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CHAPTER 8

Flexible Budgets and Variance Analysis

8-A1
(30-45 min.)  Amounts are in thousands.

1. 
Flexible Budget Amounts
Revenue
$12,600 
$13,000 
$13,400 

Fuel
$     504 
$     520 
$     536 

Repairs and maintenance
378 
390
402 

Supplies and miscellaneous 
2,016 
2,080
2,144 

Variable payroll
    7,812 
    8,060
    8,308 

    Total variable costs
$10,710 
$11,050 
$11,390 
Supervision
$     160 
$     160 
$     160 

Rent
200 
200
200 

Depreciation
460 
460
460 

Other fixed costs
       170 
       170
       170 

    Total fixed costs
$     990 
$     990 
$     990 

Total costs
$11,700 
$12,040 
$12,380 

Operating income
$     900 
$     960 
$  1,020 

2.
Cost 
= $990,000 per quarter plus .85 of revenue



= $990,000 + .85 × Revenue

3.
Variances are defined as deviations of actual results from plans.  The total variances in the problem can be subdivided to provide answers to two broad questions:

(a)
What portion is attributable to not attaining a predetermined level of volume or activity?  When volume is measured in terms of sales, this variance is called the sales-activity variance.

(b)
What portion is attributable to non-volume effects?  This variance is often called the flexible-budget variance.


The existing performance report, which is based solely on a static budget, cannot answer these questions clearly.  It answers (a) partially, because it compares the revenue achieved with the original targeted revenue.  But the report fails to answer (b).  A more complete analysis follows:

Summary of Performance (in thousands)


(1)
(2)
(3)
(4)
(5)


Actual
=(1)-(3)
Flexible
=(3)-(5)


 
Results

Budget




at Actual
Flexible-
for Actual
Sales-



Activity
Budget
Sales 
Activity
Static


Level 
Variances 
Activity 
Variances 
 Budget

Net revenue    
$12,700
$    - 
$12,700    
$300 U
$13,000

Total variable costs
  10,924
  129U
  10,795    
  255 F
  11,050
Contribution margin
$  1,776
$129U   
$  1,905    
$  45 U
$  1,950

Fixed costs    
    1,000
    10U
       990    
     -     
       990
Operating income
$     776
$139U    
$     915    
$  45 U
$     960
U = Unfavorable


Column (4) focuses on the effects of sales volume.  It shows that a $300,000 drop in sales activity is expected to cause a $45,000 decrease in contribution margin and hence a $45,000 decrease in operating income.


Column (2) generally focuses on efficiency.  Without a flexible budget, operating inefficiencies cannot be isolated from the effects of changes in sales activity.  Cost control performance may be reported in more detail, where the focus is on efficiency (in thousands):

8-A2
(20-30 min.)

This analysis of flexible budget and static budget variances follows Exhibit 8-6.
	
	Actual Results at
Actual Activity Level
(1)
	Flexible Budget for
Actual Sales Activity
(2)
	Static Budget
(3)

	Systems consulting, variable
	$46,000
	90 requests × $500 = $45,000
	75 requests × $500 = $37,500

	
	Flexible-budget variance

(1) – (2)

$46,000 - $45,000 =

$1,000 U
	Sales-Activity variance

(2)-(3)

$45,000 - $37,500 =

$7,500 U

	
	
	Static budget variance (1)-(3)

$46,000 -$37,500 = $8,500 U

	
	
	
	

	Systems consulting, fixed
	$78,000

(given)
	$65,000
	$65,000

	
	Flexible-budget variance

(1) – (2)

$78,000 - $65,000 =

$13,000 U
	Sales-Activity variance

(2)-(3)

$65,000 - $65,000 =

-0-

	
	
	Static budget variance (1)-(3)

$78,000 - $65,000 =

$13,000 U


Note that the activity-level variance for fixed costs is always zero (as long as the activity stays within the relevant range) because flexible- and static-budget fixed costs are always the same.

8-A3
(20 - 30 min.)

1.
Direct materials:
5 lb. × $10.00 =
$  50.00


Direct labor:
10 hrs. × $25.00 =
  250.00

Total

$300.00
2.
The flexible budget is based on actual output achieved, not scheduled or budgeted output.

	
	A
	B
	C

	
	Actual Cost Incurred:

Actual Input Quantities 
× Actual Prices
	Actual Input Quantities × Standard Prices
	Flexible Budget: Standard Input Quantities Allowed for Outputs Achieved × Standard Prices

	In general:
	$xxx
	$yyy
	$zzz

	
	Price variance

(A - B)
	Quantity variance

(B - C)

	
	
	Flexible-budget variance (A - C)

	
	
	
	

	Direct Materials
	3,100 lbs × $9.00 = $27,900
	3,100 lbs × $10.00 = $31,000
	525 units × 5 × $10.00 = $26,250

	
	Price variance

(A - B) =

$27,900 - $31,000 =

$3,100 F
	Quantity variance

(B - C)

$31,000 - $26,250 =

$4,750 U

	
	
	Flexible-budget variance (A - C)

$27,900 - $26,250 =

$1,650 U



A
B
C

	Direct Labor
	5,500 hrs × $26.00 = $143,000
	     5,500 hrs × $25.00       = $137,500
	525 units × 10 hrs × $25.00 = $131,250

	
	Price variance

(A - B) =

$143,000 - $137,500 = 
$5,500 U
	Quantity variance

(B - C) =

$137,500 - $131,250 = $6,250 U

	
	
	Flexible-budget variance (A - C)

$143,000 - $131,250 = $11,750 U


3.
Among the possible explanations for the performance are:

(a)
Were substandard materials used because they were cheaper, resulting in higher waste than usual?  (Note that the unfavorable quantity variance more than offset the favorable price variance and resulted in a net unfavorable materials variance.)

(b)
Net savings in material costs may be undesirable if they cause inefficient use of direct labor. It is possible that use of substandard materials led to increased use of direct labor and the unfavorable direct labor quantity variance.

(c)
Direct labor is expensive.  A wage rate that is about 4% above the standard rate creates a significant dollar amount of direct-labor price variance.

8-B1
(15-20 min.)

1.
ROBERT CAMPBELL TAX SERVICES

Summary Performance Report


Actual

Flexible




Results

Budget




at Actual
Flexible
for Actual
Sales



Activity
Budget
Activity
Activity
Static


Level
Variances
Level
Variances
Budget

Physical units 

    (clients)
         3,000
            - 
         3,000
         500F
         3,500
Sales
$1,080,000
$30,000F
$1,050,000
$175,000U
$1,225,000

Variable costs
    920,000
  20,000U
    900,000
  150,000F
  1,050,000
Contribution 

    margin
$  160,000
$10,000 F
$  150,000
$  25,000U
$   175,000

Fixed costs
    159,500
     9,500U
  150,000
             - 
     150,000
Operating income
$        500
$     500 F
$           0
$  25,000U
$     25,000

2.
Static budget operating income


$25,000



Variances:






Sales activity variance

$  25,000U




Flexible-budget variance

        500F
  




Static-budget variance

 
   24,500U



Actual operating income


$      500
8-B2 (20-30 min.)

1.
	
	A
	B
	C

	
	Actual Cost Incurred:

Actual Input Quantities 
× Actual Prices
	Actual Input Quantities × Standard Prices
	Flexible Budget: Standard Input Quantities Allowed for Outputs Achieved × Standard Prices

	Direct Materials
	116,000 lb × $7.50 = $870,000
	116,000 lb × $7.00 = $812,000
	14,400 units × 10 × $7.00 = $1,008,000

	
	Price variance

(A - B) =

$870,000 - $812,000 = $58,000 U
	Usage variance

(B - C)

$812,000 - $1,008,000 = $196,000 F

	
	
	Flexible-budget variance (A - C)

= $870,000 - $1,008,000 = $138,000F

	
	
	
	

	Direct Labor
	29,000 hr × $12 = $348,000
	29,000 hr × $14.00 = $406,000
	14,400 units × 2 hr × $14.00 = $403,200

	
	Price variance

(A - B) =

$348,000 - $406,000 = $58,000 F
	Usage variance

(B - C)

$406,000 - $403,200 = $2,800 U

	
	
	Flexible-budget variance (A - C)

$348,000 - $403,200 = $55,200 F


2.
Tradeoffs may have been made in each category.  Materials more expensive than standard may have been acquired with the hope of achieving less waste.  Less-skilled or less-experienced labor may have been used that cost less per hour, but the less-skilled or less-experienced workers may have required more hours to do the job.  The overall effects on costs as measured by these variances were favorable.  However, management should also consider the effects of these tradeoffs on quality, on-time delivery, customer satisfaction (and so on) that are not measured in the variances. 

8-B3
(20-30 min.)  If the total overhead incurred is $204,000, of which $138,000 is fixed, then variable overhead was $204,000 - $138,000 = $66,000.  The following analysis should be helpful.  All given items are designated by an asterisk (*).  Computations for the derived items are explained in items 1-4 below.
	
