break-even =

= $80,000

3. To construct the required income statement, we must first determine
the relative sales mix for the two products:

Claimjumper Makeover Total

Original dollar sales....... $30,000 $70,000 $100,000
Percent of total............. 30% 70% 100%
Sales at break-even....... $24,000 $56,000 $80,000
Claimjumper Makeover Total
SalesS...cooviiiiiiiiiiieees $24,000 $56,000 $80,000
Variable expenses* ....... 16,000 40,000 56,000
Contribution margin ...... $ 8,000 $16,000 24,000
Fixed expenses ............. 24,000
Net operating income..... $ 0

*Claimjumper variable expenses: ($24,000/$30,000) x $20,000 = $16,000
Makeover variable expenses: ($56,000/$70,000) x $50,000 = $40,000
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Exercise 2-11 (20 minutes)

a.
Number of units sold ..

Variable expenses.......
Contribution margin....
Fixed expenses...........
Net operating income..

Number of units sold ..
Variable expenses.......

Contribution margin....
Fixed expenses...........

Net operating income (loss)..

Variable expenses.......
Contribution margin.....
Fixed expenses...........
Net operating income..

Variable expenses ......
Contribution margin ...
Fixed expenses ..........

Net operating income (loss).

*Given

Case #1 Case #2
15,000 * 4,000
$180,000 * $12 $100,000 * $25
120,000 * 8 60,000 15
60,000 $4 40,000 $10 *
50,000 * 32,000 *
$ 10,000 $ 8,000 *
Case #3 Case #4
10,000 * 6,000 *
$200,000 $20 $300,000 * $50
70,000 * 7 210,000 35
130,000 $13* 90,000 $15
118,000 100,000 *
$ 12,000 * $ (10,000)*
Case #1 case #2
$500,000 * 100% $400,000 * 100%
400,000 80% 260,000 * 65%
100,000 20% * 140,000 35%
93,000 100,000 *
$ 7,000 * $ 40,000
Case #3 Case #4
$250,000 100% $600,000 * 100%
100,000 40% 420,000 * 70%
150,000 _60% * 180,000 _30%
130,000 * 185,000
$ 20,000 * $ (5,000)*
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Exercise 2-12 (30 minutes)

1.
Flight Dynamic Sure Shot Total Company
Amount % Amount % Amount %
Sales............... $150,000 100 $250,000 100 $400,000 100.0
Variable
expenses ...... 30,000 20 160,000 64 190,000 47.5
Contribution
margin.......... $120,000 80 $90,000 36 210,000 _52.5*
Fixed expenses 183,750
Net operating
income ......... $ 26,250

*$210,000 + $400,000 = 52.5%

2. The break-even point for the company as a whole is:
Dollar sales to _ Fixed expenses

break even Overall CM ratio
= $183,750 _ ¢350 000
0.525 '

3. The additional contribution margin from the additional sales is computed
as follows:

$100,000 x 52.5% CM ratio = $52,500

Assuming no change in fixed expenses, all of this additional contribution
margin of $52,500 should drop to the bottom line as increased net
operating income.

This answer assumes no change in selling prices, variable costs per
unit, fixed expense, or sales mix.

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Solutions Manual, Chapter 2 31

Managerial Accounting for Managers 5th edition Noreen Solutions Manual


https://accountingtexts.com/books/9781259969485-solutions

Exercise 2-13 (20 minutes)

Total  Per Unit

1. Sales (20,000 units x 1.15 = 23,000 units)..... $345,000 $ 15.00
Variable expenses .......ccccevvvivieiiiiniiienninen, 207,000 9.00
Contribution margin .......cccciiiiiiiies 138,000 $ 6.00
Fixed eXpenses ......c.ccvvvviiiiiiennienineee e 70,000
Net operating inCOMe........ccvvvviiiviirnirnnienns $ 68,000

2. Sales (20,000 units x 1.25 = 25,000 units)..... $337,500 $13.50
Variable exXpenses ......cccceeveeiiiviieensennneneenann, 225,000 9.00
Contribution margin ........cceveeeivviiiinieeneeeee e, 112,500 $4.50
FiXed eXPeNSES .....ccvuviireiieiiiirerin e e eeaa 70,000
Net operating inCOme........cooeevvveeniicienceneen, $ 42,500

3. Sales (20,000 units x 0.95 = 19,000 units)..... $313,500 $16.50
Variable expenses ........cccoevvviiiiiniiiinnneeneeennn, 171,000 9.00
Contribution margin ........ccccoeiiiiiiiiiiie 142,500 $7.50
Fixed eXpenses ......c.cvveviiiiiieniienieerer e 90,000
Net operating inCOME........covvvviviiiiniininnieeen, $ 52,500

4. Sales (20,000 units x 0.90 = 18,000 units)..... $302,400 $16.80
Variable expenses ........cccoevvviiiiiiiiinnceeneeenan, 172,800 9.60
Contribution margin ........ceeveiviviiiinienneeeee e, 129,600 $7.20
FiXed eXPeNSES .....cvvuviereiieiriir e err e eeaa 70,000
Net operating inCOmMe........cooeevvvieriviceeiceneen, $ 59,600
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Exercise 2-14 (30 minutes)

1. Variable expenses: $40 x (100% — 30%) = $28

2. The break-even points in unit sales (Q) and dollar sales are computed as
follows:

Selling price......ccoveviviiniiinnnnns $40 100%
Variable expenses................. 28 70%
Contribution margin .............. $12 30%

Profit = Unit CM x Q — Fixed expenses
$0 = $12 x Q — $180,000

$12Q = $180,000
Q = $180,000 = $12
Q = 15,000 units

In dollar sales: 15,000 units x $40 per unit = $600,000

Alternative solution:

Profit = CM ratio x Sales — Fixed expenses
$0 = 0.30 x Sales — $180,000
0.30 x Sales = $180,000
Sales = $180,000 + 0.30
Sales = $600,000

In unit sales: $600,000 + $40 per unit = 15,000 units

3. The unit sales and dollar sales needed to attain the target profit are
computed as follows:

Profit = Unit CM x Q — Fixed expenses
$60,000 = $12 x Q — $180,000
$12Q = $60,000 + $180,000
$12Q = $240,000
Q = $240,000 = $12
Q = 20,000 units

In dollar sales: 20,000 units x $40 per unit = $800,000
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Exercise 2-14 (continued)

Alternative solution:

Profit = CM ratio x Sales — Fixed expenses
$60,000 = 0.30 x Sales — $180,000
0.30 x Sales = $240,000
Sales = $240,000 = 0.30
Sales = $800,000

In unit sales: $800,000 + $40 per unit = 20,000 units

4. The new break-even points in unit sales and dollar sales are computed
as follows:

The company’s new cost/revenue relation will be:

Selling price ....oovvvviviiriiienneeeennn, $40 100%
Variable expenses ($28 — $4)..... 24 60%
Contribution margin.........c......... $16 40%

Profit = Unit CM x Q — Fixed expenses
$0 = ($40 — $24) x Q — $180,000
$16Q = $180,000
Q = $180,000 + $16 per unit
Q = 11,250 units

In dollar sales: 11,250 units x $40 per unit = $450,000

Alternative solution:

Profit = CM ratio x Sales — Fixed expenses
$0 = 0.40 x Sales — $180,000
0.40 x Sales = $180,000
Sales = $180,000 = 0.40
Sales = $450,000

In unit sales: $450,000 + $40 per unit = 11,250 units
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Exercise 2-14 (continued)

4. The dollar sales required to attain the target profit is computed as
follows:

Profit = CM ratio x Sales — Fixed expenses
$60,000 = 0.40 x Sales — $180,000
0.40 x Sales = $240,000
Sales = $240,000 =+ 0.40
Sales = $600,000
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Exercise 2-15 (15 minutes)

1.
Per

Total Unit
Sales (15,000 games)......... $300,000 $20
Variable expenses .............. 90,000 6
Contribution margin............ 210,000 414
Fixed expenses................... 182,000
Net operating income ......... $ 28,000

The degree of operating leverage is:
Degree of operating _ Contribution margin

leverage Net operating income
_ $210000 _
$28,000

2. a. Sales of 18,000 games represent a 20% increase over last year’s
sales. Because the degree of operating leverage is 7.5, net operating
income should increase by 7.5 times as much, or by 150% (7.5 x
20%).

b. The expected total dollar amount of net operating income for next
year would be:

Last year’s net operating income...........ccc.euuvees $28,000
Expected increase in net operating income next

year (150% X $28,000) .......cceevevvirirnnnrennnnnens 42,000
Total expected net operating income................ 70,000
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Exercise 2-16 (30 minutes)

1. The contribution margin per person would be:

Price per ticket.....ccoceviviiiiiiiiiiiee, $35
Variable expenses:
D] ] = $18
Favors and program.........c.cceeveeuieennnens 2 20
Contribution margin per person............. $15

The fixed expenses of the dinner-dance total $6,000 (= $2,800 + $900

+ $1,000 + $1,300). The break-even point would be:

Profit = Unit CM x Q — Fixed expenses
$0 = ($35 — $20) x Q — $6,000
$0 = ($15) x Q — $6,000
$15Q = $6,000
Q = $6,000 + $15
Q = 400 persons; or, at $35 per person, $14,000

Alternative solution:

Unit sales to_  Fixed expenses
break even  ynit contribution margin
_$6,000_ 400 persons
$15
or, at $35 per person, $14,000.
2. Variable cost per person ($18 + $2)....cccevuvneeen. $20
Fixed cost per person ($6,000 + 300 persons).. 20
Ticket price per person to break even............... $40

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Solutions Manual, Chapter 2

Managerial Accounting for Managers 5th edition Noreen Solutions Manual

37


https://accountingtexts.com/books/9781259969485-solutions

Exercise 2-16 (continued)

3. Cost-volume-profit graph:

$20,000
Total Sales
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Break-even point: Total
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Exercise 2-17 (30 minutes)

1. Profit = Unit CM x Q — Fixed expenses
$0 = ($50 — $32) x Q — $108,000
$0 = ($18) x Q — $108,000
$18Q = $108,000
Q = $108,000 + $18
Q = 6,000 stoves, or at $50 per stove, $300,000 in sales

Alternative solution:

Unit sales to _ Fixed expenses
break even "~ Unit contribution margin
$108,000

= 6,000 stoves

B $18.00 per stove
or at $50 per stove, $300,000 in sales.

2. An increase in variable expenses as a percentage of the selling price
would result in a higher break-even point. If variable expenses increase
as a percentage of sales, then the contribution margin will decrease as a
percentage of sales. With a lower CM ratio, more stoves would have to
be sold to generate enough contribution margin to cover the fixed costs.

3. Present: Proposed:
8,000 Stoves 10,000 Stoves*
Total  Per Unit Total  Per Unit
Sales ....ovvvviiiiiiiiiiiis $400,000 $50 $450,000 $45 **
Variable expenses.......... 256,000 32 320,000 32
Contribution margin....... 144,000 $18 130,000 $13
Fixed expenses.............. 108,000 108,000
Net operating income .... $ 36,000 $ 22,000

*8,000 stoves x 1.25 = 10,000 stoves
**¢50 x 0.9 = $45

As shown above, a 25% increase in volume is not enough to offset a
10% reduction in the selling price; thus, net operating income
decreases.
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Exercise 2-17 (continued)

4, Profit = Unit CM x Q — Fixed expenses
$35,000 = ($45 — $32) x Q — $108,000
$35,000 = ($13) x Q — $108,000
$13 x Q = $143,000

Q = $143,000 = $13
Q = 11,000 stoves

Alternative solution:
Unit sales to attain _ Target profit + Fixed expenses

target profit Unit contribution margin

$35,000 + $108,000
$13

= 11,000 stoves
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Exercise 2-18 (30 minutes)

1. Profit = Unit CM x Q — Fixed expenses
$0 = ($30 — $12) x Q — $216,000
$0 = ($18) x Q — $216,000
$18Q = $216,000
Q = $216,000 + $18
Q = 12,000 units, or at $30 per unit, $360,000

Alternative solution:

Unit sales _ Fixed expenses
to break even " ynit contribution margin
_$216,000 _

= 12,000 units
$18

or at $30 per unit, $360,000

2. The contribution margin is $216,000 because the contribution margin is
equal to the fixed expenses at the break-even point.

