Chapter 10 - Revised 09/09
Standard Costs and Overhead Analysis

Solutions to Questions

10-1
A quantity standard indicates how much of an input should be used to make a unit of output. A price standard indicates how much the input should cost.

10-2
Ideal standards assume perfection and do not allow for any inefficiency. Thus, ideal standards are rarely, if ever, attained. Practical standards can be attained by employees working at a reasonable, though efficient pace and allow for normal breaks and work interruptions.

10-3
Chronic inability to meet a standard is likely to be demoralizing and may result in decreased productivity.

10-4
A budget is usually expressed in terms of total dollars, whereas a standard is expressed on a per unit basis. A standard might be viewed as the budgeted cost for one unit.

10-5
Under management by exception, managers focus their attention on results that deviate from expectations. It is assumed that results that meet expectations do not require investigation.

10-6
Separating an overall variance into a price variance and a quantity variance provides more information for decision-making purposes. Moreover, price and quantity variances are usually the responsibilities of different managers.

10-7
The materials price variance is usually the responsibility of the purchasing manager. The materials quantity and labour efficiency variances are usually the responsibility of production managers and supervisors. 

10-8
The materials price variance can be computed either when materials are purchased or when they are placed into production. It is usually better to compute the variance when materials are purchased since that is when the purchasing manager, who has responsibility for this variance, has completed his or her work. In addition, recognizing the price variance when materials are purchased allows the company to carry its raw materials in the inventory accounts at standard cost, which greatly simplifies bookkeeping.

10-9
If poor quality materials create production problems, a result could be excessive labour time and therefore an unfavourable labour efficiency variance. Poor quality materials would not ordinarily affect the labour rate variance.

10-10
If overhead is applied on the basis of direct labour-hours, then the variable overhead efficiency variance and the direct labour efficiency variance will always be favourable or unfavourable together. Both variances are 
computed by comparing the number of direct labour-hours actually worked to the standard hours allowed. That is, in each case the formula is:

Efficiency Variance = SR (AH – SH)

Only the “SR” part of the formula, the standard rate, differs between the two variances. Therefore if the direct labour efficiency variance is unfavourable, then the variable overhead efficiency variance will also be unfavourable.
10-11
The denominator level of activity is the denominator in the predetermined overhead rate. It is based on managers’ estimate of the total activity (e.g., labour hours, machine hours, etc.) for the period the rate will be used.

10-12
In Chapter 3 we were dealing with a normal cost system, whereas in Chapter 10 we are dealing with a standard cost system. 
Standard costing ensures that each unit of product bears the same amount of overhead cost regardless of any variations in efficiency of the use of the application base.

10-13
A budget variance and a volume variance are computed for fixed manufacturing overhead cost in a standard cost system.

10-14
The fixed overhead budget variance compares actual to budgeted costs for fixed overhead items. If actual costs exceed budgeted costs, the variance is labelled unfavourable.

10-15
The volume variance is favourable when the activity for a period, at standard, is greater than the denominator activity level. Conversely, if the activity level, at standard, is less than the denominator level of activity, the volume variance is unfavourable. The variance does not measure deviations in spending. It measures deviations in actual activity from the denominator level of activity.

10-16
The volume variance can also be measured in physical units, such as direct labour hours or machine hours.

10-17
The under- or overapplied overhead can be factored into variable overhead spending and efficiency variances and the fixed overhead budget and volume variances.

10-18
The total overhead variances would be favourable, since overapplied overhead is equivalent to a favourable variance.

10-19
A statistical control chart is a graphical aid used to plot the fluctuation in variances over a period of time (e.g., weeks, months, quarters). The standard deviation of the variances is used as a measure of the normal level of fluctuation. Once the standard deviations of the variances have been plotted, managers must decide which ones are large enough to warrant attention. Simple decision rules are often used such as “investigate all variances more than one standard above or below zero.” The lower the cut-off value used in the decision rule (i.e., “one” in the preceding example), the greater the number of variances that will be investigated.

10-20
If labour is a fixed cost and standards are tight, then the only way to generate favourable labour efficiency variances is for every workstation to produce at capacity. However, the output of the entire system is limited by the capacity of the bottleneck. If workstations before the bottleneck in the production process produce at capacity, the bottleneck will be unable to process all of the work in process. In general, if every workstation is attempting to produce at capacity, then work in process inventory will build up in front of the workstations with the least capacity.

10-21   Capacity variance analysis typically explores the implications of fixed overhead costs of not producing at denominator capacity. By examining practical capacity costs and those of theoretical capacity management can be shown what some of the implications are of operating at denominator capacity. For example a single shift operation may reflect denominator capacity. Two shifts might be used as practical capacity. Moving to the economics of three shifts, seven days per week can demonstrate what the two shift choice costs the organization.
10-22
A mix variance is the dollar effect of a difference between the actual mix of materials (labour) and the budgeted mix of materials (labour) on total material (labour) costs. For material X, for example, the mix variance would be equal to the standard price of X times the difference between the actual quantity of X used and the budgeted proportion of material X to the total mix of materials. A yield variance is the dollar effect of a difference between the actual quantity of a material (labour) used in production (at the budgeted mix) and the budgeted or standard total quantity used.  For material X, for example, the yield variance would be equal to the standard price of X times the difference between the standard quantity allowed for X and the actual quantity of material X used at the budgeted proportion of total materials (Total material of all types x % of X in the standard mix). 