	A

Actual Overhead Costs Incurred
	B

Predicted Overhead Based on Actual Driver Use × Standard Prices
	C

Flexible Budget: Standard Driver Use Allowed for Output Achieved × Standard Prices

	Order-processing department- variable

overhead
	$66,000
	$66,000 + $3,600* = $69,600;

116,000 hr × 10* × $.06* = $69,600
	$70,000 - $9,600 = $60,000
100,000 hr × 10* × $.06* = 60,000

	
	Spending variance

$3,600* F
	Efficiency variance

$9,600 U

	
	
	Flexible-budget variance (A - C)

$6,000* U


1.
$9,600U.  The efficiency variance is computed by subtracting the spending variance from the flexible-budget variance, $6,000 U – ($3,600 F).  


2.
116,000 hours.  The actual hours can be computed by adding the variable overhead spending variance to the actual variable overhead and then dividing the result by $.60:  ($66,000 + $3,600) ÷ $.60 = 116,000 hours.  Alternatively, this answer could be obtained by taking the answer in part (3) and adding 16,000 hours because the unfavorable efficiency variance represents 16,000 hours of work ($9,600 ÷ $.60).

3.
100,000 hours.  The standard hours allowed for output achieved can be computed in one of two ways:

(a)
Take the answer in part (2) and deduct 16,000 hours:  116,000 – 16,000 = 100,000 hours.

(b)
Deduct the efficiency variance from the $69,600 and then divide the result, $60,000, by $.60:  ($69,600 - $9,600) ÷ $.60 = 100,000 hours.

4.
Budgeted fixed overhead is equal to actual fixed overhead ($138,000) less the unfavorable fixed overhead spending variance ($2,500 U), or $135,500.

8-1
Favorable variances arise when actual costs are less than budgeted costs (or actual revenue exceeds budgeted revenue).  Unfavorable variances mean that actual costs are greater than budgeted costs (or actual revenue falls short of budgeted revenue).

8-2
Yes.  Flexible budgets are flexible only with respect to variable costs.  By definition, fixed costs do not change with the level of activity within the relevant range, and therefore there is no “flex” in the fixed cost portion of a flexible budget.

8-3
No.  A flexible budget adjusts costs as the level of activity changes, not as prices change.

8-4
The use of flexible budgeting requires cost formulas or functions to predict what costs should be at different levels of cost driver activity.  It is essential to understand cost behavior to develop these flexible-budget cost formulas.

8-5
No. A "flex" in a flexible budget generally refers to adjustments made because of changes in volume.  Activities that drive variable costs will therefore generate "flexes" in the budget.  Activities that do not drive changes in costs will not have a "flex."

8-6
No.  Performance can be either effective or efficient, or both, or neither.  For example, the targeted sales level may be achieved or not (effectiveness), independent of whether the actual level of operations minimized the amount of resources used (efficiency).

8-7
A static budget variance is the difference between the originally planned (static budget) amount and the actual amount.  A flexible-budget variance is the difference between the actual amount and the amount that is expected for the actual level of output achieved.

8-8
Favorable and unfavorable variances do not necessarily mean good and bad performance, respectively, and therefore rewards and punishments should not necessarily follow favorable and unfavorable variances.  Variances mean simply that actual results differed from the standards.   These differences may arise from inaccurate standards, or they may be the result of factors that are beyond the control of management.  Variances should be a signal to ask the question "Why did the difference arise?" but they do not automatically give the answer.

8-9
No.  The primary function of a control system is explanation and understanding, not placing blame.

8-10 
Sales-activity variances are often the responsibility of sales or marketing managers.  However, if factors such as quality of product and meeting of delivery schedule impact the volume of sales, production managers, who affect quality and delivery, may also be responsible for the sales-activity variance.
8-11 
A perfection (or ideal) standard assumes that all imperfections and human errors will be eliminated and thus is rarely attained.  A currently attainable standard allows for some imperfections and thus can be closely approached by keeping imperfections down to the allowed level, and they can occasionally be surpassed by exceptional effort.

8-12
One approach sets standards just tight enough so that employees regard their fulfillment as probable if they exert normal effort and diligence.  The second approach sets standards so tight that employees regard their fulfillment as possible though unlikely.

8-13
There is much room for measurement error when a standard is set.  Consequently, random fluctuations around the standard can really be conceived of as defining the band of acceptable outcomes rather than as variances from a precise standard.  The standard is often the midpoint of the band of acceptable outcomes.

8-14
Price variances separate out the effects of deviations of actual price from the standard price. Therefore, price variances should be computed even if prices are outside of company control. This helps managers to better understand and measure production performance by separating price effects from quantity effects. Following the usual approach to computing price and quantity variances, the quantity variances are not affected by deviations of price from the standard.

8-15
Some common causes of unfavorable quantity (or usage or efficiency) variances are improper handling, poor quality of material, poor workmanship, changes in methods, new workers, slow machines, breakdowns, and faulty designs. 

8-16
Failure to meet price standards is often the responsibility of the purchasing officer, but responsibility may be shared with the production manager when he or she has frequent rush orders for materials that result in higher prices paid.  Of course, market conditions may be such that it is beyond the control of anyone in the company to attain the price standard.

8-17
The variable overhead efficiency variance does not directly measure the performance of the managers who are responsible for overhead, but rather the performance of managers who control the cost driver for overhead.  The variable overhead efficiency variance indicates whether actual use of the cost driver was more or less than the standard amount of the driver for the output achieved.

8-18
Overhead control techniques are different from direct material cost control techniques because:

1.
Cost drivers are generally more complex and less obvious.

2.
Responsibility is shared among various people.

3.
A large percentage of overhead costs may be fixed and/or joint in nature.
4.
Overhead cannot be easily separated into quantity and price effects.
8-19
The narrow interpretation of the unfavorable label is that, holding everything else equal, revenue being $2,000 lower than planned has an unfavorable effect on profit.  However, the unfavorable label for the revenue variance does not necessarily indicate that the decision to reduce revenue was incorrect. In this situation, the decision to lower revenue by $2,000 results in higher profit because the $2,000 loss in revenue is more than offset by the corresponding $2,500 difference in costs ($6,500 of costs to achieve $8,000 of revenue versus $4,000 of costs to achieve $6,000 of revenue). 
8-20
The impact of changes in sales volume on profit depends on the amount of variable versus fixed costs.  If sales (revenues) drop 10%, the contribution margin drops by 10% also, but fixed costs will not change (assuming the new sales volume remains in the relevant range).  With operating profit of $100 on sales of $1,000, total costs must have been $900.  Suppose half of those costs were fixed.  Then, the contribution margin would be $1,000 - $450 = $550.  A 10% drop in sales would reduce contribution margin (and profit) by 10% × $550 = $55, corresponding to a 55% reduction in profit.

8-21
Changes in production volume will affect variable costs but not fixed costs, provided that the new production level remains within the relevant range.  If production volume increases by 10%, costs will increase by less than 10% if there are any fixed costs.  Suppose that half of the production costs for 100 units are fixed and half are variable.  That means that per unit variable costs are ($1,000 × .5) ÷ 100 = $5.  Producing an extra 10 units should cause an extra cost of 10 × $5 = $50, giving a total cost of $1,050 for 110 units.  The production manager should have a cost target of $1,050, not $1,100.

8-22
If a purchasing manager saves money by paying less per pound than planned, we want to make sure this savings did not come at the expense of quality.  By examining the material usage variance, we can see whether more than planned of the cheaper material had to be used.  Perhaps there was more scrap or waste because of using inferior materials.  One might also examine the labor usage variance.  Inferior materials may also be harder to handle, thus requiring additional labor time.  Or, partially completed products might have to be scrapped when defects are found, wasting not only the materials put into the product but also the labor used up to the point it is scrapped.

8-23
Unfavorable variable-overhead efficiency variances arise when there is excess usage of the cost driver used to apply the variable overhead.  To know who is responsible for the unfavorable variable-overhead efficiency variance we need to know the cost driver for the variable overhead and who is responsible for controlling that cost driver.  If direct labor hours drives variable overhead, then the plant manager is responsible for the variable-overhead efficiency variance.  Why?  Because he or she is responsible for controlling use of the variable overhead cost-driver, direct labor hours.

8-24
(5 min.)

Variable cost is $294,800 ÷ 44,000 units = $6.70 per unit

Budgeted cost = ($6.70 × 52,000) + $9,100 = $357,500

8-25
(10 min.)

Mileage
  40,000
  50,000
  60,000

Fuel @ $.22
$  8,800
$  11,000
$13,200

Depreciation
    6,600
    6,600
    6,600
Total
$15,400
$17,600
$19,800
8-26
(10 min.)  Answers are in italics.


Budget





Formula





per Unit
      Various Levels of Output  
     

Units

    10,000  
    11,000  
    12,000  

Sales
$19 
$190,000 
$209,000 
$228,000 

Variable costs:





    Direct material
$6.50 
$65,000 
$71,500 
$78,000 

    Hand labor
4.40
$44,000 
$48,400 
$52,800 

Fixed costs:





    Depreciation

18,000
18,000
18,000
    Salaries

33,000
33,000
33,000

8-27
(10-15 min.)