3. The unit sales to attain the target profit is computed as follows:

3. Units sold to attain _ Target profit + Fixed expenses
target profit Unit contribution margin

_$90,000 + $216,000
$18

= 17,000 units

Total  Unit
Sales (17,000 units x $30 per unit)....... $510,000 $30
Variable expenses
(17,000 units x $12 per unit)............. 204,000 12
Contribution margin .......ccoeeeeviiviiivnnnnnn. 306,000 $18
Fixed eXpenses .....c...cevvvviivinnienniennnennns 216,000
Net operating income........ccoccevvvvivnennn. $ 90,000
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Exercise 2-18 (continued)

4. Margin of safety in dollar terms:

Margin of safety _ i -
i1 dollars = Total sales - Break-even sales

= $450,000 - $360,000 = $90,000
Margin of safety in percentage terms:

Margin of safety _ Margin of safety in dollars
percentage

Total sales
_ $90,000 — 20%
$450,000

5. The CM ratio is 60% [= ($30 — $12) + $30].

Expected total contribution margin: ($500,000 x 60%) ..

$300,000
Present total contribution margin: ($450,000 x 60%) .... 270,000
Increased contribution margin.........ccccceeveiiiiiiiiicienee, $ 30,000

Alternative solution:
$50,000 incremental sales x 60% CM ratio = $30,000

Given that the company’s fixed expenses will not change, monthly net
operating income will also increase by $30,000.
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Problem 2-19 (45 minutes)

1. Sales (15,000 units x $70 per unit)......c.ccceevurennn. $1,050,000
Variable expenses (15,000 units x $40 per unit) ... 600,000
Contribution Margin ......c.ceeveeivviieieierrr e 450,000
Fixed eXpenses ......coviviiiiiiiiii e 540,000
Net operating l0SS ......ccevviiiiiieiiiri e, $ (90,000)

2. Unit sales to_ Fixed expenses

break even  Unit contribution margin
$540,000

B $70 per unit - $40 per unit

=18,000 units
18,000 units x $70 per unit = $1,260,000 to break even

3. See the next page.

4. At a selling price of $58 per unit, the contribution margin is $18 per unit.
Therefore:

Unit sales to _ Fixed expenses
break even  ynit contribution margin
_ $540,000
$18

= 30,000 units
30,000 units x $58 per unit = $1,740,000 to break even.

This break-even point is different from the break-even point in part (2)
because of the change in selling price. With the change in selling price,
the unit contribution margin drops from $30 to $18, resulting in an
increase in the break-even point.
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Problem 2-19 (continued)

3.

Unit

Selling Variable Contribution
Price  Expense

$70
$68
$66
$64
$62
$60
$58
$56

The maximum profit is $270,000. This level of profit can be earned by selling 45,000 units at a price

Unit

$40
$40
$40
$40
$40
$40
$40
$40

of $58 each.

Unit

Margin
$30
$28
$26
$24
$22
$20
$18
$16

Volume
(Units)
15,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
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Jotal

Contribution

Margin
$450,000
$560,000
$650,000
$720,000
$770,000
$800,000
$810,000
$800,000

Fixed
Expenses
$540,000
$540,000
$540,000
$540,000
$540,000
$540,000
$540,000
$540,000
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Net operating
income (loss)

$ (90,000)
$ 20,000
$110,000
$180,000
$230,000
$260,000
$270,000
$260,000
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Problem 2-20 (75 minutes)

1. a. Selling price......cccccvvvennnees $25 100%
Variable expenses............ 15 60%
Contribution margin ......... $10 _40%

Profit = Unit CM x Q — Fixed expenses
$0 = $10 x Q — $210,000

$10Q = $210,000
Q = $210,000 + $10
Q = 21,000 balls

Alternative solution:

Unit sales to _ Fixed expenses
break even  ynit contribution margin
_ $210,000
$10
= 21,000 balls
b. The degree of operating leverage is:
Degree of _ Contribution margin
operating leverage  Net operating income
- $300,000 _ 3 33 (younded)
$90,000
2. The new CM ratio will be:
Selling price.......c.ceeveennees $25 100%
Variable expenses ........... 18 72%
Contribution margin......... $7 28%

The new break-even point will be:

Profit = Unit CM x Q — Fixed expenses
$0 = $7 x Q — $210,000
$7Q = $210,000
Q = $210,000 = $7
Q = 30,000 balls
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Problem 2-20 (continued)

Alternative solution:

Unit sales to _ Fixed expenses
break even  ynit contribution margin
_ $210,000
$7
= 30,000 balls

3. Profit = Unit CM x Q — Fixed expenses
$90,000 = $7 x Q — $210,000
$7Q = $90,000 + $210,000
Q = $300,000 + $7
Q = 42,857 balls (rounded)

Alternative solution:
Unit sales to attain _ Target profit + Fixed expenses

target profit Unit contribution margin
_ $90,000 + $210,000 — 42 857 balls
$7 ’

Thus, sales will have to increase by 12,857 balls (= 42,857 balls —
30,000 balls = 12,857 balls) to earn the same amount of net operating
income as last year. The computations above and in part (2) show the
dramatic effect that increases in variable costs can have on an
organization. The effects on Northwood Company are summarized
below:

Present Expected
Break-even point (in balls) .......cccoovvieniiiniiienn, 21,000 30,000
Sales (in balls) needed to earn a $90,000 profit.. 30,000 42,857

Note that if variable costs do increase next year, then the company will
just break even if it sells the same number of balls (30,000) as it did last
year.
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Problem 2-20 (continued)

4. The contribution margin ratio last year was 40%. If we let P equal the
new selling price, then:

P =418 + 0.40P

0.60P = $18
P=4$18 - 0.60
P =$30

To verify:
Selling price ......ccvvvvennnees $30 100%
Variable expenses........... 18 _60%
Contribution margin........ $12  40%

Therefore, to maintain a 40% CM ratio, a $3 increase in variable costs
would require a $5 increase in the selling price.

5. The new CM ratio would be:

Selling price ......cceevevvnereennnn. $25 100%
Variable expenses................ 9% 36%
Contribution margin............. $16 _64%

*$15 — ($15 x 40%) = $9
The new break-even point would be:
Profit = Unit CM x Q — Fixed expenses
$0 = $16 x Q —($210,000 x 2)
$16Q = $420,000
Q = $420,000 = $16
Q = 26,250 balls

Alternative solution:

Unit sales to _ Fixed expenses
break even  Unit contribution margin
- $420,000 _ 26,250 balls
$16

Although this new break-even point is greater than the company’s
present break-even point of 21,000 balls [see Part (1) above], it is less
than the break-even point will be if the company does not automate and
variable labor costs rise next year [see Part (2) above].
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Problem 2-20 (continued)

6. a. Profit = Unit CM x Q — Fixed expenses
$90,000 = $16 x Q — $420,000
$16Q = $90,000 + $420,000
Q = $510,000 + $16
Q = 31,875 balls

Alternative solution:

Unit sales to attain _ Target profit + Fixed expenses
target profit Unit contribution margin

— $90,000 + $420,000
$16

= 31,875 balls

Thus, the company will have to sell 1,875 more balls (31,875 —
30,000 = 1,875) than now being sold to earn a profit of $90,000 per
year. However, this is still less than the 42,857 balls that would have
to be sold to earn a $90,000 profit if the plant is not automated and
variable labor costs rise next year [see Part (3) above].

b. The contribution income statement would be:

Sales (30,000 balls x $25 per ball).........cevuveeeee. $750,000
Variable expenses (30,000 balls x $9 per ball) ... 270,000
Contribution Margin.........ceeveeiviiiienieeeere e 480,000
FiXed eXPeNSES.....cicvuiiiiriieriieiris e e eea e 420,000
Net operating inCOME ......ccceoviiiiiiiiiiinir e, $ 60,000
Degree of _ Contribution margin
operating leverage  Net operating income
_ $480,000 _ 3
$60,000
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Problem 2-20 (continued)

c. This problem illustrates the difficulty faced by some companies. When
variable labor costs increase, it is often difficult to pass these cost
increases along to customers in the form of higher prices. Thus,
companies are forced to automate resulting in higher operating
leverage, often a higher break-even point, and greater risk for the
company.

There is no clear answer as to whether one should have been in favor
of constructing the new plant.

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Solutions Manual, Chapter 2 49

Managerial Accounting for Managers 5th edition Noreen Solutions Manual


https://accountingtexts.com/books/9781259969485-solutions

Problem 2-21 (30 minutes)

1.

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Product
White Fragrant Loonzain Total
Percentage of total
saleS.....cooeeviiennnnns 40% 24% 36% 100%
Sales....ccoevvivniieennnnn, $300,000 100% $180,000 100% $270,000 100%  $750,000 100%

Variable expenses .... 216,000 72%

36,000 20%

108,000 40% 360,000 48%

$ 84,000 28%

Contribution margin..

Fixed expenses ........

Net operating
income (loss).........

*$390,000 + $750,000 = 52%

$144,000 _80%

Break-even sales would be:
Dollar sales to _ Fixed expenses
break even CM ratio
= —$449’280 = $864,000
0.52

390,000 52% *
449,280

$ (59,280)

$162,000 _60%
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Problem 2-21 (continued)

3. Memo to the president:

Although the company met its sales budget of $750,000 for the month,
the mix of products changed substantially from that budgeted. This is
the reason the budgeted net operating income was not met, and the
reason the break-even sales were greater than budgeted. The
company’s sales mix was planned at 20% White, 52% Fragrant, and
28% Loonzain. The actual sales mix was 40% White, 24% Fragrant, and
36% Loonzain.

As shown by these data, sales shifted away from Fragrant Rice, which
provides our greatest contribution per dollar of sales, and shifted toward
White Rice, which provides our least contribution per dollar of sales.
Although the company met its budgeted level of sales, these sales
provided considerably less contribution margin than we had planned,
with a resulting decrease in net operating income. Notice from the
attached statements that the company’s overall CM ratio was only 52%,
as compared to a planned CM ratio of 64%. This also explains why the
break-even point was higher than planned. With less average
contribution margin per dollar of sales, a greater level of sales had to be
achieved to provide sufficient contribution margin to cover fixed costs.
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Problem 2-22 (60 minutes)

1. The CM ratio is 30%.
Total  Per Unit Percent of Sales

Sales (19,500 units) ........ $585,000 $30.00 100%
Variable expenses ........... 409,500 _21.00 70%
Contribution margin......... $175,500 $ 9.00 30%

The break-even point is:

Profit = Unit CM x Q — Fixed expenses
$0 = ($30 — $21) x Q — $180,000
$0 = ($9) x Q — $180,000

$9Q = $180,000
Q = $180,000 = $9
Q = 20,000 units

20,000 units x $30 per unit = $600,000 in sales

Alternative solution:

Unit sales to _ Fixed expenses
break even  Unit contribution margin
- $180,000 _ 54 409 ynits
$9.00
Dollar sales to _ Fixed expenses
break even CM ratio
= $180,000 = $600,000 in sales
0.30
2. Incremental contribution margin:
$80,000 increased sales x 0.30 CM ratio............ $24,000
Less increased advertising cost ..........cvevivenniiennnnn. 16,000
Increase in monthly net operating income............. $ 8,000

Since the company is now showing a loss of $4,500 per month, if the
changes are adopted, the loss will turn into a profit of $3,500 each
month ($8,000 — $4,500 = $3,500).
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Problem 2-22 (continued)

3. Sales (39,000 units @ $27.00 per unit*)......... $1,053,000
Variable expenses
(39,000 units @ $21.00 per unit).....c..ceeeu... 819,000
Contribution margin .......ccccciiiiiiiiiiee 234,000
Fixed expenses ($180,000 + $60,000) ........... 240,000
Net operating [0SS.......ccvvviviiiniicniieicr e $ (6,000)

*$30.00 — ($30.00 x 0.10) = $27.00

4, Profit = Unit CM x Q — Fixed expenses
$9,750 = ($30.00 — $21.75) x Q — $180,000
$9,750 = ($8.25) x Q — $180,000
$8.25Q = $189,750

Q = $189,750 + $8.25
Q = 23,000 units

*$21.00 + $0.75 = $21.75

Alternative solution:

Unit sales to attain _ Target profit + Fixed expenses

target profit CM per unit

$9,750 + $180,000
$8.25%*

= 23,000 units
**¢$30.00 — $21.75 = $8.25

5. a. The new CM ratio would be:

Per Unit Percent of Sales

SalesS....oviiiiiiiiirireeea, $30.00 100%
Variable expenses......... 18.00 60%
Contribution margin...... $12.00 40%
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Problem 2-22 (continued)

The new break-even point would be:
Unit sales to _ Fixed expenses

break even Unit contribution margin

$180,000 + $72,000
$12.00

= 21,000 units

Dollar sales to _ Fixed expenses

break even CM ratio
_ $180,000 + $72,000
0.40
= $630,000
b. Comparative income statements follow:
Not Automated Automated
Per Per
Total unit % Total unit %
Sales (26,000
UNItS).euveeniennnes $780,000 $30.00 100 $780,000 $30.00 100
Variable
eXpEenses ........ 546,000 21.00 70 468,000 18.00 60
Contribution
margin............ 234,000 $9.00 _30 312,000 $12.00 40
Fixed expenses.. 180,000 252,000
Net operating
INCOME ...vvvnrnns $ 54,000 $ 60,000
© The McGraw-Hill Companies, Inc., 2020. All rights reserved.
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Problem 2-22 (continued)

C.