10-23 The advantages of formal journal entries is to give variances more emphasis because it permits them to be recorded in the books of the company and to then be presented in the official financial statements.
Exercise 10-1 (20 minutes)

	
1.
	Cost per 2 kilogram container

	6,000.00
	Kr

	
	Less: 2% cash discount

	   120.00
	

	
	Net cost

	5,880.00
	

	
	Add freight cost per 2 kilogram container 
(1,000 Kr ÷ 10 containers)

	   100.00
	

	
	Total cost per 2 kilogram container (a)

	5,980.00
	Kr

	
	Number of grams per container 
(2 kilograms × 1000 grams per kilogram) (b)

	    2,000
	

	
	Standard cost per gram purchased (a) ÷ (b)

	      2.99
	Kr


	
2.
	Alpha SR40 required per capsule as per bill of materials

	6.00
	grams

	
	Add allowance for material rejected as unsuitable 
(6 grams ÷ 0.96 = 6.25 grams; 
 6.25 grams – 6.00 grams = 0.25 grams)

	0.25
	grams

	
	Total

	6.25
	grams

	
	Add allowance for rejected capsules 
(6.25 grams ÷ 25 capsules)

	0.25
	grams

	
	Standard quantity of Alpha SR40 per salable capsule

	6.50
	grams


	
3.
	Item
	Standard Quantity per Capsule
	Standard Price per Gram
	Standard Cost per Capsule

	
	Alpha SR40
	6.50 grams
	2.99 Kr
	19.435 Kr


Exercise 10-2 (20 minutes)

	
1.
	Number of chopping blocks

	12,000

	
	Number of board metres per chopping block

	×    0.8

	
	Standard board metres allowed

	9,600

	
	Standard cost per metre

	× $5.40

	
	Total standard cost

	$51,840

	
	
	

	
	Actual cost incurred

	$56,100

	
	Standard cost above

	 51,840

	
	Total variance—unfavourable

	$    4,260


	
2.
	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	
	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	
	$56,100
	
	11,000 board metres × $5.40 per metre
	
	9,600 board metres × $5.40 per metre

	
	
	
	= $59,400
	
	= $51,840

	
	
(
	
	
	
(
	
	
	
(
	

	Price Variance, 
$3,300 F
	Quantity Variance, 
$7,560 U

	
Total Variance, $4,260 U





Alternatively:




Materials Price Variance = AQ (AP – SP) 




11,000 board metres ($5.10 per metre* – $5.40 per metre) = 
$3,300 F





*$56,100 ÷ 11,000 board metres = $5.10 per metre.




Materials Quantity Variance = SP (AQ – SQ)




$5.40 per metre (11,000 board metres – 9,600 board metres) = 






$7,560 U

Exercise 10-3 (20 minutes)

	
1.
	Number of meals prepared

	6,000
	

	
	Standard direct labour-hours per meal

	 × 0.20
	

	
	Total direct labour-hours allowed

	1,200
	

	
	Standard direct labour cost per hour

	× $9.50
	

	
	Total standard direct labour cost

	$11,400
	

	
	
	
	

	
	Actual cost incurred

	$11,500
	

	
	Total standard direct labour cost (above)

	 11,400
	

	
	Total direct labour variance


	$    100
	Unfavourable


	
2.
	Actual Hours of 
Input, at the Actual Rate
	
	Actual Hours of Input, at the Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH×AR)
	
	(AH×SR)
	
	(SH×SR)

	
	1,150 hours ×
$10.00 per hour
	
	1,150 hours ×
$9.50 per hour
	
	1,200 hours ×
$9.50 per hour

	
	= $11,500
	
	= $10,925
	
	= $11,400

	
	(
	
	
	(
	
	
	(
	

	Rate Variance, 

$575 U
	Efficiency Variance, 

$475 F

	Total Variance, $100 U




Alternatively, the variances can be computed using the formulas:


Labour rate variance
= AH (AR – SR)



= 1,150 hours ($10.00 per hour – $9.50 per hour)



= $575 U 


Labour efficiency variance
= SR (AH – SH)



= $9.50 per hour (1,150 hours – 1,200 hours)



= $475 F

Exercise 10-4 (20 minutes)

	
1.
	Number of items shipped

	140,000
	

	
	Standard direct labour-hours per item

	 × 0.04
	

	
	Total direct labour-hours allowed

	5,600
	

	
	Standard variable overhead cost per hour

	× $2.80
	

	
	Total standard variable overhead cost

	$15,680
	

	
	
	
	

	
	Actual variable overhead cost incurred

	$15,950
	

	
	Total standard variable overhead cost (above)

	 15,680
	

	
	Total variable overhead variance

	$  270
	Unfavourable


	
2.
	Actual Hours of 
Input, at the Actual Rate
	
	Actual Hours of Input, at the Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH×AR)
	
	(AH×SR)
	
	(SH×SR)

	
	5,800 hours ×
$2.75 per hour*
	
	5,800 hours ×
$2.80 per hour 
	
	5,600 hours ×
$2.80 per hour 

	
	= $15,950
	
	= $16,240
	
	= $15,680

	
	(
	
	
	(
	
	
	(
	

	Variable overhead spending variance, $290 F
	Variable overhead 
efficiency variance, $560 U 

	Total variance, $270 U 





*$15,950÷ 5,800 hours =$2.75 per hour



Alternatively, the variances can be computed using the formulas:




Variable overhead spending variance:


AH (AR – SR)
= 5,800 hours ($2.75 per hour – $2.80 per hour)



= $290 F 




Variable overhead efficiency variance:


SR (AH – SH)
= $2.80 per hour (5,800 hours – 5,600 hours)



= $560 U 

Exercise 10-5 (45 minutes)

1. Fixed portion of the predetermined overhead rate:


Fixed overhead ( Denominator level of activity


$400,000/50,000 DLHS = $8.00 per DLH

2. Budget variance = Actual fixed overhead cost – Flexible budget fixed overhead cost




  = $394,000 - $400,000 = $6,000 F

Volume variance = Fixed portion of        × (denominator hours – standard 
 predetermined rate
         hours)


= $8.00 per DLH (50,000 DLHs – 48,000 DLHs)


= $16,000 U                                                              

Note to instructors: students may benefit from the following reconciliation of underapplied fixed overhead to the budget and volume variances.