The manager's delight is unjustified.  A more informative analysis is obtained when a flexible budget is introduced:



Flexible-

Sales



Actual
Budget
Flexible
Activity
Static


Costs
Variance 
Budget
Variance
     Budget

Units of product
      5,300
           - 
      5,300
    2,100U
      7,400*
Direct materials
$  49,900
$  7,500U
$  42,400
$16,800F
$  59,200

Direct labor
    39,200
    2,100U
    37,100
    14,700F
    51,800
Total
$89,100
$9,600U
$79,500
$31,500F
$111,000
*$59,200 ÷ $8 = 7,400 or $51,800 ÷ $7 = 7,400


Note that the manager should have expected lower costs when actual volume was 2,100 units lower (about 28% lower) than the static budget.  The flexible budget shows these expected costs were $31,500 lower than in the static budget.  However, the manager was unable to bring the actual costs below the amounts in the flexible budget and spent $9,600 more than the flexible budget amounts.

8-28
(10-15 min.)
	
	A

Actual Results

at Actual

Activity Level
	B

Flexible Budget

for Actual

Pounds of

Activity
	C

Static

Budget

	Materials support:
	$177,000

(given)
	650,000 lb × $.25 = $162,500
	750,000 lb × $.25 = $187,500

	
	Flexible-budget variance  (A - B)

$177,000 - $162,500

= $14,500 U
	Materials-activity variance  (B - C)

$162,500 - $187,500

= $25,000 F

	
	
	Static-budget variance (A - C)

$177,000-$187,500

= $10,500 F


8-29
(10-15 min.)  
	Actual Cost Incurred: Actual Input Quantities
× Actual Prices
	
	Actual Input Quantities × Standard Prices
	
	Flexible Budget: Standard Input Quantities Allowed for Outputs Achieved × Standard Prices

	
	
	
	
	

	4,100 sq. yd
	
	4,100 sq. yd.
	
	3,700 sq. yds. ×

	× B686 =
	
	× B680 =
	
	B680 =

	B2,812,600
	
	B2,788,000
	
	B2,516,000

	
	
	
	

	
	4,100 × (B686 – B680) =
	
	(4,100 – 3,700) × B680 =

	
	Price variance, B24,600U
	
	Quantity variance, B272,000U


8-30
(15-20 min.)

The analytical framework showing only given items is:


Actual Hours
Actual Hours
Standard Hours


× Actual Price
× Standard Price
× Standard Price     


1,780 hrs.
1,780 hrs.
D hrs.


× Actual Price 
× $20.00
× $20.00


= $A
= $B
= $C



	1,780 ×  (Actual price  - $20.00)
	(1,780 – D) × $20.00

	= Price variance, $1,157 U
	= Quantity variance, $E

	Flexible-budget variance, $1,643 F


1. Given the price variance of $1,157 U and the actual hours of 1,780, the actual labor rate will be $1,157 ÷ 1,780 hours = $.65 / hour higher than the standard rate.  Therefore, the actual labor rate per hour y = $20.00 + .65 = $20.65. 

2. Items A, B, C, and D in the framework can now be completed as follows:

A = 1,780 hours × $20.65 per hour =36,757.

B = 1,780 hours × $20.00 per hour = 35,600.

E = Quantity variance  = Flexible Budget variance – Price Variance


      = 1,643 F – 1,157 U


      = 2,800 F

C = 35,600 + quantity variance = 35,600 + 2,800 = 38,400.

D = 38,400 ÷ 20.00 = 1,920 standard hours allowed.

8-31
(10 min.)

Material quantity (usage) variance


= (Actual usage in kilos - Standard kilos) × Standard price


= (18,700 actual kilos - 19,500 standard kilos ) × $3.20

= $2,560, favorable

Labor quantity (usage) variance


= (Actual hours - Standard hours) × Standard price


= (67,100 actual hours - 66,300 standard hours) × $6


= $4,800, unfavorable

8-32
(10-20 min.)

1.
 Quantity variance
= (Actual hours - Standard hours) × Standard price

$9,000
= (Actual hours - 10,000) × $15.00


$9,000
= (Actual hours × $15.00) - $150,000


Actual hours
= $159,000 ÷ $15.00 = 10,600


or

Excess hours, $9,000 ÷ $15.00
600
Standard hours
10,000
Total actual hours
10,600
2.
Price variance
= Actual quantity × (Actual price - Standard price / unit)


$-500
= 2,500 × (Actual price  - $4.60)


$-500
= 2,500 × (Actual price) - $11,500


Actual price
= $11,000 ÷ 2,500 = $4.40

or

Standard price

$4.60
Variance per unit, $500 ÷ 2,500
    .20F
Actual price

$4.40
8-33
(10-15 min.)

Direct material:

  Price variance:  $120,495 - $127,155 = $6,660 F

  Usage variance:  $127,155 - $130,200 = $3,045 F

  Flexible-budget variance: $120,495 - $130,200 = $9,705 F

Direct labor:

  Price variance:  $101,255 - $96,250 = $5,005 U

  Usage variance:  $96,250 - $92,500 = $3,750U

  Flexible-budget variance:  $101,255 - $92,500 = $8,755 U


You may wish to call the students' attention to tradeoffs.  For example, more efficient use of materials may sometimes be attained by more careful work that takes more time than allowed by the labor standard.

8-34
(10-15 min.)  (in thousands)  U = Unfavorable; F = Favorable

 
(1)      
(2)
(3)
(4)
(5)



=(1)-(3)  

=(3)-(5)



Actual

Flexible Budget




Results
Flexible-  
for Actual
Sales-

at Actual  
Budget    
Sales   
Activity 
Static


 Activity Level 
Variances 
Activity 
Variances 
 Budget
Revenue
$ 3,800
$    - 
$ 3,800
$1,200U
$5,000

Variable costs
      380   
      - 
      380   
      120F   
     500
Contribution margin
$ 3,420   
$    - 
$ 3,420   
$1,080U   
$4,500

Fixed costs
   4,800   
  300U    
   4,500    
          - 
  4,500
Operating income
$(1,380)  
$300U    
$(1,080)  
$1,080U   
$        - 
This is an example of a "high fixed cost" or "high operating leverage" organization.  This means a high sensitivity of operating income in relation to changes in revenue.  In this case, income plummeted when revenue dropped by 24% of the static budget. Note that leverage works both ways - if the change in revenue had been an increase of 24%, income would have soared.

8-35
(15-25 min.)

1. 

Flexible-

Sales


 
Actual 
Budget
Flexible
Activity
Static


Results  
Variance
 Budget   
Variance
 Budget 

Attendees 
       90
      - 
       90
    15F
       75
Revenue 
$3,255
$105F
$3,150
 $525F
 $2,625

Chicken dinners
 1,767 
57U 
1,710
285U 
1,425

Beverages 
466 
74F
540 
90U
450

Club rental 
81
0 
81 
0 
81

Music  
     875 
  125U 
     750
      0 
     750
Profit
$     66
$    3U 
 $     69 
$150F 
$    (81)
2.
If all costs had behaved as budgeted, the extra 15 attendees would have produced an extra $150 of profit ($525 more revenue and $285 + $90 = $375 more cost).  The sales activity variance summarizes this effect of volume.  Revenue was $105 over budget for the number of attendees – perhaps three tickets were sold to persons who did not attend.  Costs ran $57  - $74 + $125 = $108 more than the flexible budget for 90 attendees.  Dinner cost was $57 over budget; this is the cost of three dinners – again, perhaps three people who purchased tickets did not attend but the caterer was still paid for their dinners. Beverages were under budget by $74.  The band seems to have played (or at least was paid for) an extra half hour at their rate of $250 per hour.

8-36
(20-30 min.)  The given numbers are in italics.
1. 
Actual






Results at
Flexible-

Sales



Actual 
Budget 
Flexible
Activity
Static


 Prices  
 Variances 
 Budget 
Variances 
 Budget

Physical units 
    50,000  
           -  
    50,000  
    10,000 Fa
    40,000
Sales
$655,500c 
$  5,500 F
$650,000b 
$130,000 F 
$520,000
Variable costs 
  315,000  
  15,000 U
  300,000  
   60,000 U 
  240,000g
Contribution margin
340,500d
9,500 U
350,000
70,000 F  
280,000

Fixed costs  
    68,000e 
    8,000 U  
    60,000  
             -  
    60,000
Operating income 
$272,500f 
$17,500 U  
$290,000  
$  70,000 F
 $220,000
a50,000 - 40,000

b520,000÷40,000 = $13 per unit; $13 × 50,000 = $650,000

c650,000 + 5,500

d655,500 - 315,000

e60,000 + 8,000

f340,500 - 68,000

g(300,000÷650,000)  × 520,000  = 240,000

2.
Sales were 10,000 units higher than originally budgeted.  The flexible budget shows that this higher sales volume should have produced an operating income of $290,000 (up from $220,000 by the additional contribution margin of $70,000).  However, only $272,500 was achieved.  Sales prices were higher than the flexible budget amounts by $5,500, and costs exceeded the flexible budget by $15,000 + $8,000 = $23,000:


Actual operating income

$272,500


Flexible Budget Variances:


    Sales price
$  5,500 F

    Variable costs
15,000 U


    Fixed costs
  8,000 U
     17,500 U


Flexible budgeted income

290,000


    Sales-activity variance

      70,000 F


Static budgeted operating income

$  220,000

8-37
(20-30 min.)  
DAMEROW CREDIT SERVICES

Analysis of Income Statement

For the Year 20X1

(in thousands)


(1)
(2)
(3)
(4)
(5)



(1)-(3)

(3)-(5)




Flexible-

Sales




Budget
Flexible
Activity
Static


  Actual 
Variances 
 Budget  
Variances 
 Budget

Reports 
       700 
        - 
      700 
     100U
       800
Sales @ $50 
$35,000 
$       - 
 $35,000 
$5,000U
$40,000

Variable costs
  11,400 
      900U   
  10,500  
  1,500F
  12,000*
Contribution






  margin      
$23,600  
$   900U   
$24,500  
$3,500U
$28,000

Fixed costs  
  22,600  
     600U   
  22,000  
         - 
  22,000
Operating






  income      
$  1,000  
$1,500U  
 $  2,500  
$3,500U
$  6,000
* Contribution margin = 70% × (800 × $50) = $28,000; 
$40,000 sales - $28,000 contribution margin = $12,000 variable costs.