Whether or not the company should automate its operations depends
on how much risk the company is willing to take and on prospects for
future sales. The proposed changes would increase the company’s
fixed costs and its break-even point. However, the changes would
also increase the company’s CM ratio (from 0.30 to 0.40). The higher
CM ratio means that once the break-even point is reached, profits will
increase more rapidly than at present. If 26,000 units are sold next
month, for example, the higher CM ratio will generate $6,000 (=
$60,000 — $54,000) more in profits than if no changes are made.

The greatest risk of automating is that future sales may drop back
down to present levels (only 19,500 units per month), and as a
result, losses will be even larger than at present due to the
company’s greater fixed costs. (Note the problem states that sales
are erratic from month to month.) In sum, the proposed changes will
help the company if sales continue to trend upward in future months;
the changes will hurt the company if sales drop back down to or near
present levels.

Note to the Instructor: Although it is not asked for in the problem,
if time permits you may want to compute the point of indifference
between the two alternatives in terms of units sold; i.e., the point
where profits will be the same under either alternative. At this point,
total revenue will be the same; hence, we include only costs in our
equation:

Let Q = Point of indifference in units sold
$21.00Q + $180,000 = $18.00Q + $252,000
$3.00Q = $72,000
Q = $72,000 + $3.00
Q = 24,000 units
If more than 24,000 units are sold in a month, the proposed plan will

yield the greater profits; if less than 24,000 units are sold in a month,
the present plan will yield the greater profits (or the least loss).
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Problem 2-23 (60 minutes)
1. The CM ratio is 60%:

Sales price.....ccovevuvrennenn. $20.00 100%
Variable expenses ........... 8.00 40%
Contribution margin ........ $12.00 60%
2. Dollar sales to _ Fixed expenses
break even CM ratio
_ $180,000
0.60
= $300,000

3. $75,000 increased sales x 0.60 CM ratio = $45,000 increased
contribution margin. Because the fixed costs will not change, net
operating income should also increase by $45,000.

4a. The degree of operating leverage is calculated as follows:

4. Degree of _ _Contribution margin
operating leverage  Net operating income
_ $240,000
$60,000
=4

4b. 4 x 20% = 80% increase in net operating income. In dollars, this
increase would be 80% x $60,000 = $48,000.
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Problem 2-23 (continued)

5. This year’s net operating income is computed as follows:

Sales (25,000 units x $18 per unit)......ccceeeevnnnens $450,000
Variable expenses (25,000 units x $8 per unit)... 200,000
Contribution margin .......ccccoeeiiiiiie 250,000
Fixed expenses ($180,000 + $30,000)................ 210,000
Net operating inCOMe .......ccoevviiiiiiiicr e, $ 40,000

The sales manager’s suggestions should not be implemented because
they will lower net operating income by $20,000 (= $60,000 — $40,000).

6. Expected total contribution margin:

20,000 units x 1.25 x $11.00 per unit*........ccooevuvrennnnnn $275,000
Present total contribution margin...........ccoeveiiiiiiiieiennn, 240,000

Incremental contribution margin, and the amount by
which advertising can be increased with net operating
income remaining unchanged..........ccooeeiviviierineecnennns $ 35,000

*$20.00 — ($8.00 + $1.00) = $11.00
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Problem 2-24 (30 minutes)

The key to solving the requirements of this problem is understanding that
the sweatshirts represent a step-fixed cost. They cannot be purchased at a
cost of $8 each. They must be bought in batches of 75 sweatshirts at a
cost of $600 per batch (75 sweatshirts x $8 per shirt = $600 per batch).

1. A good starting point for solving this problem is to compute the profit
from buying and selling one batch of 75 sweatshirts:

Sales (75 shirts x $13.50) ....ccoeevvvvvreennnens $1,012.50
Variable expenses (75 shirts x $1.50) ....... 112.50
Contribution margin ........cccovevieviiiicrcnneen, 900.00
Step-fixed expense ($600 x 1 batch) ........ 600.00
Net operating inCOMe ........ccovvevvvnirninniennn, $ 300.00

If the profit from selling one batch of 75 sweatshirts is $300, then the
profit from selling four batches of 75 sweatshirts, or 300 sweatshirts in
total, will equal the target profit of $1,200 ($300 per batch x 4 batches
= $1,200).

2. The contribution margin per sweatshirt is:

Selling price .....cvviviiiiiiii e, $13.50
Variable expenses (commissions only) ... 1.50
Contribution margin.......ccccceevevveennennnn. $12.00

The fixed cost associated with buying 75 sweatshirts is $600; therefore,
the break-even point would be 50 sweatshirts computed as follows:

Unit sales to _ Fixed expenses

break even Unit CM

$600
$12.00

= 50 sweatshirts
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Problem 2-25 (45 minutes)

1. The contribution margin per unit on the first 16,000 units is:

Per Unit

Sales price .....covvvvrenivenniennnn. $3.00

Variable expenses................ 1.25

Contribution margin............. $1.75

The contribution margin per unit on anything over 16,000 units is:

Per Unit

Sales price....covvvviiinniinninnnns $3.00

Variable expenses................ 1.40

Contribution margin............. $1.60

Thus, for the first 16,000 units sold, the total amount of contribution
margin generated would be:

16,000 units x $1.75 per unit = $28,000

Since the fixed costs on the first 16,000 units total $35,000, the $28,000
contribution margin above is not enough to permit the company to
break even. Therefore, in order to break even, more than 16,000 units
would have to be sold. The fixed costs that will have to be covered by
the additional sales are:

Fixed costs on the first 16,000 unitS........ccocvvernennenn. $35,000
Less contribution margin from the first 16,000 units. 28,000
Remaining unrecovered fixed COStS........ccoevvvvnrennnnn. 7,000
Add monthly rental cost of the additional space

needed to produce more than 16,000 units ........... 1,000
Total fixed costs to be covered by remaining sales.... 8,000
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Problem 2-25 (continued)

The additional sales of units required to cover these fixed costs would
be:

Total remaining fixed costs _ $8,000
Unit CM on added units $1.60

Therefore, a total of 21,000 units (16,000 + 5,000) must be sold in
order for the company to break even. This number of units would equal
total sales of:

21,000 units x $3.00 per unit = $63,000 in total sales

= 5,000 units

Target profit _ $12,000

g = 7,500 units
Unit CM $1.60

Thus, the company must sell 7,500 units above the break-even point to
earn a profit of $12,000 each month. These units, added to the 21,000
units required to break even, equal total sales of 28,500 units each
month to reach the target profit.

. If a bonus of $0.10 per unit is paid for each unit sold in excess of the

break-even point, then the contribution margin on these units would
drop from $1.60 to $1.50 per unit.

The desired monthly profit would be:
25% x ($35,000 + $1,000) = $9,000
Thus,
Target profit _ $9,000
UnitCM  $1.50

Therefore, the company must sell 6,000 units above the break-even
point to earn a profit of $9,000 each month. These units, added to the
21,000 units required to break even, would equal total sales of 27,000
units each month.

= 6,000 units
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Problem 2-26 (60 minutes)

1. Profit = Unit CM x Q — Fixed expenses
$0 = ($30 — $18) x Q — $150,000
$0 = ($12) x Q — $150,000

$12Q = $150,000
Q = $150,000 = $12
Q = 12,500 pairs

12,500 pairs x $30 per pair = $375,000 in sales
Alternative solution:
Unit sales to _ Fixed expenses

break even Unit CM
- $150,000 _ 12,500 pairs
$12.00
Dollar sales to _ Fixed expenses
break even CM ratio
$150,000

= = ———— = $375,000 in sales
0.40

2. See the graph on the following page.

3. The simplest approach is:

Break-even sales ..........ccceevuneeen. 12,500 pairs
Actual sales......ccooveviiiiiiiiniinnnnn, 12,000 pairs
Sales short of break-even........... 500 pairs

500 pairs x $12 contribution margin per pair = $6,000 loss
Alternative solution:

Sales (12,000 pairs x $30.00 per pair)..... $360,000
Variable expenses

(12,000 pairs x $18.00 per pair)............ 216,000
Contribution margin........cccooveviiiiviiieennnn. 144,000
Fixed eXpenses......cceevveviierniiecnnnsennnenennns 150,000
Net operating 10SS........cccovvvviiiivnieinnnennn, $ (6,000)
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Problem 2-26 (continued)

2. Cost-volume-profit graph:
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Problem 2-26 (continued)

4. The variable expenses will now be $18.75 per pair, and the contribution
margin will be $11.25 per pair.

Profit = Unit CM x Q — Fixed expenses
$0 = ($30.00 — $18.75) x Q — $150,000
$0 = ($11.25) x Q — $150,000
$11.25Q = $150,000
Q = $150,000 =+ $11.25
Q = 13,333 pairs (rounded)
13,333 pairs x $30.00 per pair = $400,000 in sales
Alternative solution:

Unit sales to _ Fixed expenses

break even CM per unit
- $150,000 _ 5 333 pairs
$11.25
Dollar sales to _ Fixed expenses
break even CM ratio
_ $150,000 _ $400,000 in sales
0.375
5. The simplest approach is:
Actual sales.....c.cceeveviiiniiiniennnn, 15,000 pairs
Break-even sales..........ccccevunennn. 12,500 pairs
Excess over break-even sales ...... 2,500 pairs

2,500 pairs x $11.50 per pair* = $28,750 profit
*$12.00 present contribution margin — $0.50 commission = $11.50
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Problem 2-26 (continued)

6.

The new variable expenses will be $13.50 per pair.

Profit = Unit CM x Q — Fixed expenses
$0 = ($30.00 — $13.50) x Q — ($150,000 + $31,500)
$0 = ($16.50) x Q — $181,500
$16.50Q = $181,500
Q = $181,500 = $16.50
Q = 11,000 pairs

11,000 pairs x $30.00 per pair = $330,000 in sales

Although the change will lower the break-even point from 12,500 pairs
to 11,000 pairs, the company must consider whether this reduction in
the break-even point is more than offset by the possible loss in sales
arising from having the sales staff on a salaried basis. Under a salary
arrangement, the sales staff has less incentive to sell than under the
present commission arrangement, resulting in a potential loss of sales
and a reduction of profits. Although it is generally desirable to lower the
break-even point, management must consider the other effects of a
change in the cost structure. The break-even point could be reduced
dramatically by doubling the selling price but it does not necessarily
follow that this would improve the company’s profit.
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Problem 2-27 (45 minutes)

1. a. Hawaiian Tahitian
Fantasy Joy

(20,000 units) (5,000 units) Total

Amount %  Amount %  Amount %
Sales....ccoovvviiiiiinnnnen, $300,000 100% $500,000 100% $800,000 100%
Variable expenses....... 180,000 60% _100,000 20% 280,000 _35%
Contribution margin....  $120,000 40% $400,000 80% 520,000 _65%
Fixed expenses........... 475,800
Net operating income.. $ 44,200

b. Dollar sales to _ Fixed expenses _ $475,800

break even CM ratio 0.65
Margin of safety = Actual sales - Break-even sales

= $800,000 - $732,000 = $68,000

Margin of safety _ Margin of safety in dollars

= $732,000

percentage Actual sales
_ 368,000 _ 8.5%
$800,000
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Problem 2-27 (continued)

Hawailan Tahitian Samoan
Fantasy Joy Delight
2. a. (20,000 units) (5,000 units) (10,000 units) Total
Amount % Amount % Amount % Amount %
Sales....coivennnn, $300,000 100% $500,000 100% $450,000 100% $1,250,000 100.0%
Variable
expenses ........ 180,000 60% 100,000 20% 360,000 80% 640,000 51.2%
Contribution
margin............ $120,000 40% $400,000 80% $90,000 _20% 610,000 48.8%
Fixed expenses .. 475,800
Net operating
iINCOME ....vvvees $ 134,200
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Problem 2-27 (continued)
b. Dollar sales to _ Fixed expenses _ $475,800

break even CM ratio 0.488
Margin of safety = Actual sales - Break-even sales

= $1,250,000 - $975,000 = $275,000

= $975,000

Margin of safety _ Margin of safety in dollars

percentage Actual sales
_ $275000 _ .0,
$1,250,000

3. The reason for the increase in the break-even point can be traced to the
decrease in the company’s overall contribution margin ratio when the
third product is added. Note from the income statements above that this
ratio drops from 65% to 48.8% with the addition of the third product.
This product (the Samoan Delight) has a CM ratio of only 20%, which
causes the average contribution margin per dollar of sales to shift
downward.