Actual fixed overhead
$394,000

Applied fixed overhead
$384,000
(48,000 hours × $8 per hour)

Underapplied overhead
$10,000
Budget variance

$ 6,000 F

Volume variance

$16,000 U

Net



$10,000 U

Recall from the chapter that underapplied overhead relates to unfavourable variances.

Exercise 10-6 (20 minutes)
	Jessel Corporation

	Variable Overhead Performance Report

	For the Year Ended December 31

	
	
	
	
	
	
	
	

	Budgeted direct labour-hours

	42,000
	
	
	
	

	Actual direct labour-hours

	44,000
	
	
	
	

	Standard direct labour-hours allowed

	45,000
	
	
	
	

	
	
	
	
	
	
	
	

	Overhead Costs
	Cost 
Formula 
(per DLH)
	(1)
Actual Costs Incurred
44,000 DLHs 
(AH × AR)
	(2)
Flexible Budget Based on
44,000 DLHs 
(AH × SR)
	(3) 
Flexible Budget Based on
 45,000 DLHs 
(SH × SR)
	(4)
Total Variance 
(1)-(3)
	Spending Variance 
(1)-(2)
	Efficiency
Variance 
(2)-(3)

	Indirect labour

	$0.90
	$42,000
	$39,600
	$40,500
	$1,500 U
	$2,400 U
	$   900 F

	Supplies

	0.15
	6,900
	6,600
	6,750
	150 U
	300 U
	150 F

	Electricity

	 0.05
	   1,800
	   2,200
	   2,250
	    450 F
	    400 F
	      50 F

	Total variable overhead cost

	$1.10
	$50,700
	$48,400
	$49,500
	$1,200 U
	$2,300 U
	$1,100 F


Exercise 10-7 (30 minutes)

Material Variances

Equivalent units

To complete beginning W in P (10,000 units × 0%) =
0

Started and completed (40,000 – 12,000) 
28,000

Ending W in P             (12,000 × 100%)
12,000
Total equivalent units
40,000
Standard Cost of Materials Issued

A
620,000
×
.80
$496,000

B
150,000
×
2.25
337,500

770,000


833,500


Actual material used at standard mix

A
15
607,895
×
.80
$486,316


19

B
4
162,105
×
2.25
364,736

19
770,000


$851,052

Standard materials for actual production

A
(40,000 × 15)
×
.80
$480,000

B
(40,000 × 4)
×
2.25
360,000




$840,000

Labour Variances

Equivalent units

To complete beginning W in P (10,000 × .70) 
7,000

Started and completed (40,000 – 12,000) 
28,000

End W in P (12,000 × .60)
7,200
Total equivalent units
42,200
Exercise 10-7 (continued)

Actual labour costs
$2,597,000

Std. Cost of actual hours

   212,000 × $12
2,544,000

Cost of actual production

   42,200 × 5 × $12
2,532,000

It may be helpful to see the summary for the material variance analysis as it would appear per Exhibit 10-3.

NOTE: Standard Quantity Allowed for 40,000 units produced:



Material A = 40,000 x 15 kg. = 600,000 kg.



Material B = 40,000 x  4 kg = 160,000 kg.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	N/A
	
	Material A + B: 620,000kg x $.80 +150,000 x $2.25 = $833,500
	
	Material A + B: 

600,000 x $0.80 +  160,000 x $2.25 = $840,000

	
	
	
	
	

	

	
	
	

	
	
	

	

	Price Variance, 
N/A
	Quantity Variance, 
$6,500 F

	
Total Variance, N/A


The total Material Quantity Variance of $6,500 is explained by the following:

Mix Variance $17,552 F and the Yield Variance $11,052 U = Quantity Variance of $6,500 F.

Exercise 10-8 (20 minutes)


1.
The general ledger entry to record the purchase of materials for the month is:

	
	Raw Materials 
(15,000 metres at $5.40 per metre)

	81,000
	

	
	Materials Price Variance 
(15,000 metres at $0.20 per metre U)

	3,000
	

	
	Accounts Payable 
(15,000 metres at $5.60 per metre)

	
	84,000



2.
The general ledger entry to record the use of materials for the month is:

	
	Work in Process 
(12,000* metres at $5.40 per metre)

	64,800
	

	
	Materials Quantity Variance
(100 metres at $5.40 per metre F)

	
	540

	
	Raw Materials 
(11,900 metres at $5.40 per metre)

	
	64,260


*8,000 units × 1.5 metres per unit


3.
The general ledger entry to record the incurrence of direct labour cost for the month is:

	
	Work in Process (2,000* hours at $14.00 per hour)

	28,000
	

	
	Labour Rate Variance 
(1,950 hours at $0.20 per hour U)

	390
	

	
	Labour Efficiency Variance 
(50 hours at $14.00 per hour F)