Note:  The spending variance for fixed costs is a flexible-budget variance--not a sales activity variance.  The variances in Column (4) are traceable solely to changes in volume:  The effects of price and efficiency changes and any other deviations from the flexible budget are presented in Column (2).


The $6,000,000 budgeted income was not attained because volume was down by 100,000 reports, causing a $3,500,000 shortfall in contribution margin.  In addition, the amount we paid for variable costs was $900,000 higher than the flexible-budget standards, due to some combination of price and quantity variances that cannot be determined from the information given.  Finally, we spent $600,000 in excess of our fixed cost advertising budget.

8-38
(15-20 min.)

1.
The sales activity variance is RMB 990,000 favorable, and the flexible-budget variance is RMB 350,000 unfavorable.  The 
following numbers are in millions of Chinese RMBs):


Actual

Flexible-


Results

Budget


at Actual
Flexible-
for Actual
Sales-


Activity
Budget
Sales
Activity
Static


Level
Variances
Activity
Variances
Budget
Sales
10.00
---
10.00
2.20 F
7.80
Variable costs
5.85
.35 U
5.50
1.21 U
4.29
Contribution margin
4.15
.35 U
4.50
.99 F
3.51
Fixed costs
2.10
 ---   
2.10
  ---  
2.10
Income
 2.05
.35 U
2.40
  .99 F
1.41

The increase in sales volume should have increased income by RMB990,000, but it increased by only RMB 640,000 because of a RMB 350,000 unfavorable flexible-budget variance in variable costs.

2.
It is likely that the sales level of RMB 7,800,000 is within the relevant range, so the fixed costs are likely to stay at RMB 2,100,000.  If we assume that the variable cost percentage returns to the 2012 budgeted level of 55%, the static budget for sales of RMB 7,800,000 forecasts income of (.45 × RMB  7,800,000) – RMB 2,100,000 = RMB 1,410,000.  However, if the variable cost percentage remains at the 2012 actual level of 58.5%, the static budget for sales of RMB 7,800,000 would have income of (.415 × RMB  7,800,000) – RMB 2,100,000 = RMB 1,137,000.
8-39
(20-25 min.)

1.
Monetary amounts are in thousands of dollars.
           
Actual





           
Results   
Flexible-            

Sales


          
at Actual   
Budget   
Flexible   
Activity
Static

          
Prices 
Variance
Budget
Variances
Budget
Millions of passenger






   miles               
    1,320
       -  
     1,320
     220 F 
    1,100*
Revenue    
434,280**   
27,720 U   
462,000   
77,000 F   
385,000
Variable expenses
285,800    
14,500 F  
 300,300***   
50,050 U   
250,250
Contribution margin
148,480     
13,220 U    
161,700    
26,950 F    
134,750
Fixed expenses  
  95,300    
  7,300 U   
  88,000  
        -  
  88,000
Operating income 
  53,180    
20,520 U  
  73,700  
26,950 F   
  46,750
*385,000 ÷ $.35 = 1,100,000

**462,000 – (.06 × 462,000) = 434,280
***(250,250 ÷ 385,000) × 462,000 = 300,300


Actual





           
Results   
Flexible-            

Sales


          
at Actual   
Budget   
Flexible   
Activity
Static

          
Prices 
Variance
Budget
Variances
Budget
2.
Jet fuel 
 79,200 
13,200U* 
66,000
11,000U* 
55,000 

*A 20% increase in passenger miles implies a 20% × $55,000 = $11,000 increase in jet fuel cost.


**Price variance due to 20% increase in jet fuel prices is 20% × $66,000 
  

= $13,200U.  

Thus, the flexible budget variance for jet fuel expenses is $13,200 unfavorable.

8-40
(30-45 min.)  The computations of variances are straightforward, although the context is different from that in the text.  The explanation of variances is potentially complex and difficult.

1.
Nursing price variance




= Actual cost - (Actual hours × Standard price)


= $33,180 - (2,080 × $15)


= $33,180 - $31,200 = $1,980U

Nursing hours quantity (or usage) variance



= (Actual hours - Standard hours allowed) × Standard price

= [2,080 - (4,000 × .5)] × $15


= 80 × $15 = $1,200U

2.
Supplies and VOH Efficiency variance




= (Actual hours - Std. hours allowed) × Variable overhead rate



= (2,080 - 2,000) × $10 = $800U


Supplies and VOH Spending variance




= Actual cost - Actual hours × Variable overhead rate



= $20,340 - (2,080 × $10)



= $20,340 - $20,800 = $460F

3.
The nursing price and usage variances are unfavorable.  This may be due to inefficient scheduling.  More nurses are being used than are required according to the flexible budget, and a higher proportion than normal are in the high wage rate categories.


But this might be exactly what is expected when volume increases.  The nurses who perform the extra work that physicians usually handle are probably highly skilled, and, therefore, are paid more than average.  Thus, the average pay rate for nurses increases.  Further, as the hospital sees additional patients, nurses may bear nearly the entire added load.  Why? Because physicians may already be at capacity.  Therefore, although at a volume of 3,800 patients nurses average .5 hours per patient, they may put in more than .5 hours with each additional patient because they pick up some physician tasks as well as their own normal tasks.  For example, suppose a physician spends an average of .5 hours on each patient case.  Since additional physician time may not be available, nurses might average a full hour for each additional patient, the .5 hours that they normally spend plus the .5 hours a physician usually spends.


It appears that Dr. Narr has controlled supplies and other variable costs quite well.  Of the $1,340 unfavorable static budget variance, $1,000 is an activity variance due to the added volume.  An additional $800 unfavorable variance is due to the use of extra nursing hours; that is, the variable overhead efficiency variance arises solely due to the use of extra nursing hours.  The favorable spending variance for supplies and other variable overhead shows that spending is $460 less than expected.  

8-41
(20-30 min.)  This is an excellent basic problem in flexible budgeting.

1.
CNN LONDON MOTOR POOL





Monthly Budget Report





For March 20X1






Monthly



March  
Flexible   
Under


Actual
Budget
(over)

Petrol (gasoline)
£  8,200  
£  7,700  
£(500)

Oil, minor repairs, parts and supplies
2,540 
2,800   
260

Outside repairs
50     
 234      
184

Insurance
416 
416     
  -

Salaries and benefits
1,800    
1,800    
  -

Depreciation
    1,976  
    1,976  
        -


  Totals
£14,982  
£14,926  
£  (56)

Number of automobiles
26     
  26     
  -

Actual kilometers
140,000   
140,000    
   -

Cost per kilometer
£ .1070  
£ .1066  
£(.0004)

Supporting Calculations for Monthly Budget Amounts:

Petrol: (140,000 actual km ÷ 8 km per liter) × £.44 per liter = £7,700

Oil, etc.:  140,000 km × £.02 per km = £2,800

Outside repairs:  (£108 per auto × 26 autos) ÷ 12 months = £234

Insurance:

  Annual cost for one auto = £4,800 ÷ 25 autos = £192 per auto

  Annual cost for 26 autos = 26 × £192 = £4,992

  Monthly cost = £4,992 ÷ 12 = £416

Salaries and benefits:  

  No change, monthly cost = £21,600 annual cost÷12 months = £1,800

Depreciation:

  Annual depreciation per auto = £22,800 ÷ 25 autos = £912

  Annual depreciation for 26 autos = £912 × 26 = £23,712

  Monthly depreciation = £23,712 ÷ 12 = £1,976
2.
Outside automobile repairs are a function of the use of the automobile over its lifetime.  However, these repairs occur irregularly throughout the year and the life of the car.  A monthly budget figure based upon a per-mile charge becomes questionable.  Therefore, the use of one-twelfth of the estimated annual outside repair costs adjusted for the number of cars in operation during a month would appear to be more reasonable.  Further, repairs probably occur more frequently in low-volume months, so the favorable variance in this high-volume month is not surprising.

8-42
(50-70 min.)


The following notation applies to requirements 1-3.