This problem shows the somewhat tenuous nature of break-even
analysis when the company has more than one product. The analyst
must be very careful of his or her assumptions regarding sales mix,
including the addition (or deletion) of new products.

It should be pointed out to the president that even though the break-
even point is higher with the addition of the third product, the
company’s margin of safety is also greater. Notice that the margin of
safety increases from $68,000 to $275,000 or from 8.5% to 22%. Thus,
the addition of the new product shifts the company much further from
its break-even point, even though the break-even point is higher.
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Problem 2-28 (60 minutes)

1.
Carbex, Inc.
Income Statement For April
Standard Deluxe Total
Amount % Amount % Amount %
Sales....covviiiiiiiiieins $240,000 100 $150,000 100 $390,000 100.0
Variable expenses:
Production................. 60,000 25 60,000 40 120,000 30.8
Sales commission....... 36,000 15 _ 22,500 15 58,500 _15.0
Total variable expenses. 96,000 40 _ 82,500 55 178,500 45.8
Contribution margin...... $144,000 60 $ 67,500 45 $211,500 54.2
Fixed expenses:
Advertising ................ 105,000
Depreciation.............. 21,700
Administrative............ 63,000
Total fixed expenses ..... 189,700
Net operating income.... $ 21,800
Carbex, Inc.
Income Statement For May
Standard Deluxe Total
Amount %  Amount % Amount %
Sales....coiviiiiiiiiieiis $60,000 100 $375,000 100 $435,000 100.0
Variable expenses:
Production................. 15,000 25 150,000 40 165,000 37.9
Sales commission....... 9,000 15 56,250 15 65,250 15.0
Total variable expenses. 24,000 40 206,250 55 230,250 52.9
Contribution margin...... $36,000 60 $168,750 45 204,750 47.1
Fixed expenses:
Advertising ................ 105,000
Depreciation.............. 21,700
Administrative............ 63,000
Total fixed expenses ..... 189,700
Net operating income.... $ 15,050
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Problem 2-28 (continued)

2. The sales mix has shifted over the last year from Standard sets to
Deluxe sets. This shift has caused a decrease in the company’s overall
CM ratio from 54.2% in April to 47.1% in May. For this reason, even
though total sales (in dollars) are greater, net operating income is lower.

3. Sales commissions could be based on contribution margin rather than
on sales price. A flat rate on total contribution margin, as the text
suggests, might encourage the salespersons to emphasize the product
with the greatest contribution to the profits.

a. The break-even in dollar sales can be computed as follows:

Dollar sales to _ Fixed expenses _ $189,700

break even CM ratio 0.542

= $350,000

b. The break-even point in May would be higher than the break-even
point in April. This occurs because the sales mix has shifted from the
more profitable to the less profitable units, which in turn decreases
the company’s overall CM ratio.
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Problem 2-29 (60 minutes)

1. The income statements would be:

Present
Amount Per Unit %
Sales....oveiiiiniiiennnnn. $450,000 $30 100%
Variable expenses...... 315,000 21 70%
Contribution margin ... 135,000 $ 9 30%
Fixed expenses.......... 90,000
Net operating income. $ 45,000
Proposed
Amount Per Unit %
Sales....cveiiiiniiiinnnnn, $450,000 $30 100%
Variable expenses* .... 180,000 12 40%
Contribution margin ... 270,000 $18 60%
Fixed expenses.......... 225,000
Net operating income. $ 45,000

*$21 — $9 = $12

2. a. Degree of operating leverage:

Present:
Degree of

operating leverage

Proposed:
Degree of

operating leverage

Contribution margin

_ $135,000 _

Net operating income

=3
$45,000

Contribution margin

Net operating income

_ $270,000 _

$45,000
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Problem 2-29 (continued)

b. Dollar sales to break even:

Present:
Dollar sales to _ Fixed expenses
break even CM ratio
= $90,000 = $300,000
0.30
Proposed:
Dollar sales to _ Fixed expenses
break even CM ratio
= w = $375,000
0.60

c. Margin of safety:
Present:
Margin of safety = Actual sales - Break-even sales

= $450,000 - $300,000 = $150,000

Margin of safety _ Margin of safety in dollars

percentage Actual sales
= $150.000 _ 55 554,
$450,000
Proposed:

Margin of safety = Actual sales - Break-even sales
= $450,000 - $375,000 = $75,000

Margin of safety _ Margin of safety in dollars

percentage Actual sales
= 375000 _ 46 670
$450,000
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Problem 2-29 (continued)

3.

The major factor would be the sensitivity of the company’s operations to
cyclical movements in the economy. Because the new equipment will
increase the CM ratio, in years of strong economic activity, the company
will be better off with the new equipment. However, in economic
recession, the company will be worse off with the new equipment. The
fixed costs of the new equipment will cause losses to be deeper and
sustained more quickly than at present. Thus, management must decide
whether the potential for greater profits in good years is worth the risk
of deeper losses in bad years.

No information is given in the problem concerning the new variable
expenses or the new contribution margin ratio. Both of these items must
be determined before the new break-even point can be computed. The
computations are:

New variable expenses:

Profit = (Sales — Variable expenses) — Fixed expenses
$54,000*%* = ($585,000* — Variable expenses) — $180,000
Variable expenses = $585,000 — $180,000 — $54,000
= $351,000

*New level of sales: $450,000 x 1.30 = $585,000
**New level of net operating income: $45,000 x 1.2 = $54,000

New CM ratio:

Sales ..oiiiiiiiii e, $585,000 100%
Variable expenses.............. 351,000 60%
Contribution margin........... $234,000 _40%

With the above data, the new break-even point can be computed:
Dollar sales to _ Fixed expenses _ $180,000

break even CM ratio 0.40

= $450,000
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Problem 2-29 (continued)

The greatest risk is that the increases in sales and net operating income
predicted by the marketing manager will not happen and that sales will
remain at their present level. Note that the present level of sales is
$450,000, which is equal to the break-even level of sales under the new
marketing method. Thus, if the new marketing strategy is adopted and
sales remain unchanged, profits will drop from the current level of
$45,000 per month to zero.

It would be a good idea to compare the new marketing strategy to the
current situation more directly. What level of sales would be needed
under the new method to generate at least the $45,000 in profits the
company is currently earning each month? The computations are:

Dollar sales to _ Target profit + Fixed expenses
attain target profit ~ CM ratio
_ $45,000 + $180,000
0.40

= $562,500 in sales each month

Thus, sales would have to increase by at least 25% ($562,500 is 25%
higher than $450,000) in order to make the company better off with the
new marketing strategy than with the current situation. This appears to
be extremely risky.
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Problem 2-30 (60 minutes)

1. Profit = Unit CM x Q — Fixed expenses
$0 = ($40 — $16) x Q — $60,000
$0 = ($24) x Q — $60,000
$24Q = $60,000
Q = $60,000 + $24
Q = 2,500 pairs, or at $40 per pair, $100,000 in sales

Alternative solution:
Unit sales to _ Fixed expenses _ $60,000

break even CM per unit $24.00

Dollar sales to _ Fixed expenses _ $60,000
break even CM ratio 0.60

= 2,500 pairs

= $100,000

2. See the graphs at the end of this solution.

3. Profit = Unit CM x Q — Fixed expenses
$18,000 = $24 x Q — $60,000
$24Q = $18,000 + $60,000
Q = $78,000 +- $24
Q = 3,250 pairs

Alternative solution:
Unit sales to attain _ Target profit + Fixed expenses

target profit Unit contribution margin
_ $18,000 + $60,000 _ 3,250 pairs
$24.00
4. Incremental contribution margin:
$25,000 increased sales x 60% CM ratio...... $15,000
Incremental fixed salary cost........ccooevuvrennnenn. 8,000
Increased net inCOMe......cccoveviiiiniiiiniieeneees $ 7,000

Yes, the position should be converted to a full-time basis.
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Problem 2-30 (continued)

5. a.

Degree of _ Contribution margin  _

$72,000 _

operating leverage  Net operating income

b. 6 x 50% sales increase = 300% /ncrease in net operating income.

$12,000

Thus, net operating income next year would be: $12,000 + ($12,000
x 300%) = $48,000.

2. Cost-volume-profit graph:

$200
$180
$160
$140
$120
$100

$80

Total Sales (000s)

$60
$40
$20

$0

| Total Sales
T Break-even point:
Total
2,500 pairs of sandals or Expense
1 $100,000 total sales\
Total
Fixed
Expense
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

Number of Pairs of Sandals Sold
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Problem 2-30 (continued)

Profit graph:

$35,000
$30,000
$25,000
$20,000
$15,000
$10,000
$5,000
$0
-$5,000
-$10,000
-$15,000
-$20,000
-$25,000
-$30,000
-$35,000
-$40,000
-$45,000
-$50,000
-$55,000
-$60,000

Profit

Profit Graph

Break-even point:

2,500 sandals

/

/

0

500

1,000 1,500 2,000 2,500 3,000 3,500 4,000

Sales Volume in Units
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Problem 2-31 (30 minutes)

1. (1)
(2)

(3)
(4)
(3)
(6)
(7)
(8)
(9)

Dollars

Volume of output, expressed in units, % of capacity, sales,
or some other measure

Total expense line

Variable expense area

Fixed expense area

Break-even point

Loss area

Profit area

Sales line
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Problem 2-31 (continued)

2. a.

Line 3:
Line 9:

Break-even point:
. Line 3:

Line 9:

Break-even point:

Line 3:
Line 9:

Break-even point:
. Line 3:

Line 9:

Break-even point:
. Line 3:

Line 9:

Break-even point:

Line 3:
Line 9:

Break-even point:

. Line 3:

Line 9:

Break-even point:
. Line 3:

Line 9:

Break-even point:

Remain unchanged.
Have a steeper slope.
Decrease.

Have a flatter slope.
Remain unchanged.
Decrease.

Shift upward.
Remain unchanged.
Increase.

Remain unchanged.
Remain unchanged.
Remain unchanged.

Shift downward and have a steeper slope.
Remain unchanged.
Probably change, but the direction is uncertain.

Have a steeper slope.

Have a steeper slope.

Remain unchanged in terms of units; increase
in terms of total dollars of sales.

Shift upward.
Remain unchanged.
Increase.

Shift upward and have a flatter slope.
Remain unchanged.
Probably change, but the direction is uncertain.
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Case 2-32 (60 minutes)

Note: This is a problem that will challenge the very best students’ conceptual
and analytical skills. However, working through this case will yield substantial
dividends in terms of a much deeper understanding of critical management
accounting concepts.