	
	700

	
	Wages Payable 
(1,950 hours at $14.20 per hour)

	
	27,690


*8,000 units × .25 hours per unit

Exercise 10-9 (20 minutes)


1.
The standard price of a kilogram of white chocolate is determined as follows:

	
	Purchase price, finest grade white chocolate

	£9.00

	
	Less purchase discount, 5% of the purchase price of £9.00

	(0.45)

	
	Shipping cost from the supplier in Belgium

	0.20

	
	Receiving and handling cost

	 0.05

	
	Standard price per kilogram of white chocolate

	£8.80



2.
The standard quantity, in kilograms, of white chocolate in a dozen truffles is computed as follows:

	
	Material requirements

	0.80

	
	Allowance for waste

	0.02

	
	Allowance for rejects

	0.03

	
	Standard quantity of white chocolate

	0.85



3.
The standard cost of the white chocolate in a dozen truffles is determined as follows:

	
	Standard quantity of white chocolate (a)

	0.85
	kilogram

	
	Standard price of white chocolate (b)

	£8.80
	per kilogram

	
	Standard cost of white chocolate (a) × (b)

	£7.48
	


Exercise 10-10 (30 minutes)


1.
a.
Notice in the solution below that the materials price variance is computed on the entire amount of materials purchased, whereas the materials quantity variance is computed only on the amount of materials used in production.

	Actual Quantity of 
Inputs, at 
Actual Price
	
	Actual Quantity of 
Inputs, at 
Standard Price
	
	Standard Quantity 
Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	70,000 diodes × $0.28 per diode
	
	70,000 diodes × $0.30 per diode
	
	40,000 diodes* × $0.30 per diode

	= $19,600
	
	= $21,000
	
	= $12,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 
$1,400 F
	

	50,000 diodes × $0.30 per diode
= $15,000

	(
	

	
	Quantity Variance, $3,000 U




*5,000 toys × 8 diodes per toy = 40,000 diodes



Alternative Solution:




Materials Price Variance = AQ (AP – SP)




70,000 diodes ($0.28 per diode – $0.30 per diode) = $1,400 F




Materials Quantity Variance = SP (AQ – SQ)




$0.30 per diode (50,000 diodes – 40,000 diodes) = $3,000 U

To record Material Purchase, usage and variances:

Raw Materials


21,000


RM Price Variance

  1,400


Accounts Payable

19,600

Work in Process


12,000

RM Quantity Variance

  3,000


Raw Materials




15,000

Exercise 10-10 (continued)


b.
Direct labour variances:

	Actual Hours of 
Input, at the Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$48,000
	
	6,400 hours × 
$7 per hour
	
	6,000 hours* × 
$7 per hour

	
	
	= $44,800
	
	= $42,000

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$3,200 U
	Efficiency Variance, 
$2,800 U

	
Total Variance, $6,000 U





*5,000 toys × 1.2 hours per toy = 6,000 hours



Alternative Solution:




Labour Rate Variance = AH (AR – SR)




6,400 hours ($7.50* per hour – $7.00 per hour) = $3,200 U





*$48,000 ÷ 6,400 hours = $7.50 per hour




Labour Efficiency Variance = SR (AH – SH)




$7 per hour (6,400 hours – 6,000 hours) = $2,800 U

To record Direct Labour Variance:

Work in Process


42,000

D.L. Rate Variance

 
  3,200

D.L. Efficiency Variance

  2,800


Factory Payroll Payable


48,000

Exercise 10-10 (continued)

2.
A variance usually has many possible explanations. In particular, we should always keep in mind that the standards themselves may be incorrect. Some of the other possible explanations for the variances observed at Topper Toys appear below:



Materials Price Variance Since this variance is favourable, the actual price paid per unit for the material was less than the standard price. This could occur for a variety of reasons including the purchase of a lower grade material at a discount, buying in an unusually large quantity to take advantage of quantity discounts, a change in the market price of the material, and particularly sharp bargaining by the purchasing department.



Materials Quantity Variance Since this variance is unfavourable, more materials were used to produce the actual output than were called for by the standard. This could also occur for a variety of reasons. Some of the possibilities include poorly trained or supervised workers, improperly adjusted machines, and defective materials.



Labour Rate Variance Since this variance is unfavourable, the actual average wage rate was higher than the standard wage rate. Some of the possible explanations include an increase in wages that has not been reflected in the standards, unanticipated overtime, and a shift toward more highly paid workers.



Labour Efficiency Variance Since this variance is unfavourable, the actual number of labour hours was greater than the standard labour hours allowed for the actual output. As with the other variances, this variance could have been caused by any of a number of factors. Some of the possible explanations include poor supervision, poorly trained workers, low-quality materials requiring more labour time to process, and machine breakdowns. In addition, if the direct labour force is essentially fixed, an unfavourable labour efficiency variance could be caused by a reduction in output due to decreased demand for the company’s products.