TC
= Total cost



FI
= Fixed costs of the Account Inquiry activity center



FC
= Fixed costs of the Correspondence activity center



FB
= Fixed costs of the Account Billing activity center



FV
= Fixed costs of the Bill Verification activity center



VI
= Variable cost/labor hour in the Account Inquiry activity center



VC
= Variable cost/letter in the Correspondence activity center



VB
= Variable cost/line in the Account Billing activity center



VV
= Variable cost/account in the Bill Verification activity center



HR
= Account Inquiry labor hours



LR
= Letters of correspondence issued



LN
= Lines printed



AV
= Accounts verified

1.
Activity Center

Flexible-Budget Formula


Account Inquiry
FI + VI × HR
=  $156,380 + $24.22(1) × HR


Correspondence
FC + VC × LR
=   $25,584 + $  3.50(2) × LR


Account Billing
FB + VB × LN
=   $81,400 + $ 0.063(3)× LN


Bill Verification
FV + VV × AV
=   $78,050 + $  0.54(4) × AV


(1)  $79,910 ( 3,300

(3) $154,377 ( 2,440,000


(2)   $ 9,800 ( 2,800

(4)   $10,797 (   20,000

2.

Flexible Budget -- Account Inquiry Activity Center

Budget
Cost Driver:  Number of Labor Hrs. (HR)


Formula:
3,000
4,000
5,000

   Variable Costs
  $24.22/HR
$  72,660
$  96,880
$121,100

   Fixed Costs
   $156,380
  156,380
  156,380
  156,380

   Total Flexible Budget

         $229,040
       $253,260
       $277,480



Flexible Budget -- Correspondence Activity Center

Budget
Cost Driver: Number of Letters (LR)


Formula:
2,500
3,000
3,500

   Variable Costs
  $3.50/LR
$  8,750
  $10,500
  $12,250
   Fixed Costs
  $25,584
  25,584
    25,584
    25,584

   Total Flexible Budget

$34,334
  $36,084
  $37,834
Flexible Budget -- Account Billing Activity Center

Budget
Cost Driver: Number of Lines (LN)


Formula:
2,000,000
2,500,000
3,000,000
Variable Costs
 $0.063/LN
  $126,000 
 $157,500
  $189,000

Fixed Costs
  $81,400
    81,400
    81,400
    81,400
Total Flex. Bud.

  $207,400
  $238,900
  $270,400



Flexible Budget -- Bill Verification Activity Center

Budget
Cost Driver: Number of Accounts (AV)


Formula:
15,000
20,000
25,000
   Variable Costs
 $0.54/AV
   $  8,100
   $10,800
   $13,500
   Fixed Costs
   $78,050
     78,050
     78,050
     78,050
   Total Flex. Bud. 

   $86,150
   $88,850
   $91,550
3.
TC = FI + FC + FB + FV + VI × HR + VC × LR + VB × LN + VV × AV



= $341,414 + $24.22 × HR+ $3.50 × LR + $.063 × LN + $0.54 × AV

4.




Flexible-


Actual
Flexible
Budget

Activity Center
Costs
Budget
Variances

Account Inquiry
   $235,400
$260,526(1)
   $25,126F

Correspondence
       38,020
    36,784(2)
       1,236U

Account Billing
     285,000
  267,250(3)
     17,750U

Bill Verification
      105,320
      90,470(4)
     14,850U
Total Costs
   $663,740
$655,030
  $ 8,710U
(1)
$156,380 + ($24.22 × 4,300) = $260,526

(2)
$25,584 + ($3.50 × 3,200) = $36,784

(3)
$81,400 + ($0.063 × 2,950,000) = $267,250

(4)
$78,050 + ($0.54 × 23,000) = $90,470

8-43
(25-30 min.)

	
	
	
	Flexible Budget

	
	
	Flexible Budget
	Standard Inputs

	
	Cost Incurred:
	Based on
	Allowed for Actual

	
	Actual Inputs
	Actual Inputs
	Outputs Achieved ×

	
	× Actual Prices
	× Standard Prices
	Standard Prices

	Direct
	3,300 lbs. × $.97
	3,300 lbs. × $1.00
	3,000 lbs. × $1.00

	materials
	= $3,201
	= $3,300
	= $3,000

	
	3,300 × ($.97 - $1.00) =
	(3,300 - 3,000) × $1.00 =

	
	Price variance $99F
	Quantity variance $300U

	
	
	Flexible-budget variance, $201U

	
	
	
	

	Direct
	5,500 hrs. × $7.70
	5,500 hrs. × $8.00
	5,000 hrs × $8.00

	labor
	= $42,350
	= $44,000
	= $40,000

	
	5,500 × ($7.70 - $8.00) =
	(5,500-5,000) × $8.00 =

	
	Price variance $1,650F
	Quantity variance, $4,000U

	
	
	Flexible-budget variance, $2,350U

	
	
	
	

	Variable
	
	5,500 hrs. × $.80
	5,000 hrs. × $.80

	overhead
	= $4,620
	= $4,400
	= $4,000

	
	5,500 ×

($.84 - $.80)
	(5,500-5,000) × $.80

	
	= Spending variance,

$220U
	= Efficiency variance, $400U

	
	
	Flexible-budget variance, $620U


U = Unfavorable, F = Favorable

8-44
(30-35 min.)  The format of the solution may seem awkward at first, but students find that it provides perspective on the analysis of variances.  CHF = Swiss Franc.
	1.
	
	

	
	
	Flexible Budget:

	
	
	Standard Input Quantities 

	Cost Incurred:
	
	Allowed for Outputs 

	Actual Inputs ×
	Actual Input Quantities
	Achieved ×

	Actual Prices
	× Standard Prices
	Standard Prices


Direct Materials:

	3,400 lbs. × 17.3CHF
	3,400 lbs × 18CHF
	2,900 lbs. × 18CHF

	=58,820CHF
	= 61,200CHF
	= 52,200CHF

	
	3,400 × .7CHF= Price variance,
	500 × 18CHF = Quantity variance,

	
	2,380CHF F
	9,000CHF U

	
	Flexible-budget variance,  6,620 CHF U

ex


Direct Labor:

	3,925 hrs. × 38.6CHF
	3,925 hrs. × 38CHF
	3,625 hrs. × 38CHF

	= 151,505CHF
	= 149,150CHF
	= 137,750CHF

	
	3,925 × .6CHF
	300 × 38CHF

	
	= Price variance,
	Quantity variance,

	
	2,355CHF U
	11,400CHF U

	
	Flexible-budget variance, 13,755 CHF U


Manufacturing Overhead:

	
	Predicted
	Flexible Budget:

	
	Overhead Based
	Standard Driver Use 

	
	on Actual
	Allowed for Outputs 

	Actual Overhead
	Driver Use
	Achieved ×

	Costs Incurred
	× Standard Prices
	Standard Prices

	
	3,925 hrs. × 11CHF
	3,625 hrs. × 11CHF

	46,675CHF
	= 43,175CHF
	= 39,875CHF

	
	
	

	
	Spending variance, 46,675 – 43,175 = 3,500CHF U
	300 × 11CHF
= Efficiency variance,

3,300CHF U

	
	Flexible-budget variance, 6,800CHF U


2.
The flexible-budget allowance for any variable cost is the same as (is equal to) the total standard quantity allowed for the good units produced times the standard price.


The budget allowance under standard costing for variable costs always depends on output, the units produced.  Therefore, the direct labor budget for 2,900 units is, as shown above, 2,900 units × 1.25 hours × 38CHF = 137,750CHF.  For 3,900 units, the budgetary allowance would be 3,900 units × 1.25 hours × 38CHF = 185,250CHF.  Note again that a budget can be established after the fact -- after the number of units produced is known.

8-45
(30-50 min.)

1.
Department Performance Report


Direct Labor and Variable Overhead

Actual hours
5,800

Standard hours allowed, 2/3 hour × 8,100 units
5,400
Excess hours
   400


Budget Based on
Flexible



5,400 Standard
Budget


Actual
Direct Labor Hours
Variance


Costs
Allowed for 8,100
to be


Incurred 
Good Units Produced
Explained
Direct labor
$29,580
$28,350
$1,230U
Variable overhead:




Lubricants @$.60
$  2,910
$  3,240 
$   330F

Other supplies @$.30
1,845
1,620
225U

Rework @$.60
3,690 
3,240
450U

Other indirect labor @ $1.50
    8,550
    8,100 
     450U

Total variable overhead 
$16,995
$16,200 
$   795U

2.
Summary explanation:

	 
	Incurred:
Actual Hours
× Actual Price
	Actual Hours ×
× Expected Price
	Flexible Budget:

Standard
Hours Allowed
× Expected Price

	Direct labor
	5,800 hrs. ×
	5,800 hrs. ×
	5,400 hrs. ×

	
	$5.10 = $29,580
	$5.25 = $30,450
	$5.25 = $28,350

	
	
	

	
	5,800 × $.15 =
	400 × $5.25 =

	
	Price variance, $870F
	Quantity variance, $2,100U

	
	
	Flexible-budget variance, $1,230U


	
	Actual Overhead
Cost Incurred
	Actual Driver

Units (Hours) ×
× Expected Price
	Flexible Budget:

Standard
Hours Allowed
× Expected Price


	Variable

overhead
	$16,200 plus flex budget variance = $16,200 + 795U = $16,995
	5,800 hrs. × $3.00 = $17,400
	5,400 hrs. × $3.00 = $16,200

	
	Spending var. = flexible-budget var. – Effic. var. = $795 U - $1,200 U = $405 F
	Efficiency variance = $17,400 - $16,200

= $1,200 U

	
	
	Flexible-budget variance, $795U


3.
The subdivision of the budget variance for variable overhead into spending and efficiency variances appears to be similar to the split of the total direct labor variance into a price variance and a quantity (or usage) variance.  However, the interpretation is quite different.