1. The overall break-even sales can be determined using the CM ratio.
Velcro Metal Nylon Total

SaleS ..o, $165,000 $300,000 $340,000 $805,000
Variable expenses .......... 125,000 140,000 _100,000 _365,000
Contribution margin ....... $ 40,000 $160,000 $240,000 440,000
Fixed expenses .............. 400,000
Net operating income...... $ 40,000
: Contribution margin ~ $440,000
CM ratio = = d = 0.5466
Sales $805,000
Dollar sales to _ Fixed expenses _ $400,000

= $731,797 (rounded
break even CM ratio 0.5466 ¥ ( )

2. The issue is what to do with the common fixed cost when computing
the break-evens for the individual products. The correct approach is to
ignore the common fixed costs. If the common fixed costs are included
in the computations, the break-even points will be overstated for

individual products and managers may drop products that in fact are
profitable.

a. The break-even points for each product can be computed using the
contribution margin approach as follows:

Velcro Metal  Nylon

Unit selling price .....ccoveviiviiiiiiiiiien, $1.65 $1.50 $0.85
Variable cost per unit .......c..coceviiiennnnnnn. 1.25 0.70 0.25
Unit contribution margin (a)........cccccec.... $0.40 $0.80 $0.60
Product fixed expenses (b) .......ccoeveunnens $20,000 $80,000 $60,000
Unit sales to break even (b) + (a)......... 50,000 100,000 100,000
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Case 2-32 (continued)

b. If the company were to sell exactly the break-even quantities
computed above, the company would lose $240,000—the amount of
the common fixed cost. This can be verified as follows:

Velcro Metal Nylon Total

Unit sales .......ccceeeeene. 50,000 100,000 100,000

Sales...coviiiiiiiiniiiennnn, $82,500 $150,000 $85,000 $317,500
Variable expenses....... 62,500 _ 70,000 25,000 157,500
Contribution margin.... $20,000 $ 80,000 $60,000 160,000
Fixed expenses........... 400,000
Net operating loss....... $(240,000)

At this point, many students conclude that something is wrong with
their answer to part (a) because a result in which the company loses
money operating at the break-evens for the individual products does not
seem to make sense. They also worry that managers may be lulled into
a false sense of security if they are given the break-evens computed in
part (a). Total sales at the individual product break-evens is only
$317,500, whereas the total sales at the overall break-even computed in
part (1) is $731,797.

Many students (and managers, for that matter) attempt to resolve this
apparent paradox by allocating the common fixed costs among the
products prior to computing the break-evens for individual products. Any
of a number of allocation bases could be used for this purpose—sales,
variable expenses, product-specific fixed expenses, contribution
margins, etc. (We usually take a tally of how many students allocated
the common fixed costs using each possible allocation base before
proceeding.) For example, the common fixed costs are allocated on the
next page based on sales.
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Case 2-32 (continued)

Allocation of common fixed expenses on the basis of sales revenue:
Velcro Metal Nylon Total

Sales....coovviiiiiiii $165,000 $300,000 $340,000 $805,000
Percentage of total sales...... 20.497% 37.267% 42.236% 100.0%
Allocated common fixed

EXPENSE™ ..iviiirirerrenreneeans $49,193 $ 89,441 $101,366 $240,000
Product fixed expenses........ 20,000 80,000 _ 60,000 _160,000

Allocated common and
product fixed expenses (a) $69,193 $169,441 $161,366 $400,000

Unit contribution margin (b). $0.40 $0.80 $0.60
“Break-even” point in units
sold () = (D) vevvvvreernnninens 172,983 211,801 268,943

*Total common fixed expense x percentage of total sales

If the company sells 172,983 units of the Velcro product, 211,801 units of
the Metal product, and 268,943 units of the Nylon product, the company
will indeed break even overall. However, the apparent break-evens for two
of the products are higher than their normal annual sales.

Velcro Metal Nylon
Normal annual sales volume..... 100,000 200,000 400,000
“Break-even” annual sales....... 172,983 211,801 268,943
“Strategic” decision ................. drop drop retain

It would be natural for managers to interpret a break-even for a product as
the level of sales below which the company would be financially better off
dropping the product. Therefore, we should not be surprised if managers,
based on the above erroneous break-even calculation, would decide to
drop the Velcro and Metal products and concentrate on the company’s
“core competency,” which appears to be the Nylon product.
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Case 2-32 (continued)

If the managers drop the Velcro and Metal products, the company would
face a loss of $60,000 computed as follows:

Velcro Metal Nylon Total
SalesS...oiiiiii dropped dropped $340,000 $340,000
Variable expenses......... 100,000 100,000
Contribution margin...... $240,000 240,000
Fixed expenses*........... 300,000
Net operating loss......... $ (60,000)

* By dropping the two products, the company reduces its fixed expenses
by only $100,000 ($20,000 + $80,000). Therefore, the total fixed
expenses are $300,000 rather than $400,000.

By dropping the two products, the company would go from making a profit
of $40,000 to suffering a loss of $60,000. The reason is that the two
dropped products were contributing $100,000 toward covering common
fixed expenses and toward profits. This can be verified by looking at a
segmented income statement like the one that will be introduced in a later
chapter.

Velcro Metal Nylon Total

SaleS..cuiiiiiii e $165,000 $300,000 $340,000 $805,000
Variable expenses................ 125,000 140,000 100,000 _365,000
Contribution margin............. 40,000 160,000 240,000 440,000
Product fixed expenses ........ 20,000 _ 80,000 _ 60,000 _160,000

Common fixed expenses ...... 240,000

Product segment margin....... 20,000 $ 80,000 $180,000 280,000
Net operating income........... $ 40,000

$100,000
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Case 2-33 (75 minutes)

Before proceeding with the solution, it is helpful first to restructure the data into contribution format for
each of the three alternatives. (The data in the statements below are in thousands.)

15% Commission  20% Commission Own Sales Force
Sales ., $16,000 100%  $16,000 100%  $16,000.00 100.0%
Variable expenses:
Manufacturing ................ 7,200 7,200 7,200.00
Commissions (15%, 20%, 7.5%) 2,400 3,200 1,200.00
Total variable expenses................ 9,600 60% 10,400 _65% 8,400.00 52.5%
Contribution margin.......c...cceeeee.. 6,400 40% 5,600 _35% 7,600.00 47.5%
Fixed expenses:
Manufacturing overhead............ 2,340 2,340 2,340.00
Marketing........coevevnvennnnns 120 120 2,520.00 *
Administrative ................ 1,800 1,800 1,725.00 **
Interest.....ccoocvviiiiiiiienns 540 540 540.00
Total fixed expenses.........ccceuuveen. 4,800 4,800 7,125.00
Income before income taxes 1,600 800 475.00
Income taxes (30%)......ccceevunennn. 480 240 142.50
Net income.....coevviveiennennen $1,120 $ 560 $ 332.50
*$120,000 + $2,400,000 = $2,520,000
**41,800,000 — $75,000 = $1,725,000
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Case 2-33 (continued)

1.

3.

When the income before taxes is zero, income taxes will also be zero
and net income will be zero. Therefore, the break-even calculations can
be based on the income before taxes.

a. Break-even point in dollar sales if the commission remains 15%:
Dollar sales to _ Fixed expenses _ $4,800,000

break even CM ratio 0.40
b. Break-even point in dollar sales if the commission increases to 20%:
Dollar sales to _ Fixed expenses _ $4,800,000

break even CM ratio 0.35

c. Break-even point in dollar sales if the company employs its own sales
force:

= $12,000,000

= $13,714,286

Dollar sales to _ Fixed expenses _ $7,125,000

break even CM ratio 0.475

= $15,000,000

. In order to generate a $1,120,000 net income, the company must

generate $1,600,000 in income before taxes. Therefore,

Dollar sales to _ Target income before taxes + Fixed expenses
attain target CM ratio

$1,600,000 + $4,800,000
0.35
$6,400,000

= P~ $18,285,714
0.35

To determine the volume of sales at which net income would be equal
under either the 20% commission plan or the company sales force plan,
we find the volume of sales where costs before income taxes under the
two plans are equal. See the next page for the solution.
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Case 2-33 (continued)

X = Total sales revenue
0.65X + $4,800,000 = 0.525X + $7,125,000
0.125X = $2,325,000
X =$2,325,000 =+ 0.125
X = $18,600,000

Thus, at a sales level of $18,600,000 either plan would yield the same
income before taxes and net income. Below this sales level, the
commission plan would yield the largest net income; above this sales
level, the sales force plan would yield the largest net income.

4. a,, b, and c.
15% 20% own
Commission Commission Sales Force
Contribution margin (Part 1) (a)..... $6,400,000 $5,600,000 $7,600,000
Income before taxes (Part 1) (b).... $1,600,000 $800,000 $475,000
Degree of operating leverage:
(C) I (o) 4 7 16

5. We would continue to use the sales agents for at least one more year,
and possibly for two more years. The reasons are as follows:

First, use of the sales agents would have a less dramatic effect on
net income.

Second, use of the sales agents for at least one more year would
give the company more time to hire competent people and get the
sales group organized.

Third, the sales force plan doesn’t become more desirable than the
use of sales agents until the company reaches sales of $18,600,000 a
year. This level probably won't be reached for at least one more year,
and possibly two years.

Fourth, the sales force plan will be highly leveraged since it will
increase fixed costs (and decrease variable costs). One or two years
from now, when sales have reached the $18,600,000 level, the
company can benefit greatly from this leverage. For the moment,
profits will be greater and risks will be less by staying with the
agents, even at the higher 20% commission rate.
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Appendix 2A
Analyzing Mixed Costs

Exercise 2A-1 (20 minutes)

1. Occupancy-  Electrical
Days Costs

High activity level (August) .. 2,406 $5,148

Low activity level (October) . _124 1,588

Change.....ccoooveviiniiiniieinne, 2,282 $3,560

Variable cost = Change in cost + Change in activity
= $3,560 + 2,282 occupancy-days
= $1.56 per occupancy-day

Total cost (AUGUSL)......cvireiiiiriii e $5,148
Variable cost element

($1.56 per occupancy-day x 2,406 occupancy-days). 3,753
Fixed cost element ......ccccoviiviiiiiiic e $1,395

2. Electrical costs may reflect seasonal factors other than just the variation
in occupancy days. For example, common areas such as the reception
area must be lighted for longer periods during the winter than in the
summer. This will result in seasonal fluctuations in the fixed electrical
costs.

Additionally, fixed costs will be affected by the number of days in a
month. In other words, costs like the costs of lighting common areas are
variable with respect to the number of days in the month, but are fixed
with respect to how many rooms are occupied during the month.

Other, less systematic, factors may also affect electrical costs such
as the frugality of individual guests. Some guests will turn off lights
when they leave a room. Others will not.
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Exercise 2A-2 (20 minutes)

1. and 2.

The scattergraph plot and least-squares regression estimates of fixed and
variable costs using Microsoft Excel are shown below:
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The intercept provides the estimate of the fixed cost element, $1,378 per
month, and the slope provides the estimate of the variable cost element,
$4.04 per rental return. Expressed as an equation in the form Y= a + bX,
the relation between car wash costs and rental returns is
Y = $1,378 + $4.04X

where X is the number of rental returns.

Note that the R? is approximately 0.90, which is quite high, and
indicates a strong linear relationship between car wash costs and rental
returns.
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Exercise 2A-3 (20 minutes)

1. Kilometers Total Annual
Driven Cost*
High level of activity ..........ccevennni. 105,000 $11,970
Low level of activity......c.cccevurvennnnnnn, 70,000 9,380
Change......cccoeeiiivinici e 35,000 $ 2,590

* 105,000 kilometers x $0.114 per kilometer = $11,970
70,000 kilometers x $0.134 per kilometer = $9,380

Variable cost per kilometer:

Change in cost _ $2,590
Change in activity 35,000 kilometers

Fixed cost per year:

=$0.074 per kilometer

Total cost at 105,000 kilometers.........cceeeuneee.. $11,970
Less variable portion:

105,000 kilometers x $0.074 per kilometer .. 7,770
Fixed COSt per year.......ccoeevviviiiivniieeniceenneeens 4,200

2. Y = $4,200 + $0.074X

3. FiXed COSt...ivniiiiiiiiiii $ 4,200
Variable cost:

80,000 kilometers x $0.074 per kilometer........ 5,920

Total annual cost.......ccoviiiiiiiiii e, 10,120
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Exercise 2A-4 (45 minutes)

1. The scattergraph appears below:
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Yes, there is an approximately linear relationship between the number of
units shipped and the total shipping expense.
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Exercise 2A-4 (continued)

2. The high-low estimates and cost formula are computed as follows:

Units Shipped Shipping Expense

High activity level (June) ..... 8 $2,700
Low activity level (July) ....... 2 1,200
Change........ccoeevvevniieennnennn, 6 1,500

Variable cost element:

Change |_n expfar)se _ $1,590 4250 per unit.
Change in activity 6 units

Fixed cost element:

Shipping expense at high activity level...........c........... $2,700
Less variable cost element ($250 per unit x 8 units) .. 2,000
Total fixed COSt.....ovuiiiiiiiiiiie $ 700

The cost formula is $700 per month plus $250 per unit shipped or
Y = $700 + $250X,
where X is the number of units shipped.