Exercise 10-11 (20 minutes)

	
1.
	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	
	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	
	20,000 grams × $2.40 per gram
	
	20,000 grams × $2.50 per gram
	
	18,000 grams* × $2.50 per gram

	
	= $48,000
	
	= $50,000
	
	= $45,000

	
	
(
	
	
	
(
	
	
	
(
	

	Price Variance, 
$2,000 F
	Quantity Variance, 
$5,000 U

	
Total Variance, $3,000 U





*2,500 units × 7.2 grams per unit = 18,000 grams



Alternatively:




Materials Price Variance = AQ (AP – SP) 




20,000 grams ($2.40 per gram – $2.50 per gram) = $2,000 F




Materials Quantity Variance = SP (AQ – SQ)




$2.50 per gram (20,000 grams – 18,000 grams) = $5,000 U

Exercise 10-11 (continued)

	
2.
	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	$10,800
	
	900 hours × 
$10 per hour
	
	1,000 hours* × 
$10 per hour

	
	
	
	= $9,000
	
	= $10,000

	
	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$1,800 U
	Efficiency Variance, 
$1,000 F

	
Total Variance, $800 U





*2,500 units × 0.4 hour per unit = 1,000 hours



Alternatively:




Labour Rate Variance = AH (AR – SR)




900 hours ($12 per hour* – $10 per hour) = $1,800 U




*10,800 ÷ 900 hours = $12 per hour




Labour Efficiency Variance = SR (AH – SH)




$10 per hour (900 hours – 1,000 hours) = 1,000 F

Exercise 10-12 (15 minutes)

Notice in the solution below that the materials price variance is computed on the entire amount of materials purchased, whereas the materials quantity variance is computed only on the amount of materials used in production.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	20,000 grams × $2.40 per gram
	
	20,000 grams × $2.50 per gram
	
	14,400 grams* × $2.50 per gram

	= $48,000
	
	= $50,000
	
	= $36,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 

$2,000 F
	

	16,000 grams × $2.50 per gram

= $40,000

	(
	

	
	Quantity Variance, $4,000 U




*2,000 bottles × 7.2 grams per bottle = 14,400 grams



Alternatively:




Materials Price Variance = AQ (AP – SP)




20,000 grams ($2.40 per gram – $2.50 per gram) = $2,000 F




Materials Quantity Variance = SP (AQ – SQ)




$2.50 per gram (16,000 grams – 14,400 grams) = $4,000 U

Exercise 10-13 (30 minutes)

	
1.
	Number of units manufactured

	20,000

	
	Standard labour time per unit (24 minutes ÷ 60 minutes per hour)

	×   0.4

	
	Total standard hours of labour time allowed

	8,000

	
	Standard direct labour rate per hour

	×     $12

	
	Total standard direct labour cost

	$96,000

	
	
	

	
	Actual direct labour cost

	$98,600

	
	Standard direct labour cost

	 96,000

	
	Total variance—unfavourable

	$ 2,600


	
2.
	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	$98,600
	
	8,500 hours × 
$12 per hour
	
	8,000 hours* × 
$12 per hour

	
	
	
	= $102,000
	
	= $96,000

	
	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$3,400 F
	Efficiency Variance, 
$6,000 U

	
Total Variance, $2,600 U






*20,000 units × 0.4 hour per unit = 8,000 hours



Alternative Solution:




Labour Rate Variance = AH (AR – SR)




8,500 hours ($11.60 per hour* – $12.00 per hour) = $3,400 F





*$98,600 ÷ 8,500 hours = $11.60 per hour




Labour Efficiency Variance = SR (AH – SH)




$12 per hour (8,500 hours – 8,000 hours) = $6,000 U

Exercise 10-13 (continued)

	
3.
	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	$78,200
	
	8,500 hours × 
$8 per hour
	
	8,000 hours × 
$8 per hour

	
	
	
	= $68,000
	
	= $64,000

	
	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$10,200 U
	Efficiency Variance, 
$4,000 U

	
Total Variance, $14,200 U





Alternative Solution:




Variable Overhead Spending Variance = AH (AR – SR)




8,500 hours ($9.20 per hour* – $8.00 per hour) = $10,200 U





*$78,200 ÷ 8,500 hours = $9.20 per hour




Variable Overhead Efficiency Variance = SR (AH – SH)




$8 per hour (8,500 hours – 8,000 hours) = $4,000 U

Exercise 10-14 (20 minutes)


1.
If the total variance is $660 unfavourable, and if the rate variance is $300 favourable, then the efficiency variance must be $960 unfavourable, since the rate and efficiency variances taken together always equal the total variance.



Knowing that the efficiency variance is $960 unfavourable, one approach to the solution would be:




Efficiency Variance = SR (AH – SH)




$12 per hour (AH – 420 hours*) = $960 U




$12 per hour × AH – $5,040 = $960**




$12 per hour × AH = $6,000




AH = 500 hours

	*
	168 batches × 2.5 hours per batch = 420 hours

	**
	When used with the formula, unfavourable variances are positive and favourable variances are negative.



2.
Knowing that 500 hours of labour time were used during the week, the actual rate of pay per hour can be computed as follows:




Rate Variance = AH (AR – SR)




500 hours (AR – $12 per hour) = $300 F




500 hours × AR – $6,000 = –$300*




500 hours × AR = $5,700




AR = $11.40 per hour

	*
	When used with the formula, unfavourable variances are positive and favourable variances are negative.


Alternatively, knowing that there is a $300 F variance given 500 actual hours translates into $0.60 per hour. Since the standard rate is $12 per hour, the actual rate must be $11.40 per hour ($12 – $0.60). 