The efficiency variance for variable overhead measures the extra overhead costs (or savings) incurred solely because direct labor usage exceeded (or was less than) the standard direct labor hours allowed.  When variable overhead is closely related to labor time, fluctuations in overhead costs should correspond with variations in labor time.  Both the labor usage and overhead efficiency variances are measured by multiplying a standard price times the difference between actual hours and standard hours allowed.


The variable overhead spending variance is similar to the labor price variance, but its causal factors encompass more than price changes alone.  Other causes include poor budget estimates for one or more individual overhead items, variation in attention and control regarding individual costs, and erratic behavior of specific overhead items that have been squeezed for convenience into a budget formula that assumes strictly variable behavior and relation to one volume base -- labor hours.  For example, material handling within the factory (getting material to the workbench) is more closely related to goods started during a period than to standard hours allowed for work done.

8-46
(30-40 min.)  This solution uses the formulas for variances given in the text.
1.
Material price variance = ($5.50 - $5.30) × 27,000 = $5,400 F

Material quantity variance = $5.50 × (27,000 - (60 × 430)) = $6,600 U

Labor price variance = ($15.90 - $16.00) × 670 = $67 F

Labor quantity variance = $16.00 × (670 - (1.5 × 430)) = $400 U

Overhead flexible-budget variance = $5,335 - (($5.76 × 430) + $2,808) = $50.20U

2.
The person in charge of purchasing saved $5,400 by purchasing direct materials for $.20 per pound below standard cost.  However, more of the material was used, causing an unfavorable quantity variance of $6,600.  If the purchase of low-quality materials caused the excess usage, the net effect was an unfavorable variance of $1,200.

There was a small savings of $67 because the average wage rate was $.10 per hour below standard.  However, more than the standard amount of labor was used, costing $400.  If the hiring lower quality (and therefore lower paid) workers caused the entire excess usage, the net effect is $333 unfavorable.

The excess labor might also have been related to the excess use of materials.  If some processing is completed before the defective materials are identified, some labor would also be wasted in the process.  Thus, the $400 unfavorable labor usage variance might be caused by the purchase of low quality materials.

The overhead variance is not large, but it too is unfavorable; $50.20 more overhead costs were incurred than would be expected for the production of 430 kayaks.

3.
Suppose variable overhead varies with total labor hours.  Then the overhead variance can be broken into a variable-overhead efficiency variance and an overhead spending variance (but the overhead spending variance cannot be broken into fixed and variable components without more information):

Var. OH/DLH = $5.76 ÷ 1.5 = $3.84

Var.-overhead efficiency variance = $3.84 × (670 - (1.5 × 430)) = $96 U

Overhead spending variance = $5,335 - (($3.84 × 670) + $2,808)= $45.80 F

The unfavorable variable overhead efficiency variance indicates that $96 of overhead costs were incurred because of the excess use of labor.  Whatever caused the extra labor hours also caused this variance.  Control of overhead itself was good, as shown by the favorable $45.80 overhead spending variance.

Note:  None of the variances indicate why actual costs differed from standard costs.  The variances point toward possible causes and lead managers to ask the right questions about possible causes.  The explanations above are possible causes, but they cannot be known for sure until managers do further exploration.

8-47
(15-20 min.)

1.
Direct Materials:


Price variance = ($7.80 - $8.00) × 2,800 = $560F


Quantity variance = (2,800 - 2,700) × $8 = $800U


Total direct materials variance
    = $21,840 - (900 × $24)



= $21,840 - $21,600 = $240U


Overhead:


Actual
Flexible Budget
Flexible-


Results at
for Actual
Budget

 
Actual Prices
Output Achieved
Variances
Supplies 
$  2,132 
   $  2,250
 $118F

Power 
 1,612 
1,572
 40U

Rent and other bldg. services
2,775
2,815
40F

Factory labor
1,618
1,500
118U

Depreciation
    4,500 
    4,500 
      0
Total overhead 
$12,637 
$12,637 
$    0
2.
KPM does not account separately for the price (rate) and quantity of labor.  Therefore, labor price and quantity variances cannot be computed.  Many highly automated companies account for labor this way.  Because labor is a small proportion of cost in some automated manufacturing processes, it is not worth the cost to monitor price and quantity effects. KPM treats labor as a fixed overhead cost.  Therefore, the company does not expect to adjust the amount of labor used as volume changes.  Therefore, it compares the actual labor cost to a fixed monthly budget of $1,500.

8-48
(10-20 min.)


(a) 
(b)
(c)
(d)      




Allowance
Required

Standard

   Raw
Initial
for
quantity 
Unit 
material

material  
  mix  
reduction  
 a ÷ b* 
 cost  
cost (c × d)

 Altium    
24    kg
.8
30 kg
$2.20
$  66.00

 Bollium    
19.2 ltr
.8
24 ltr
4.60
  110.40

 Credix   
10    kg
1.0
10 kg
3.20
    32.00
Standard material cost --

   20-liter container       




$208.40

*
Instead of being divided by 0.8, the first two items could be multiplied by 1.25 to obtain the same answer.

8-49
(25-35 min.)  This problem is complicated by the need to include an allowance for defective units in the standard costs.  Note that some accountants object to standards that "accept defects" by allowing for defects in the standards.

Direct Materials
Pounds in final product
3.2

Allowance for normal scrap
  .4
Total pounds per finished unit 
3.6

Allowance for defective units 
  .72*

Total pounds per good unit 
 4.32

Standard price per pound 
$12.20**

Standard direct material cost per good unit
$52.704
 *Defective units = 1/6 of total units or 20% of good units;

    Material allowance for defectives = .20 × 3.6 lb. = .72 lb.

 **$11.40 price of materials + $.80 shipping and handling

Direct Labor
Hours of actual machining per unit
4.00

Allowance for nonproductive time 
      1.00*

Total hours per finished unit 
 5.00

Allowance for defective units 
      1.00**

Total hours per good unit 
6.00

Standard rate per hour 
 $  28.00***

Standard direct labor cost per good unit
 $168.00
 *For every 4 hours worked there is 1 hour of nonproductive time because 32 of 40 hours per week are productive.

 **Defective units = 1/6 of total units or 20% of good units;

      Direct labor allowance for defectives = .20 × 5 hr = 1.00 hr.

***Basic rate 
$20.00

     Fringe benefits
    6.00

     Payroll taxes
      2.00
     Total labor rate 
$28.00
8-50
(50-75 min.)

1.
a.
Sales-activity variance = Budgeted unit contribution margin × Difference between the static budget sales in units and the actual sales in units


= $9.20 × (9,000 - 8,000)


= $9,200 unfavorable


This variance is labeled as a sales-activity variance because it quantifies the impact on income of the deviation from an original sales target -- while holding price and usage factors constant.  Of course, the failure to reach target sales may be traceable to a number of causes beyond the control of the marketing force, including strikes, material shortages, and storms.


b.
The budget formulas in Exhibit 8-2 are the basis for the following answers.  The alert student will note that budgeted contribution margin and operating income are in the 8,000-unit column of Exhibit 8-2.

Budgeted contribution margin = $9.20 × 8,000 = $73,600

Budgeted operating income = $73,600 - $70,000 fixed costs = $ 3,600

Budgeted direct material = $10.00 × 8,000 = $80,000

Budgeted direct labor = $8.00 × 8,000 = $64,000

2.
	            
	
	
	

	           
	
	
	Flexible Budget:

	         
	Cost Incurred: 
	
	Standard Input Quantities
Allowed for

	         
	Actual
Input Quantities
	Actual Input 

Quantities
	Outputs
Achieved

	       
	× Actual Prices
	× Expected Prices
	× Expected Prices

	
	
	
	

	Direct   
	42,000 lbs.
	42,000 lbs.
	(8,000 units × 5)

	Materials 
	× $1.86
	× $2.00
	× $2.00

	        
	= $78,120
	= $84,000
	= $80,000

	
	
	
	

	
	42,000 × ($1.86-$2.00)
	(42,000 - 40,000) × $2.00

	
	= Price variance,
	= Quantity variance,

	
	$5,880F
	$4,000U

	
	
	Flexible-budget variance, $1,880F


	            
	
	
	

	           
	
	
	Flexible Budget:

	         
	Cost Incurred:
	
	Standard Input Quantities
Allowed for

	         
	Actual Input Quantities
	Actual Input 
Quantities
	Output

Achieved

	       
	× Actual Prices
	× Expected Prices
	× Expected Prices

	
	
	
	(8,000 units × .5 hrs.