The scattergraph on the following page shows the straight line drawn
through the high and low data points.
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Exercise 2A-4 (continued)
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3. The high-low estimate of fixed costs is $210.71 (= $910.71 — $700.00)
lower than the estimate provided by least-squares regression. The high-
low estimate of the variable cost per unit is $32.14 (= $250.00 -
$217.86) higher than the estimate provided by least-squares regression.
A straight line that minimized the sum of the squared errors would
intersect the Y-axis at $910.71 instead of $700. It would also have a
flatter slope because the estimated variable cost per unit is lower than
the high-low method.

4. The cost of shipping units is likely to depend on the weight and volume
of the units shipped and the distance traveled as well as on the number
of units shipped. In addition, higher cost shipping might be necessary to
meet a deadline.
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Exercise 2A-5 (20 minutes)
1. and 2.

The scattergraph plot and regression estimates of fixed and variable
costs using Microsoft Excel are shown below:

530

*23 Ty=1.5357x + 12321 /
-
- R?=0.9434 ;

‘3 )”",”"/”’l
(=11
E
= 515
E '-"’-'_”‘-F'"'
]
= 510
5 =
55
5' T T T T 1
- 2 4 V] B 10
Units

Note that the R? is approximately 0.94, which means that 94% of the
variation in etching costs is explained by the number of units etched.
This is a very high R? which indicates a very good fit.

The regression equation, in the form Y= a+ bX is as follows (where a
is rounded to nearest dollar and b is rounded to the nearest cent):

Y = $12.32 + $1.54X

3. Total expected etching cost if 5 units are processed:

Variable cost: 5 units x $1.54 per unit...... $ 7.70
Fixed COSt...oviiiiiiiiiiiiiii e, 12.32
Total expected coSt ....ovvvrviiiiiiiiiiiiiiieeens $20.02
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Problem 2A-6 (30 minutes)

1. The scattergraph plot and regression estimates of fixed and variable
costs using Microsoft Excel are shown below:
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The cost formula, in the form Y= a + bX, using tons mined as the
activity base is $28,352 per quarter plus $2.58 per ton mined, or

Y = $28,352 + $2.58X.

Note that the R? is approximately 0.47, which means that only 47% of
the variation in utility costs is explained by the number of tons mined.

© The McGraw-Hill Companies, Inc., 2020. All rights reserved.

Solutions Manual, Chapter 2 93

Managerial Accounting for Managers 5th edition Noreen Solutions Manual


https://accountingtexts.com/books/9781259969485-solutions

Problem 2A-6 (continued)

2. The scattergraph plot and regression estimates of fixed and variable
costs using Microsoft Excel are shown below:
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The cost formula, in the form Y= a + bX, using direct labor-hours as
the activity base is $17,000 per quarter plus $9.00 per direct labor-hour,
or:

Y = $17,000 + $9.00X.

Note that the R? is approximately 0.93, which means that 93% of the
variation in utility costs is explained by direct labor-hours. This is a very
high R? which is an indication of a very good fit.

3. The company should probably use direct labor-hours as the activity
base, since the fit of the regression line to the data is much tighter than
it is with tons mined. The R?for the regression using direct labor-hours
as the activity base is twice as large as for the regression using tons
mined as the activity base. However, managers should look more closely
at the costs and try to determine why utilities costs are more closely tied
to direct labor-hours than to the number of tons mined.
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Problem 2A-7 (45 minutes)

1. Cost of goods sold................... Variable
Advertising expense ................ Fixed
Shipping expense............cce..... Mixed
Salaries and commissions ........ Mixed
Insurance expense..........coeeee.. Fixed
Depreciation expense.............. Fixed

2. Analysis of the mixed expenses:

Salaries and
Shipping  Commissions
Units Expense Expense
High level of activity ..... 5,000 $38,000 $90,000
Low level of activity ...... 4,000 34,000 78,000
Change.......ccoeevvvnneennnn. 1,000 $ 4,000 $12,000
Variable cost element:
Variable rate = Change .|n cos.t.
Change in activity
. $4,000 .
Sh ——— =$4 t
ipping expense 1,000 units $4 per uni
Salaries and commissions expense: m = $12 per unit
1,000 units
Fixed cost element:
Salaries and
Shipping Commissions
Expense Expense
Cost at high level of activity ... $38,000 $90,000
Less variable cost element:
5,000 units x $4 per unit .... 20,000
5,000 units x $12 per unit... 60,000
Fixed cost element................. $18,000 30,000
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Problem 2A-7 (continued)

The cost formulas are:

Shipping expense:
$18,000 per month plus $4 per unit
or
Y = $18,000 + $4X

Salaries and commissions expense:
$30,000 per month plus $12 per unit
or
Y = $30,000 + $12X

Morrisey & Brown, Ltd.
Income Statement
For the Month Ended September 30

Sales (5,000 units x $100 per unit)........... $500,000
Variable expenses:
Cost of goods sold

(5,000 units x $60 per unit) ................ $300,000
Shipping expense
(5,000 units x $4 per unit) ............ccu... 20,000
Salaries and commissions expense
(5,000 units x $12 per unit) ................ 60,000 380,000
Contribution margin .......ccccovieiiiiiiinnnenn, 120,000
Fixed expenses:
Advertising eXpense..........cceeerernniiennnenns 21,000
Shipping expense ..........cccovvvvieniiennennnnes 18,000
Salaries and commissions expense ......... 30,000
INSUraNCe eXPENSE ....ccvuvvenrrnrrnnrrnnrnnsennss 6,000
Depreciation expense..........cceevvivenvennenn. 15,000 90,000
Net operating inCOMe........ccovevvevniienniennnn. $ 30,000
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Problem 2A-8 (20 minutes)

1. Maintenance cost at the 90,000 machine-hour level of activity can be
isolated as follows:

Level of Activity
60,000 MHs 90,000 MHs
Total factory overhead cost........ $174,000 $246,000
Deduct:
Utilities cost @ $0.80 per MH*. 48,000 72,000
Supervisory salaries................. 21,000 21,000
Maintenance cost ........ccvvvveienenns $105,000 $153,000

*$48,000 + 60,000 MHs = $0.80 per MH

2. High-low analysis of maintenance cost:
Machine- Maintenance

Hours Cost
High activity level.................... 90,000 $153,000
Low activity level..................... 60,000 105,000
Change......ccoooviiiiviiieinicceennn, 30,000 $ 48,000
Variable rate:
Changeincost _ $48,000 _ $1.60 per MH

Change in activity - 30,000 MHs

Total fixed cost:

Total maintenance cost at the high activity level.. $153,000
Less variable cost element

(90,000 MHs x $1.60 per MH).....coovvvvrvnrrennnnn, 144,000
Fixed cost element ......cevviiiiiiiiiiiiieireeeree e $ 9,000

Therefore, the cost formula for maintenance is $9,000 per month plus
$1.60 per machine-hour or

Y = $9,000 + $1.60X
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Problem 2A-8 (continued)

3. Variable Cost per
Machine-Hour Fixed Cost
Utilities cost.......coceveuiennes $0.80
Supervisory salaries cost.. $21,000
Maintenance cost............ 1.60 9,000
Total overhead cost......... 2.40 $30,000

Thus, the cost formula would be: Y = $30,000 + $2.40X.

4. Total overhead cost at an activity level of 75,000 machine-hours:

FiXed COSLS ..ivniiniiiiiiiiiiiiirir e $ 30,000
Variable costs: 75,000 MHs x $2.40 per MH . 180,000
Total overhead COStS .....ovvvvviiiiiiiiiiiiicee, $210,000
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Problem 2A-9 (30 minutes)

1. High-low method:
Units Shipping
Sold Expense

High activity level .............. 20,000 $210,000
Low activity level............... 10,000 119,000
Change......cccovvviievnniennnnn, 10,000 $91,000

Change in cost
Change in activity

_ $91,000
10,000 units

Variable cost per unit =

= $9.10 per unit

Fixed cost element:
Total shipping expense at high activity

lEVEl . $210,000
Less variable element:

20,000 units x $9.10 per unit................ 182,000
Fixed cost element......cocovevvieiiiieieieninnenen. $ 28,000

Therefore, the cost formula is: Y = $28,000 + $9.10X.
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Problem 2A-9 (continued)

2. Milden Company
Budgeted Contribution Format Income Statement
For the First Quarter, Year 3

Sales (12,000 units x $100 per unit)............ $1,200,000
Variable expenses:
Cost of goods sold

(12,000 units x $35 unit) ....ceovvevniiennnnnnns $420,000
Sales commission (6% x $1,200,000)........ 72,000
Shipping expense
(12,000 units x $9.10 per unit) .............. 109,200
Total variable expenses........cccceeveviviinniennnns 601,200
Contribution margin .......ccccoeiiiiiiiiinee, 598,800
Fixed expenses:
Advertising expense..........cceevevvernienniennnns 210,000
Shipping eXpense .......ccceeevevviiienneneeneeeenn, 28,000
Administrative salaries ..........covveviiiiiiinnnes 145,000
INSUraNCe EXPENSE ....ccvuvverrrrenrrrrnrenennss 9,000
Depreciation expense..........cceeevvvenierirennnn. 76,000
Total fixed exXpenses......ccovvvvevievriiiernniernnnenns 468,000
Net operating incOome ........ccovvvviviiiiiinniennennn, $ 130,800
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Problem 2A-10 (30 minutes)
1. and 2.

The scattergraph plot and regression estimates of fixed and variable costs
using Microsoft Excel are shown below:
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The cost formula, in the form Y= a + bX, using number of sections
offered as the activity base is $3,700 per quarter plus $1,750 per section
offered, or:

Y = $3,700 + $1,750X
Note that the R? is approximately 0.96, which means that 96% of the

variation in cost is explained by the number of sections. This is a very
high R? which indicates a very good fit.
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Problem 2A-10 (continued)

3. Expected total cost would be:

FiXed COSt...uiiviiiiiiiii e, $ 3,700
Variable cost (8 sections x $1,750 per section). 14,000
Total COSt.. v, $17,700

The problem with using the cost formula from (2) to derive total cost is
that an activity level of 8 sections may lie outside the relevant range—
the range of activity within which the fixed cost is approximately $3,700
per term and the variable cost is approximately $1,750 per section
offered. These approximations appear to be reasonably accurate within
the range of 2 to 6 sections, but they may be invalid outside this range.
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Case 2A-11 (60 minutes)

1. High-low method:
Hours Cost

High level of activity ....... 25,000 $99,000
Low level of activity ........ 10,000 64,500
Change......ccoovvniiiniennnnns 15,000 $34,500

Variable element: $34,500 <+ 15,000 DLH = $2.30 per MH
Fixed element:

Total cost—25,000 MH .......c.ccevevvvvniennnes $99,000
Less variable element:

25,000 MH x $2.30 per MH................. 57,500
Fixed element.....cccoveiiiiiiiiiiceinininnenen. $41,500

Therefore, the cost formula is: Y = $41,500 + $2.30X

2. The scattergraph is shown below:
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Case 2A-11 (continued)

2. The scattergraph shows that there are two relevant ranges—one below
19,500 MH and one above 19,500 MH. The change in equipment lease
cost from a fixed fee to an hourly rate causes the slope of the regression
line to be steeper above 19,500 MH, and to be discontinuous between
the fixed fee and hourly rate points.

3. The cost formulas computed with the high-low and regression methods
are faulty since they are based on the assumption that a single straight
line provides the best fit to the data. Creating two data sets related to
the two relevant ranges will enable more accurate cost estimates.

4. High-low method:
Hours Cost

High level of activity ....... 25,000 $99,000
Low level of activity ........ 20,000 80,000
Change......ccoooveviiinnnnns 5,000 $19,000

Variable element: $19,000 + 5,000 MH = $3.80 per MH
Fixed element:

Total cost—25,000 MH ........ccevvvvvvniennnes $99,000
Less variable element:

25,000 MH x $3.80 per MH................. 95,000
Fixed element.....ccoeeiiiiiiiiiicennininennen. 4,000

Expected overhead costs when 22,500 machine-hours are used:

Variable cost: 22,500 hours x $3.80 per hour ........... $85,500
D CST6 (01 4,000
o)1= (6 1= o $89,500

5. The high-low estimate of fixed costs is $6,090 (= $10,090 — $4,000)
lower than the estimate provided by least-squares regression. The high-
low estimate of the variable cost per machine hour is $0.27 (= $3.80 —
$3.53) higher than the estimate provided by least-squares regression. A
straight line that minimized the sum of the squared errors would
intersect the Y-axis at $10,090 instead of $4,000. It would also have a
flatter slope because the estimated variable cost per unit is lower than
the high-low method.
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Case 2A-12 (45 minutes)

1. and 2.