Exercise 10-14 (continued)



An alternative approach to each solution would be to work from known to unknown data in the columnar model for variance analysis:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	500 hours × 
$11.40 per hour
	
	500 hours × 
$12 per hour*
	
	420 hours§ × 
$12 per hour*

	= $5,700
	
	= $6,000
	
	= $5,040

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$300 F*
	Efficiency Variance, 
$960 U

	
Total Variance, $660 U*





§168 batches × 2.5 hours per batch = 420 hours



*Given

Exercise 10-15 (20 minutes)

1. Overall rate   = $33,200 ( 8,000 MHs = $4.15 per MH

    Variable rate = $8,400 ( 8,000 MHs   = $1.05 per MH

    Fixed rate     = $24,800 ( 8,000 MHs = $3.10 per MH

2.
The standard hours per unit of product are:




8,000 MHs ÷ 3,200 units = 2.5 MHs per unit



The standard hours allowed for the actual production would be:




3,500 units × 2.5 MHs per unit = 8,750 MHs

	
3.
	Variable overhead spending variance
	= (AH × AR) – (AH × SR)

	
	
	= ($9,860) – (8,500 MHs x $1.05 per MH)

	
	
	= ($9,860) – ($8,925)

	
	
	= $935 U

	
	
	

	
	Variable overhead efficiency variance
	= SR (AH – SH)

	
	
	= $1.05 per MH (8,500 MHs – 8,750 MHs) 

	
	
	= $262.50 F


Exercise 10-15 (continued)

Fixed overhead budget and volume variances:

	

	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$25,100
	
	$24,800*
	
	8,750 standard MHs

	
	
	
	
	
	× $3.10 per MH
= $27,125

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$300 U
	Volume Variance, 

$2,325 F

	Total Variance, $2,025 F






*8,000 denominator MHs × $3.10 per MH = $24,800.



Alternative approach to the budget variance:

Budget variance = Actual fixed overhead cost – budgeted fixed overhead cost

                            = $25,100 – $24,800 = $300 U

     Alternative approach to the volume variance:

     Volume variance = Fixed portion
 


of the predetermined × (Denominator hours - 

rate



  standard hours allowed)

                      = $3.10 per MH (8,000 MHs – 8,750 MHs) = $2,325 F

Reconciliation of overhead variances to overapplied overhead:

Variable OH spending variance
$935.00 U

Variable OH efficiency variance
$262.50 F

Fixed OH budget variance

$300.00 U

Fixed OH volume variance

$2,325.00 F

Total





$1,352.50 F

Actual OH (variable + fixed)
$34,960.00 ($9,860 + $25,100)

Applied
OH (variable + fixed)         $36,312.50 ($9,187.50 + $27,125)

Overapplied OH


$1,352.50


Exercise 10-16 (15 minutes)

1.
10,000 units × 0.8 DLH per unit = 8,000 DLHs.


2. and 3.

	

	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$45,600*
	
	$45,000
	
	8,000 standard DLHs  × $6 per DLH*

	
	
	
	
	
	= $48,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$600 U
	Volume Variance, 

$3,000 F*




*Given.

4. Fixed cost element of the
Budgeted fixed overhead cost
    predetermined overhead rate
=
Denominator activity





=
$45,000                    = $6 per DLH 





    Denominator activity 

Denominator Activity= 45,000/6 = 7,500 HOURS

Therefore, the denominator activity was 7,500 direct labour hours.

Exercise 10-17 (10 minutes)

Company X:
This company has an unfavourable volume variance since the standard direct labour-hours allowed for the actual output are less than the denominator activity.

Company Y:
This company has an unfavourable volume variance since the standard direct labour-hours allowed for the actual output are less than the denominator activity.

Company Z:
This company has a favourable volume variance since the standard direct labour-hours allowed for the actual output are greater than the denominator activity.

Exercise 10-18 (20 minutes)

San Juan Bank

Overhead Performance Report

For the Month Ended October 31

Budgeted labour-hours

865

Actual labour-hours

860

Standard labour-hours allowed for the actual number of checks processed

880

	Overhead costs
	Cost 
Formula (per 
labour-hour)
	(1) 
 Actual Costs Incurred for 860 Labour-Hours 
(AH × AR)
	(2) 
Flexible
Budget Based on 860 Labour-Hours 
(AH × SR)
	(3) 
Flexible
Budget Based on 880 Labour-Hours

(SH × SR)
	Total Variance
(1) – (3)
	Breakdown of the Total Variance 

	
	
	
	
	
	
	Spending  (Budget)Variance
(1) – (2)    
	Efficiency Variance
(2) – (3)

	Variable overhead costs:
	
	
	
	
	
	
	
	
	
	

	Office supplies

	$0.15
	$  146
	$  129
	$  132
	$14
	U
	$17
	U
	$ 3 
	F

	Staff coffee lounge

	0.05
	124
	43
	44
	80
	U
	 81
	U
	1 
	F

	Indirect labour

	 3.25
	 2,790
	 2,795
	 2,860
	 70
	F
	   5
	F
	 65 
	F

	Total variable overhead cost

	3.45
	3,060
	2,967
	3,036
	24
	U
	93
	U
	69
	F

	Fixed overhead costs:
	
	
	
	
	
	
	
	
	
	

	  Supervisory salaries..
	
	4,200
	4,000
	4,000
	200
	U
	200
	U
	
	

	Total overhead cost
	
	$7,260
	$6,967
	$7,036
	$224
	U
	$293
	U
	$69
	F


NOTE: In the solution above students may get confused with the fact that the fixed overhead flexible budget amount is $4,000 for both columns (2) and (3). An explanation can be found on page 449 and in exhibit 10-13 on page 450. This fixed amount is not the same thing as fixed overhead applied at standard as you would compute in your variance analysis. The volume variance is not part of the measurement of performance.