	Direct  
	4,140 hrs.
	4,140 hrs.
	× $16.00) or

	Labor 
	× $16.40
	× $16.00
	(4,000 hrs. × $16)

	
	= $67,896
	= $66,240
	= $64,000

	
	
	
	

	
	4,140 × ($16.40-$16.00)
	(4,140 - 4,000) × $16.00

	
	= Price variance,
	= Quantity variance,

	
	$1,656U
	$2,240U

	
	
	Flexible-budget variance, $3,896U


3.
The purchasing manager for Dominion apparently purchased material for $.14 per pound less than the standard, saving the company $5,880.  However, the company used more of the material, perhaps because poor quality of the materials caused excessive waste.  The cost of the extra material was $4,000, leaving a net saving of $1,880.  But this is not necessarily the end of the analysis.  Both price and quantity variances for labor were unfavorable.  Possibly scrapping of the materials came after they had been partly processed, entailing a wasting of labor as well.  If the quality of materials caused the entire extra usage of 140 hours of labor, $2,240 should be compared to the net saving of $1,880, making the material-purchase decision a poor economic decision.  In addition, the labor price variance may be related, also.  If the extra usage of labor caused the use of overtime and the overtime premium caused the increase in average labor rates, the $1,656 unfavorable price variance might also be caused by the materials.  If all of these causation links apply, the total effect of purchasing the cheaper materials is:


Material price variance
$5,880 F


Material quantity variance
4,000 U


Labor quantity variance
2,240 U


Labor price variance
  1,656 U

Total variance
$2,016 U


8-51
(30 min.)  The solution is given in the textbook after the problem itself.

8-52
(15-20 min.)

1. Variable cost per visit, 20X8: $114, 750 + $204,000 + $153,000 + 21% × ($204,000 + $153,000) + ($194,250 - $181,500) = $559,470.

Therefore, variable cost per visit are $559,470 ÷ 17,000 = $32.91.

Fixed costs are $181,500 + [$676,200 - .20 × (204,000 + $153,000)] = $786,300.

Cost Function:  $32.91 per visit variable and $786,300 per year fixed.

2.

Revenues ($76 per visit; 18,000 visits)

$1,368,000


Variable costs:


Supplies
$ 121,500


Physician salaries
216,000


Nurse salaries
162,000


Overhead
    79,380


General and administrative
    13,500

Total variable cost
 
 592,380

Fixed costs:

Overhead
604,800

General and administrative
   181,500

Total fixed costs


     786,300
Net Loss


$   (10,680) 

3.

Variance to explain: Budgeted loss – Actual loss = $10,680 - $15,500 = $4,820 U

Sales-activity income variance = 400 visits × ($76 - $32.91) = $17,236 F

Flexible Budget Variance = $4,820 U - $17,236 F  = $22,056 U

a)  The extra 400 units generated $17,236 additional profit.
b) Actual costs were higher than the flexible budget for 18,400 visits by $22,056.

The total effect was a larger loss than budgeted, caused by spending $22,056 more than budgeted for this level of volume but offset partly by the $17,236 benefit of the additional 400 visits.  If costs had not exceeded the flexible budget allowance, the program would have had a net profit of $17,236 - $10,680 = $6,556.
8-53
(35-45 min.)

1.
Printing department costs for the first month:

	
	A
	B
	C

	
	Actual Cost Incurred:

Actual Inputs ×

Actual Prices
	Flexible Budget for Actual Printing Activity 
	Static Budget

	Printing
	$51,000
	40,000 pages × $1.00  = $40,000
	35,000 pages × $1.00 = $35,000

	
	Flexible-budget variance

(A - B) =

$51,000 - $40,000 = $11,000 U
	Printing activity variance

(B - C) =

$40,000 - $35,000 = $5,000 U

	
	
	Static budget variance (A - C)

$51,000 - $35,000 = $16,000 U


2.
Likely explanations are that (1) the $1.00 charge per page is an average printing cost, but costs per page can differ greatly with relative complexity, (2) the printing department has not identified the appropriate cost drivers to enable it to charge for the costs the department incurs.  The static budget was inaccurate for the reasons given in the problem: Printing activity was higher, and the mix of types of jobs differed from what was expected.    All the users recognize that four-color, graphic printing is a bargain, and single-color printing is too expensive.  As a result, everyone wishes to use more of the low-price, high complexity printing.

3.
a.
The ABC analysis is an attempt to measure the costs of printing complexity.  If the analysis is accurate, then four-color printing jobs will cost at least $1.35 per page ($.35 + $1.00).  Simple, black-and-white jobs will cost only $.35 per page.  Since the costs of different types of jobs will vary under this new system, it is critical that the ABC estimates are accurate.  


b.
These cost estimates are themselves averages per type of cost because some portions of the printing department costs are fixed in the short run.  There is some controversy over whether these fixed costs should be spread over normal or expected levels of cost driver activity.  Not "unitizing" these costs preserves the distinction between fixed and variable cost behavior.  Under this approach, fixed costs would be recovered by an annual or monthly charge based on expected usage.  An objection is that this merely passes the fixed cost problem along to the line units who are selling products or services to external customers.  An alternative approach is to unitize these costs over expected or normal cost driver activity and charge users as if all costs were variable.  If cost driver activity expectations are accurate, there should not be significant static budget variances.  Large errors in forecasting, however, will lead to large budgeting errors because total fixed costs charged will not equal total fixed costs incurred.


c.
Costs of commercial jobs:


Old System
ABC System

27,500 pages
@$1/page
@$.35/page



= $27,500
=$9,625


27,500 use color
     --
@ $1.00/color page




= $27,500

Total cost
$27,500
$37,125

8-54
(40-50 min.)

Before proceeding to answer the questions asked, it is helpful to get a good understanding of the cost behavior.  The costs of the outpatient clinic can be broken down into budgeted fixed and variable costs as follows:


Fixed

       Variable

Cost
Total
          Total

Per Unit

Physicians
$240,000


Nurses and technicians

$180,000
$45

Supplies

60,000
15

Overhead
  180,000
     72,000
  18
Total
$420,000
$312,000
$78
1. 
Whether Hopkins Community Hospital would save money by closing its outpatient clinic depends on what fixed costs it might avoid if the clinic were closed.  The budgeted contribution margin is $180 - $78 = $102 per patient, giving a total contribution from 4,000 patients of 4,000 × $102 = $408,000.  If the hospital can avoid more than $408,000 of the $420,000 of fixed costs, it would be financially better off without the clinic.  It is likely that the $240,000 of physician cost would be saved; the hospital would not need to employ any physicians for the clinic.  It is hard to tell how much of the $180,000 of fixed overhead would be saved, but it is unlikely that Hopkins would save the $30,000 of the fixed overhead that is an allocation of hospital-wide administrative costs nor the $37,500 that is depreciation on equipment.  Thus, a reasonable guess is that by closing the clinic, the hospital would lose $408,000 of contribution margin and reduce fixed costs by about $240,000 + $112,500 = $352,500.  If this is correct, the only way the hospital would gain a financial advantage by closing the clinic is if the closure frees up resources that are valuable to the hospital.

2.
The difference between the static budget loss of $12,000 and the actual loss of $20,200 can first be divided into a sales-activity variance and a flexible-budget variance:

	
	A
	B
	C

	
	Actual

Profit (Loss)
	Flexible Budget

Profit (Loss)
	Static Budget Profit (Loss)

	
	$(20,200)
	$102 × 3,800 - $420,000 = $(32,400)
	$102 × 4,000 - $420,000 = $(12,000)


	
	Flexible-budget variance

(A - B) =

$(20,200) - $(32,400) = $12,200 F
	Sales activity variance

(B - C) =

$(32,400) - $(12,000) = $20,400 U

	
	
	Static budget variance (A - C)

$(20,200) - $(12,000) = $8,200 U



Therefore, the main explanation of the additional loss is the decrease in volume.  In fact, the loss of volume cost Hopkins $20,400, and cost savings of $12,200 reduces the overall shortfall to only $8,200.


The $12,200 flexible-budget variance can be further analyzed by cost category.  First, consider the physician cost.  Since physician costs are fixed, we can only compute a total physician cost variance:  $240,000 - $231,000 = $9,000 F.


Nurse and technician costs are variable and have a standard rate of $30 per hour and an actual rate of $182,700 ÷ 5,800 = $31.50.  A total of 5,800 hours was used; standard hours allowed for 3,800 patients is 1.5 hrs./patient × 3,800 patients = 5,700 hours.  Price (rate) and quantity (usage) variances are as follows:


Price (rate) variance = ($30 - $31.50) × 5,800 = $8,700 U


Quantity variance = (5,800 – 5,700) × $30 = $3,000 U


Supplies cost is variable, but we have no measure of amount used.  Therefore, we can compute only a total supplies variance:  $15 × 3,800 - $58,500 = 1,500 U.