The scattergraph plot and regression estimates of fixed and variable
costs using Microsoft Excel are shown below:
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The scattergraph reveals three interesting findings. First, it indicates the
relation between overhead expense and labor hours is approximated
reasonably well by a straight line. (However, there appears to be a slight
downward bend in the plot as the labor-hours increase—evidence of
increasing returns to scale. This is a common occurrence in practice. See
Noreen & Soderstrom, “Are overhead costs strictly proportional to
activity?” Journal of Accounting and Economics, vol. 17, 1994, pp. 255-
278.)

Second, the data points are all fairly close to the straight line. This
indicates that most of the variation in overhead expenses is explained by
labor hours. As a consequence, there probably wouldn’t be much benefit
to investigating other possible cost drivers for the overhead expenses.

Third, most of the overhead expense appears to be fixed. Maria should
ask herself if this is reasonable. Does the company have large fixed
expenses such as rent, depreciation, and salaries?
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CASE 2A-12 (continued)

The cost formula, in the form Y= a + bX, using labor-hours as the
activity base is $48,126 per month plus $3.95 per labor-hour, or:

Y = $48,126 + $3.95X

Note that the R? is approximately 0.96, which means that 96% of the
variation in cost is explained by labor-hours. This is a very high R? which
indicates a very good fit.

Using the least-squares regression estimate of the variable overhead
cost, the total variable cost per guest is computed as follows:

Food and beverages.........ccccoevevveennnenn. $15.00
Labor (0.5 hour @ $10 per hour)........... 5.00
Overhead (0.5 hour @ $3.95 per hour).. 1.98
Total variable cost per guest.................. $21.98

The total contribution from 180 guests paying $31 each is computed as
follows:

Sales (180 guests @ $31.00 per guest).............. $5,580.00
Variable cost (180 guests @ $21.98 per guest)... 3,956.40
Contribution to profit ........cccovieiiiiii e, $1,623.60

Fixed costs are not included in the above computation because there is
no indication that any additional fixed costs would be incurred as a
consequence of catering the cocktail party. If additional fixed costs were
incurred, they should also be subtracted from revenue.

Assuming that no additional fixed costs are incurred as a result of
catering the charity event, any price greater than the variable cost per
guest of roughly $22 would contribute to profits.
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CASE 2A-12 (continued)

5. We would favor bidding slightly less than $30 to get the contract. Any
bid above $22 would contribute to profits and a bid at the normal price
of $31 is unlikely to land the contract. And apart from the contribution
to profit, catering the event would show off the company’s capabilities
to potential clients. The danger is that a price that is lower than the
normal bid of $31 might set a precedent for the future or it might
initiate a price war among caterers. However, the price need not be
publicized and the lower price could be justified to future clients
because this is a charity event. Another possibility would be for Maria to
maintain her normal price but throw in additional services at no cost to
the customer. Whether to compete on price or service is a delicate issue
that Maria will have to decide after getting to know the personality and
preferences of the customer.
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Chapter 2 Lecture Notes

( Chapter theme: Cost-volume-profit (CVP) analysis helps

managers understand the interrelationships among cost,

volume, and profit by focusing their attention on the

interactions among the prices of products, volume of

1 activity, per unit variable costs, total fixed costs, and
mix of products sold. It is a vital tool used in many
business decisions such as deciding what products and
services to offer, what prices to charge, what marketing

\ strategy to use, and what cost structure to maintain.

I. Assumptions of CVP analysis
A. Three key assumptions underlie CVP analysis:
1. Selling price is constant.
il. Costs are linear and can be accurately divided into
variable and fixed components. The variable costs
are constant per unit, and the fixed costs are

) constant in total over the entire relevant range.

i11. In multiproduct companies, the mix of products
sold remains constant.

Helpful Hint: Point out that nothing is sacred about
these assumptions. When violations of these
assumptions are significant, managers can and do
modify the basic CVP model. Spreadsheets allow
practical models that incorporate more realistic
assumptions. For example, nonlinear cost functions
with step fixed costs can be modeled using “If...Then’
functions.

’
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II. The basics of cost-volume-profit (CVP) analysis

3 Learning Objective 1: Explain how changes in activity
affect contribution margin and net operating income.

( A. The contribution format income statement is helpful
to managers in judging the impact on profits of changes
in selling price, cost, or volume. For example, let's look
at a hypothetical contribution format income statement
for Racing Bicycle Company (RBC). Notice:

1. The emphasis is on cost behavior. Variable
expenses are separate from fixed expenses.

ii. The contribution margin is defined as the amount
remaining from sales revenue after variable
\ expenses have been deducted.

iii. Contribution margin is used first to cover fixed
5 { expenses. Any remaining contribution margin
contributes to net operating income.
(1v. Sales, variable expenses, and contribution margin
can also be expressed on a per unit basis. Thus:
6 1 1. For each additional unit RBC sells, $200 more
in contribution margin will help to cover fixed
expenses and provide a profit.
( 2. Notice, each month RBC must generate at least
7 $80,000 in total contribution margin to break-
even (which is the level of sales at which
. profit is zero).
3 { 3. Therefore, if RBC sells 400 units a month, it
will be operating at the break-even point.
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9 { 4. If RBC sells one more bike (401 bikes), net

10

operating income will increase by $200.
( v. You do not need to prepare an income statement to
estimate profits at a particular sales volume. Simply
multiply the number of units sold above break-even
by the contribution margin per unit.

1. For example, if RBC sells 430 bikes, its net
operating income will be $6,000.

\

( B. CVP relationships in equation form (for those who

prefer an algebraic approach to solving problems in the

11 ¢ chapter)

1. The contribution format income statement can be
\ expressed in equation form as shown on this slide.

1. This equation can be used to show the profit

12 RBC earns if it sells 401 bikes. Notice, the
answer of $200 mirrors our earlier solution.
i1. When a company has only one product we can
13 { further refine this equation as shown on this slide.
14 { 1. This equation can also be used to show the
$200 profit RBC earns if it sells 401 bikes.

15 { i1i. The profit equation can also be expressed in terms

of unit contribution margin as shown on this
slide.

RBC’s $200 profit if it sells 401 bikes.

16 { 1. This equation can also be used to compute
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7

Learning Objective 2: Prepare and interpret a cost-
volume-profit (CVP) graph and a profit graph.

- C. CVP relationships in graphic form

18 <

19

i

21 A

22

1. The relationships among revenue, cost, profit, and
volume can be expressed graphically by preparing a
cost-volume-profit (CVP) graph. To illustrate, we
will use contribution format income statements for
RBC at 0, 200, 400, and 600 units sold.

Helpful Hint: Mention to students that the graphic form
of CVP analysis may be preferable to them if they are
uncomfortable with algebraic equations.

ii. In a CVP graph, unit volume is represented on the
horizontal (X) axis and dollars on the vertical (Y)
axis. A CVP graph can be prepared in three steps.

1.

2.

Draw a line parallel to the volume axis to
represent total fixed expenses.

Choose some sales volume (e.g., 400 units)
and plot the point representing total expenses
(e.g., fixed and variable) at that sales volume.
Draw a line through the data point back to
where the fixed expenses line intersects the
dollar axis.

. Choose some sales volume (e.g., 400 units)

and plot the point representing total sales
dollars at the chosen activity level. Draw a line
through the data point back to the origin.
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( iil. Interpreting the CVP graph.

1. The break-even point is where the total
23 4 revenue and total expense lines intersect.
2. The profit or loss at any given sales level is
measured by the vertical distance between the
L total revenue and the total expense lines.

Helpful Hint: Ask students what the CVP graph would
look like for a public agency like a county hospital
receiving a fixed budget each year and collecting fees
less than its variable costs. It would look like this:

Total
expenses

Total
revenue

This is the reverse of the usual situation. If such an
organization has volume above the break-even point, it
will experience financial difficulties.
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[ 1v. Aneven simpler form of the CVP graph is called
the profit graph. The profit graph is based on the
equation shown on this slide.

< 1. To plot the graph, compute the profit at two

24 different sales volumes, plot the points, and

then connect them with a straight line. This
slide contains the profit graph for RBC. Notice:

\ a. The sales volumes plotted on this graph are
300 and 500 bikes.
25 { b. The breakeven point is 400 bikes.

D. Contribution margin ratio (CM ratio) and the
variable expense ratio

Learning Objective 3: Use the contribution margin
ratio (CM ratio) to compute changes in contribution
margin and net operating income resulting from
changes in sales volume.

26 «

( 1. The CM ratio is calculated by dividing the total
contribution margin by total sales.

27 < 1. For RBC, the CM ratio is 40% . Thus, each
$1.00 increase in sales results in a total
contribution margin increase of 40¢.

‘ i1. The CM ratio can also be calculated by dividing the
contribution margin per unit by the selling price
78 < per unit.

L 1. For RBC, the CM ratio is 40%.
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29 o

30 7

31

1il.

1v.

Similarly, variable expenses as a percentage of
sales is referred to as the variable expense ratio.

1. For RBC, the variable expense ratio is 60%.

The contribution margin ratio and the variable
expense ratio can be mathematically related to one
another: CM ratio = 1 — Variable expense ratio.

If RBC increases sales from 400 to 500 bikes, the
increase in contribution margin ($20,000) can be

calculated by multiplying the increase in sales
($50,000) by the CM ratio (40%).

32-33 { Quick Check — contribution margin ratio

34 <

35

V1.

The relation between profit and the CM ratio can
also be expressed in terms of the equation shown
on this slide.

1. For example, we can use this equation to
calculate RBC’s profit of $20,000 at a volume
of 500 bikes.

E. Applications of CVP concepts

Learning Objective 4: Show the effects on net operating
income of changes in variable costs, fixed costs, selling

price, and volume.
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Helpful Hint: The five examples that are forthcoming
should indicate to students the range of uses of CVP
analysis. In addition to assisting management in
determining the level of sales that is needed to break-
even or generate a certain dollar amount of profit, the
examples illustrate how the results of alternative
decisions can be quickly determined.

1. Change in fixed cost and sales volume.

1. What is the profit impact if RBC can increase

36 unit sales from 500 to 540 by increasing the
monthly advertising budget by $10,000?
( a. Preparing a contribution format income
37 < statement reveals a $2,000 decrease in
profits.

b. A shortcut solution using incremental
33 analysis also reveals a $2,000 decrease in
profits.

( ii. Change in variable costs and sales volume.

39 < 1. What is the profit impact if RBC can use
higher quality raw materials, thus increasing
variable costs per unit by $10, to generate an
. increase in unit sales from 500 to 5807

a. The contribution format income statement
40 reveals a $10,200 increase in profits.
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1. Change in fixed cost, sales price, and sales
volume.

1. What is the profit impact if RBC: (1) cuts its
selling price $20 per unit, (2) increases its
advertising budget by $15,000 per month, and
(3) increases unit sales from 500 to 650 units

\ per month?

a. The contribution format income statement

42 { reveals a $2,000 increase in profits.

41

N

iv. Change in variable cost, fixed cost, and sales
volume.

1. What is the profit impact if RBC: (1) pays a
$15 sales commission per bike sold instead of
paying salespersons flat salaries that currently
total $6,000 per month, and (2) increases unit

\ sales from 500 to 575 bikes?

44 { a. The contribution format income statement

reveals a $12,375 increase in profits.

43 A

( v. Change in regular sales price.

1. If RBC has an opportunity to sell 150 bikes to a
45 { wholesaler without disturbing sales to other

customers or fixed expenses, what price should
it quote to the wholesaler if it wants to increase

\ monthly profits by $3,000?
46 { a. The price quote should be $320 per bike.
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I1I.