Exercise 10-19 (30 minutes)

	
	
	Material
	(1)

Actual Cost


	(2)

Standard Cost 
× Actual Quantity
	(1 – 2)

Price 

Variance

	
	
	A
	$647,130
	($4 × 159,000)
	$11,130 U

	
	
	B
	580,204
	($8 × 72,000)
	    4,204 U

	
	
	C
	870,000
	($20 × 44,000)
	  10,000 F

	
	
	
	
	
	$  5,334 U


	
	b.
	Material
	(1)

Standard Cost 
× Actual Quantity
	(2)

Standard Usage × Standard Mix × Standard Cost
	(1 – 2)

Usage (Quantity)

Variance

	
	
	A
	($4 × 159,000) = $636,000
	140,000 × $4
	$76,000 U

	
	
	B
	($8 × 72,000) = $576,000
	  70,000 × $8
	  16,000 U

	
	
	C
	($20 × 44,000) = $880,000
	  52,500 × $20
	  170,000 F FF

	
	
	
	        275,000
	262,500
	$78,000 F


Actual production (litres)
175,000

x Standard input per litre (150 ÷ 100)
1.5

Total standard litres of input
262,500

	
	
	*Standard usage at standard mix:

	
	
	A
	80/150 × 262,500
	= 140,000

	
	
	B
	40/150 × 262,500
	= 70,000

	
	
	C
	30/150 × 262,500
	= 52,500


Exercise 10-19 continued

	
	c.
	(1)

Actual Quantity
	(2)

Actual Quantity at Standard 
Proportions
	(3)

(1 – 2)

Difference
	(4)

Standard Cost
	(3 × 4)

Mix 
Variance

	
	
	159,000
	146,667 (80/150)
	12,333 U
	$ 4
	$49,332 U

	
	
	72,000
	  73,333 (40/150)
	  1,333 F
	  8
	10,664 F

	
	
	44,000 
	  55,000 (30/150)
	11,000 F
	20
	220,000 F

	
	
	275,000
	275,000
	     0      
	
	$ 181,332 F 


	
	d.


Actual yield (litres)
175,000

Standard yield (275,000 litres × 100 ÷ 150)
183,333.33
Difference
(8,333.33)

x Cost per litre of output*
$12.40
Yield variance
$103,333.29 U
*(80 × $4) + (40 × $8) + (30 × $20)/100 = $12.40 

	Check:
	Mix variance
	$181,332 F

	
	Yield variance
	  103,333 U

	
	Usage variance
	$77,999 F ($1 rounding difference)


	2b.
	Labour efficiency variance:


[91,000 hours – (50 hours/100 litres × 175,000) × $20 = $70,000 U

Part of the actual labour hours was used to transform the materials that became part of the output yield loss. That amount is equal to:

1/2 hr. × (8,333) litres × $20 = $83,330 U

Therefore, the production foreman is correct in arguing that his workers are operating better than standard.

(SMAC Solution Adapted)

Exercise 10-20 (45 minutes)


1.
a.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	7,000 metres × 
$5.75 per metre
	
	7,000 metres × 
$6.00 per metre
	
	5,250 metres* × 
$6.00 per metre

	= $40,250
	
	= $42,000
	
	= $31,500

	(
	
	
	(
	
	
	(
	

	Price Variance, 
$1,750 F
	

	6,000 metres × $6.00 per metre

= $36,000

	(
	

	
	Quantity Variance, $4,500 U




*1,500 units × 3.5 metres per unit = 5,250 metres



Alternatively:




Materials Price Variance = AQ (AP – SP)




7,000 metres ($5.75 per metre – $6.00 per metre) = $1,750 F




Materials Quantity Variance = SP (AQ – SQ)




$6.00 per metre (6,000 metres – 5,250 metres) = $4,500 U

Exercise 10-20 (continued)



b.
The journal entries would be:

	
	Raw Materials (7,000 metres × $6 per metre)

	42,000
	

	
	Materials Price Variance 
(7,000 metres × $0.25 F per metre)

	
	1,750

	
	Accounts Payable 
(7,000 metres × $5.75 per metre)

	
	40,250

	
	
	
	

	
	Work in Process (5,250 metres × $6 per metre)

	31,500
	

	
	Materials Quantity Variance 
(750 metres U × $6 per metre)

	4,500
	

	
	Raw Materials (6,000 metres × $6 per metre)

	
	36,000



2.
a.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$8,120
	
	725 hours × 
$10 per hour
	
	600 hours* × 
$10 per hour

	
	
	= $7,250
	
	= $6,000

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$870 U
	Efficiency Variance, 
$1,250 U

	
Total Variance, $2,120 U






*1,500 units × 0.4 hour per unit = 600 hours



Alternatively:




Labour Rate Variance = AH (AR – SR)




725 hours ($11.20 per hour* – $10.00 per hour) = $870 U




*$8,120 ÷ 725 hours = $11.20 per hour




Labour Efficiency Variance = SR (AH – SH)




$10 per hour (725 hours – 600 hours) = $1,250 U

Exercise 10-20 (continued)



b.
The journal entry would be:

	
	Work in Process (600 hours × $10 per hour)

	6,000
	

	
	Labour Rate Variance 
(725 hours × $1.20 U per hour)

	870
	

	
	Labour Efficiency Variance 
(125 U hours × $10 per hour)

	1,250
	

	
	Wages Payable (725 hours × $11.20 per hour)

	
	8,120



3.
The entries are: (a) purchase of materials; (b) issue of materials to production; and (c) incurrence of direct labour cost.