From the information given, the overhead variance cannot be computed in any more detail than a total overhead variance:  [($18 × 3,800) + $180,000] - $232,000 = $248,400 - $232,000 = $16,400 F


Therefore, the total flexible-budget variance can be explained as follows:


Physician variance
$  9,000 F


Nurse & technician price variance
8,700 U


Nurse & technician quantity variance
3,000 U


Supplies variance
1,500 U


Overhead variance
  16,400 F

Total flexible-budget variance
$12,200 F

One possible explanation for this pattern of variances is that nurses have been covering some time that physicians usually cover.  The physician may not be spending full time in the clinic.  Nurses and technicians are spending more time per patient than is budgeted, and that may be causing overtime premiums, which might explain the unfavorable price variance.  The large favorable overhead variance is more difficult to explain from the information given.  It might be possible (though this is just speculation) that some expensive equipment was not fully utilized at the clinic and was moved to the hospital.  This might explain why the volume was down (i.e., those who needed that equipment went to the hospital rather than the clinic) and why the fixed charges to the clinic were reduced.
8-55
(45 – 60 min.)

1. 

 
Revenue (2,000 × $200)
$400,000


Variable costs (2,000 × $139)
  278,000

Contribution margin (2,000 × $61)
 $122,000


Fixed costs
    60,000*


Operating income
$  62,000


* Fixed costs = ($18 + $12) × 2,000 = $60,000.

2. 

Static budget variance = $62,000 - $47,740 = $14,260 U

Sales activity (volume) variance = 200 × ($200 - $139)

$12,200 F

Flexible bud. var. = $392,260 – ($139 × 2,200 + $60,000) 
$26,460 U

Static budget variance




$14,260 U

Material variances:




Housing variance = $44,000 – 2,200 × $20


$         0

PCB variances:




PCB price variance = ($16 - $15) × 4,700

$  4,700 U




PCB usage variance = (4,700 – 4,400) × $15

    4,500 U




Total PCB variance = $75,200 – 2,200 × $30

$  9,200 U


Reading heads variances:





RH price variance = ($11 - $10) × 9,200

$  9,200 U




RH usage variance = (9,200 – 8,800) × $10

    4,000 U




Total RH variance




$13,200 U

Total material variances




$22,400 U

Labor variances:





Assembly variances:






Assembly price variance = ($8 - $8) × 3,900


0




Assembly quantity var. = ($4,400 – 3,900) × $8

$4,000 F




Total assembly variances




$4,000 F



PCB variances:









PCB price variance = ($9.90 - $9) × 
2,400


$2,160 U




PCB quantity variance = (2,400 – 2,200) × $9


  1,800 U




Total PCB variances




$3,960 U



Reading heads variances:






RH price variance = ($11 - $10) × 3,500


$3,500 U




RH quantity variance
 = ($3,500 – 3,300) × $10

  2,000 U



Total RH variances




$5,500 U

Total labor variances




$5,460 U

Overhead variances:





Variable OH efficiency var. = (9,800 – 9,900) × $2
   200 F



Variable OH spending var. = $18,800 – (9,800 × $2)
800 F



Fixed OH spending variance = $37,600 - $36,000

  1,600 U

Total overhead variances




$   600 U

Selling & administrative var. = $22,000 – ($12 × 2,000)
          $2,000 F

Total flexible-budget variances 




$26,460 U

From these variances we learn that operations were not very efficient.  The extra 200 units of sales increased income before taxes by $12,200, but this was more than offset by operating inefficiencies that cost Gates $26,460, leaving the company short of budget by $26,460 - $12,200 = $14,260.

The material variances and the RH and PCB labor variances were all unfavorable and quite large, explaining much of the shortfall in income.  The bright spots were assembly labor, variable overhead, and selling and administrative costs that had small favorable variances.  Still, the performance was much below expectations.

8-56
(30-40 min.)   Monetary amounts in millions of dollars.
The actual results from the Results of Operations summary for 2010 are:

Net sales
19,014
Variable cost (cost of sales)
10,214
Contribution margin
8,800
Fixed costs
  6,326
Income (before taxes)
  2,474
These amounts are used to prepare a static budget assuming 10% growth in revenue and variable cost. (Income before taxes shown in the Nike 10-K is not equal to the actual amounts computed here for 2010 and 2011 due to some minor non-operating omitted items.)
The flexible budget is based on the 2011 actual sales and the assumption that growth in variable costs should be proportional to the growth in sales.


Flexible
Static


Actual
Budget
Budget


2011
2011
2011
Net sales
20,862
 20,862 
 20,915 

Variable cost (cost of sales)
11,354
11,207 
11,235 

Contribution margin
9,508
  9,655 
 9,680 

Fixed costs
  6,693
  6,326 
  6,326 

Income (before taxes)
  2,815
  3,329 
  3,354 


Actual

Flexible-

10%


Results
Flexible-
Budget
Sales
Growth


at Actual
Budget
for Actual
Activity
Static


Activity Level
Variances
Sales Activity
Variances
Budget

Sales
 20,862 
 -   
 20,862 
 (53) 
 20,915 

Variable cost
 11,354 
 (147) 
 11,207 
  29
 11,235 

Contribution margin
 9,508 
 (147)
 9,655 
 (25)
 9,680 

Fixed costs
  6,693 
(367)
  6,326 
  -   
  6,326 

Operating income 
  2,815 
 (514)
  3,329 
 (25) 
  3,354
*Unfavorable variances denoted by parentheses

The variances show that actual income was $539 million less than in the static budget that assumed 10% growth for three main reasons: 
1) Actual sales growth was less than 10%, yielding a $25 U sales-activity income variance. 

2) Variable costs increased at a higher rate than sales, yielding a $147 U flexible budget variable cost variance. 

3) Spending for fixed costs was $367 more than budgeted, yielding a $367 U fixed overhead spending variance.  This may mean that some of the fixed costs were not truly fixed – that they increased somewhat with the increase in volume of sales.
Note that the sum of the variances, 25 U + 147 U + 367 U = 539 U.
8-57
(20-30 min.)   For the solution to this Excel Application Exercise, follow the step-by-step instructions provided in the textbook chapter.
1.  The favorable flexible-budget variance for sales is caused by an increase in selling prices.

2.  Actual income fell $24,500 short of the static-budget income.

3.  The flexible-budget variance ($500 F) and the sales-activity variance ($25,000 U) completely explain the $24,500 U static-budget variance.
8-58
(60 min. or more)


The purpose of this exercise is to understand the difficulty of setting standard costs for even simple products or services.  For many products or services, identifying the direct material and direct labor inputs may not be hard, but identifying the overhead support can be a challenge.  Students are likely to make various assumptions, which can lead to very different standard costs in all cost categories.


Requirements 2 and 3 also lead to consideration (albeit implicitly) of many of the behavioral issues organizations may have in setting standards.  Different managers have different objectives and different levels of knowledge. These must be combined into a single standard cost estimate.


If class time allows, it may be useful to have one or more groups present their standard costs to the class and describe how they were determined. The class may have suggestions that the group failed to consider -- possibly some implicit assumptions that would not necessarily hold true.
8-59
(30-50 min.)  NOTE TO INSTRUCTOR: This solution is based on the web site in late 2012.  Be sure to examine the current web site before assigning this problem, as the site may have changed. In particular, a more recent annual report for use in part 2 will be available beginning in early 2013.

1.  
Hershey’s Web site seems primarily directed to customers.  The most prominent items across the top of the page are products, promotions, ads, recipes, and items available for sale. Hershey uses the site as a form of advertising and as a way to provide detailed information about their products.  To find financial information you have to click on “Corporate Information” at the bottom of the home page.
2.
The static budget for 2012 income before income taxes, assuming a 4% increase in net sales and variable costs (but no increase in fixed costs) relative to 2011, is: 



2012 Static


2011 Actual
Budget

Net sales
$6,080,788
$6,324,020
Variable cost (cost of sales)
  3,548,896
  3,690,852
Contribution margin
2,531,892
2,633,168
Fixed costs
  1,569,047
  1,569,047
Income before income taxes
$   962,845
$1,064,121
Note that a 4% increase in sales volume leads to a ($1,064,121-$962,845) ÷ $962,845 = 10.5% increase in operating income due to operating leverage, as discussed in Chapter 2.
3.
The flexible budget for a sales increase of 6% and actual results assuming sales and variable costs increased by 6% and fixed costs increased by 1%:


2012 Flexible
2012 Actual

Budget for a 6%
with 1% higher

Sales Increase
fixed costs
Net sales
$6,445,636
$6,445,636
Variable cost (cost of sales)
  3,761,830
  3,761,830
Contribution margin
2,683,806
2,683,806
Fixed costs
  1,569,047
  1,584,738
Income before income taxes
$1,114,759
$1,099,068
The analysis of static-budget, flexible-budget, and sales-activity income variances is:

	A
	B
	      C

	Actual

Net Income
	Flexible Budget

Net Income
	Static Budget 
Net Income

	$1,099,068 
	     $1,114,759
	          $1,064,121


	Flexible-budget variance

(A - B) =

$1,099,068 - $1,114,759 = $15,691 U
	Sales activity variance

(B - C) =

$1,114,759- $1,064,121 = $50,638 F

	Static budget variance (A - C)

$1,099,068 - $1,064,121 = $34,947 F


Note that actual sales and variable costs are equal to flexible-budget sales and variable costs, and the flexible-budget income variance is due entirely to actual fixed costs ($1,584,738) higher than budgeted fixed costs ($1,569,047) by $15,691.
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