47

48 <

49

50

51

52

53

54

55-58

Break-even analysis
{ Learning Objective 5: Determine the break-even point.

r A. The equation and formula methods can be used to
determine the unit sales and dollar sales needed to
achieve a target profit of zero. For example, let’s revisit
the information from RBC:

Ve

1. Suppose RBC wants to know how many bikes must
\ be sold to break-even (i.e. earn a target profit of
$0). The equation shown on this slide can be used
to answer this question.

{ 1. The equation method reveals that 400 bikes

must be sold to breakeven.
2. The formula method can also be used to
3 determine that 400 bikes must be sold to
L breakeven.

i1. Suppose RBC wants to compute the sales dollars

) required to break-even (i.e. earn a target profit of
$0). The equation shown here can be used to

L answer this question.

1. The equation method reveals that sales of

< $200,000 will enable the company to break-
even.

2. The formula method can also be used to

determine that sales of $200,000 will enable
the company to break-even.

~

<

{ Quick Check — break-even calculations
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59

60 1

61

62

63 <

64 <

B. Target profit analysis

Learning Objective 6: Determine the level of sales
needed to achieve a desired target profit.

1. In target profit analysis, we estimate what sales
volume is needed to achieve a specific target profit.
We can compute the number of units that must be
sold to attain a target profit using either the
equation method or the formula method.

1. The equation method is summarized on this
slide. Our goal is to solve for the unknown “Q”
which represents the quantity of units that must
be sold to attain the target profit.

2. For example: Suppose RBC wants to know

how many bikes must be sold to earn a target
profit of $100,000.

a.

The equation method can be used to
determine that 900 bikes must be sold to
earn the desired target profit.

. The formula method 1s summarized on this

slide. It can also be used to compute the
quantity of units that must be sold to attain a
target profit.

3. For example: Suppose RBC wants to know
how many bikes must be sold to earn a target

profit of $100,000.

a.

The formula method can be used to
determine that 900 bikes must be sold to
earn the desired target profit.
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1. We can also compute the target profit in terms of
65 sales dollars using either the equation method or
the formula method.

( 1. The equation method is summarized on this
slide. Our goal is to solve for the unknown
“Sales,” which represents the dollar amount of
sales that must be sold to attain the target
profit.

66 2. For example: Suppose RBC wants to compute

the sales dollars required to earn a target

profit of $100,000.

a. The equation method can be used to
determine that sales must be $450,000 to
earn the desired target profit.

b. The formula method is summarized on this
slide. It can also be used to compute the
dollar sales needed to attain a target profit.

68-71

(@)
~
—M /N —

Quick Check — target profit calculations
C. The margin of safety

Learning Objective 7: Compute the margin of safety
72 and explain its significance.
1. The margin of safety in dollars is the excess of
73 budgeted (or actual) sales over the break-even
volume of sales.
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( 1. For example: If we assume that RBC has actual
74 d sales of $250,000, given that we have already
determined the break-even sales to be
L $200,000, the margin of safety is $50,000.
( 2. The margin of safety can be expressed as a
75 J percent of sales.
a. For example: RBC’s margin of safety is
L 20% of sales.
( 3. The margin of safety can be expressed in terms
76 < of the number of units sold.
a. For example: RBC’s margin of safety is
. 100 bikes.

7778 { Quick Check — margin of safety calculations
IV. CVP considerations in choosing a cost structure
A. Cost structure and profit stability
1. Cost structure refers to the relative proportion of
fixed and variable costs in an organization.

Managers often have some latitude in determining
their organization's cost structure.

79

( ii. There are advantages and disadvantages to high
fixed cost (or low variable cost) and low fixed cost
(or high variable cost) structures.

80 < 1. An advantage of a high fixed cost structure is
that income will be higher in good years
compared to companies with a lower
proportion of fixed costs.
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( 2. A disadvantage of a high fixed cost structure is
that income will be lower in bad years
compared to companies with a lower

80 < proportion of fixed costs.

3. Companies with low fixed cost structures enjoy

greater stability in income across good and bad

L years.

Learning Objective 8: Compute the degree of operating
leverage at a particular level of sales and explain how
81 it can be used to predict changes in net operating
income.

B. Operating leverage

N

1. Operating leverage is a measure of how sensitive
net operating income is to percentage changes in
sales.

82 1. The degree of operating leverage is a measure, at
any given level of sales, of how a percentage
change in sales volume will affect profits. It is

\ computed as shown on this slide.

i1. To illustrate, let’s revisit the contribution format
income statement for RBC:

83 9

1. RBC’s degree of operating leverage is S
($100,000/$20,000).

2. With an operating leverage of 5, if RBC

84 < increases its sales by 10%, net operating

L income would increase by 50%.

N
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0 a. The 50% increase can be verified by
85 < preparing a contribution approach income
statement.

86-90 < Quick Check — operating leverage calculations

Helpful Hint: Emphasize that the degree of operating
leverage is not a constant like unit variable cost or unit
contribution margin that a manager can apply with
confidence in a variety of situations. The degree of
operating leverage depends on the level of sales and
must be recomputed each time the sales level changes.
Also, note that operating leverage is greatest at sales
levels near the break-even point and it decreases as
sales and profits rise.

V. Structuring sales commissions

( A. Companies generally compensate salespeople by
paying them either a commission based on sales or a

91 Ao salary plus a sales commission. Commissions based on
sales dollars can lead to lower profits in a company.
. Consider the following illustration:

1. Pipeline Unlimited produces two types of
surfboards, the XR7 and the Turbo. The XR7 sells
92 < for $100 and generates a contribution margin per

unit of $25. The Turbo sells for $150 and earns a
contribution margin per unit of $18.
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/ 1. Salespeople compensated based on sales
commission will push hard to sell the Turbo even-
though the XR7 earns a higher contribution margin
er unit.

93 P

iii. To eliminate this type of conflict, commissions can

be based on contribution margin rather than on

\ selling price alone.

VI. The concept of sales mix

Learning Objective 9: Compute the break-even point

for a multiproduct company and explain the effects of
94 shifts in the sales mix on contribution margin and the
. Dreak-even point.

([ A. The term sales mix refers to the relative proportions in
which a company’s products are sold. Since different
products have different selling prices, variable costs,
and contribution margins, when a company sells more
than one product, break-even analysis becomes more

. complex as the following example illustrates:

95 «

Helpful Hint: Mention that these calculations typically
assume a constant sales mix. The rationale for this
assumption can be explained as follows. To use simple
break-even and target profit formulas, we must assume
the firm has a single product. So we do just that — even
for multi-product companies. The trick is to assume the
company is really selling baskets of products and each
basket always contains the various products in the
same proportions.
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( 1. Assume the RBC sells bikes and carts. The bikes
comprise 45% of the company’s total sales revenue

96 < and the carts comprise the remaining 55%. The
contribution margin ratio for both products
L combined is 48.2%.
.

ii. The break-even point in sales would be $352,697.
The bikes would account for 45% of this amount,
or $158,714. The carts would account for 55% of

97 4 the break-even sales, or $193,983.

L 1. Notice a slight rounding error of $176.
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I. Appendix 2A: Analyzing Mixed Costs (Slide 1 is the title
slide)

( A. Mixed cost — A cost that contains both variable
and fixed elements.

1. For example, utility bills often contain fixed and
variable cost components.

1. The fixed portion of the utility bill is constant

2 < regardless of kilowatt hours consumed. This
cost represents the minimum cost that is
incurred to have the service ready and available
for use.

2. The variable portion of the bill varies in direct
proportion to the consumption of kilowatt

\ hours.

[ B. The analysis of mixed costs
1. Account analysis and the engineering approach

1. In account analysis, an account is classified as
3 < variable or fixed based on the analyst’s prior

knowledge about how cost in the account
behaves.

a. For example, direct materials would be
classified as variable and a building lease
cost would be classified as fixed because of

\ the nature of those costs.
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1.

. 2.

The engineering approach involves a detailed
analysis of what cost behavior should be based
upon an industrial engineer’s evaluation of
production methods to be used, the material
specifications, labor requirements, equipment
usage, production efficiency, power
consumption, and so on.

Diagnosing cost behavior with a
scattergraph plot

4 Learning Objective 10: Analyze a mixed cost using a
scattergraph plot and the high-low method.

1.

Background data relating to hours of
maintenance work and total maintenance costs
for six months is presented on this slide.

. The first step in applying the high-low method

or the least-squares regression method is to

diagnose cost behavior with a scattergraph plot.

a. The total maintenance cost, Y, is plotted on
the Y vertical axis. Cost is known as the
dependent variable because the amount of
cost incurred during a period depends on the
level of activity for the period.

b. The activity, X (hours of maintenance here),
is plotted on the horizontal axis. Activity is
known as the independent variable because
it causes variations in the cost.
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3.

6
1.
7 <
\
( 2.
8 9

After plotting the data, examine the points on
the scattergraph to see if the points lie more or
less along a straight line that slopes upward and
to the right.

a. Linear cost behavior exists whenever a
straight line is a reasonable approximation
for the relation between cost and activity.

b. If the scattergraph plot does not depict linear
cost behavior, then it makes no sense to
proceed any further in analyzing the data.

c. In this example, the dots are linear so we can
proceed to the high-low method.

(11l. An equation can be used to express the relationship
between mixed costs and the level of the activity.
This equation can be used to calculate what the
total mixed cost would be for any level of activity.

The equation is ¥ = a + bX

a. Y = The total mixed cost.

b. a = The total fixed cost (the vertical
intercept of the line).

c. b = The variable cost per unit of activity
(the slope of the line).

d. X = The level of activity.

For example, if your fixed monthly utility

charge is $40, your variable cost is $0.03 per

kilowatt hour, and your monthly activity level

was 2,000 kilowatt hours, this equation can be

used to calculate your total utility cost of $100.
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( iv. The high-low method

1. This method can be used to analyze mixed
costs if a scattergraph plot reveals a linear
relationship between the X and Y variables.
Let’s continue with our data from the
scattergraph plot.

2. The first step 1s to choose the data points

9 < pertaining to the highest and lowest activity
levels (high = 850 units; low = 450 units).

a. Notice that this method relies on two data
points to estimate the fixed and variable
portions of a mixed cost.

3. The second step is to determine the total costs

associated with the two chosen points (high =
\ $9,800; low = $7,400).

Helpful Hint: Emphasize that the high and low points
are identified by the level of activity and not by the level
of the cost.

4. The third step is to calculate the change in cost
between the two data points ($2,400) and
divide it by the change in activity level

9 between the two data points (400 units).

a. The quotient represents an estimate of
variable cost per unit of activity ($6.00 per
unit).

5. The fourth step is to take the total cost at either
activity level (in this case, $9,800) and deduct

10 the variable cost component ($5,100). The

residual represents the estimate of total fixed

costs ($4,700).
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10

11

12-15

—

16

17

a. The variable cost component ($5,100) is
determined by multiplying the level of
activity (850 units) by the estimated
variable cost per unit of the activity ($6.00
per unit).

6. The fifth step is to construct an equation that

can be used to estimate the total cost at any
activity level (Y = $4,700 + $6.00X).

Quick Check —the high-low method
v. The least-squares regression method

Learning Objective 11: Analyze a mixed cost using a
scattergraph plot and the least-squares regression
method.

1. Unlike the high-low method, the least squares
regression method uses all of the data to
separate a mixed cost into its fixed and variable
components.

2. The basic goal of this method is to fit a straight
line to the data that minimizes the sum of the
squared errors. The regression errors are the
deviations from the plotted points to the
regression line and are measured vertically on
the graph.

3. The formulas that are used for least-squares
regression are complex. Fortunately, Excel can
be used to estimate the intercept (fixed cost)
and slope (variable cost per unit) that minimize
the sum of the squared errors.
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Excel also provides a statistic called the R?,
which is a measure of “goodness of fit.”

. The R? tells us the percentage of the

variation in the dependent variable (cost)
that is explained by variation in the
independent variable (activity). It varies
from 0% to 100%; the higher the percentage,
the better.

. The least-squares regression method uses all of

the data and generates a regression line of the
form Y = bX + a fitted to the data.

a.

b.

The intercept a represents the estimated
fixed cost.

The slope b represents the estimated variable
cost per unit of activity.

. The R? indicates that percent of the variation

in the cost that is explained by the variation
in the activity.

. The high-low and least-squares regression

methods provide different estimates of the
fixed and variable cost components of a mixed
cost.

a.

This is to be expected because each method
uses differing amounts of the data points to
provide estimates.

. Least-squares regression provides the most

accurate estimates because it uses all of the
data points.
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