	Raw Materials
	
	Accounts Payable

	(a)
	42,000
	(b)
	36,000
	
	
	
	(a)
	40,250

	Bal.
	6,0001
	
	
	
	
	
	
	


	Materials Price Variance
	
	Wages Payable

	
	
	(a)
	1,750
	
	
	
	(c)
	8,120

	
	
	
	
	
	
	
	
	


	Materials Quantity Variance
	
	Labour Rate Variance

	(b)
	4,500
	
	
	
	(c)
	870
	
	

	
	
	
	
	
	
	
	
	


	Work in Process
	
	Labour Efficiency Variance

	(b)
	31,5002
	
	
	
	(c)
	1,250
	
	

	(c)
	6,0003
	
	
	
	
	
	
	




11,000 metres of material at a standard cost of $6.00 per metre



2Materials used



3Labour cost

Exercise 10-21 (30 minutes)

1. Theoretical capacity = 50,000 ( .75 = 66,667 hours

Practical capacity = 50,000 ( .80 = 62,500 hours

Denominator = 50,000 hours

Actual = 44,000 hours (22,000 units × 2* hours per unit)

*for purposes of capacity analysis, standard hours are used.

Total overhead cost at each level of capacity utilization:

Theoretical:
(66,667 × 3) + $600,000*= $800,001

Practical:
(62,500 × 3) + $600,000 = $787,500

Denominator:
(50,000 × 3) + $600,000 = $750,000

Actual:

(44,000 × 3) + $600,000 = $732,000

*Fixed overhead rate = Total estimated fixed overhead
                                      Denominator activity

$12 = Total estimated fixed overhead

                                            50,000 hours



     Fixed overhead is therefore $600,000

2. Operating income at each level of activity is as follows:

Theoretical:
  33,333 units × ($75 - $40) - $800,001 = $366,654

Practical:
  31,250 units × ($75 - $40) - $787,500 = $306,250

Denominator: 
  25,000 units × ($75 - $40) - $750,000 = $125,000

Actual:          
  22,000 units × ($75 - $40) - $732,000 = $  38,000

The opportunity loss of producing 22,000 units instead of one of the other capacity utilization alternatives is calculated as follows:

Theoretical: 
$366,654 - $38,000 = $328,654

Practical:     
$306,250 - $38,000 = $268,250

Denominator:
$125,000 - $38,000 = $  87,000

For example, the company incurs an opportunity loss of $87,000 by producing 22,000 units instead of the denominator level of 25,000 units.

Problem 10-22 (45 minutes)


1.
a.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	25,000 kgs. × 
$2.95 per kg.
	
	25,000 kgs. × 
$2.50 per kg.
	
	20,000 kgs.* × 
$2.50 per kg.

	= $73,750
	
	= $62,500
	
	= $50,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 

$11,250 U
	

	19,800 kgs. × $2.50 per kg.

= $49,500

	(
	

	
	Quantity Variance, 
$500 F




*5,000 ingots × 4.0 kgs. per ingot = 20,000 kgs.



Alternatively:




Materials Price Variance = AQ (AP – SP)




25,000 kgs. ($2.95 per kg. – $2.50 per kg.) = $11,250 U




Materials Quantity Variance = SP (AQ – SQ)




$2.50 per kg. (19,800 kgs. – 20,000 kgs.) = $500 F

Problem 10-22 (continued)



b.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	3,600 hours × 
$8.70 per hour
	
	3,600 hours × 
$9.00 per hour
	
	3,000 hours* × 
$9.00 per hour

	= $31,320
	
	= $32,400
	
	= $27,000

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$1,080 F
	Efficiency Variance, 
$5,400 U

	
Total Variance, $4,320 U





*5,000 ingots × 0.6 hour per ingot = 3,000 hours



Alternatively:




Labour Rate Variance = AH (AR – SR)




3,600 hours ($8.70 per hour – $9.00 per hour) = $1,080 F




Labour Efficiency Variance = SR (AH – SH)




$9.00 per hour (3,600 hours – 3,000 hours) = $5,400 U

Problem 10-22 (continued)



c.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$4,320
	
	1,800 hours × 
$2.00 per hour
	
	1,500 hours* × 
$2.00 per hour

	
	
	= $3,600
	
	= $3,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$720 U
	Efficiency Variance, 
$600 U

	
Total Variance, $1,320 U





*5,000 ingots × 0.3 hours per ingot = 1,500 hours



Alternatively:




Variable Overhead Spending Variance = AH (AR – SR)




1,800 hours ($2.40 per hour* – $2.00 per hour) = $720 U





*$4,320 ÷ 1,800 hours = $2.40 per hour




Variable Overhead Efficiency Variance = SR (AH – SH)




$2.00 per hour (1,800 hours – 1,500 hours) = $600 U

Problem 10-22 (continued)


2.
Summary of variances:

	Material price variance

	$11,250
	U

	Material quantity variance

	500
	F

	Labour rate variance

	1,080
	F

	Labour efficiency variance

	5,400
	U

	Variable overhead spending variance

	720
	U

	Variable overhead efficiency variance

	      600
	U

	Net variance

	$16,390
	U




The net unfavourable variance of $16,390 for the month caused the plant’s variable cost of goods sold to increase from the budgeted level of $80,000 to $96,390:

	Budgeted cost of goods sold at $16 per ingot

	$80,000

	Add the net unfavourable variance (as above)

	 16,390

	Actual cost of goods sold

	$96,390




This $16,390 net unfavourable variance also accounts for the difference between the budgeted net operating income and the actual net loss for the month.

	Budgeted net operating income

	$15,000

	Deduct the net unfavourable variance added to cost of goods sold for the month
	 (16,390)

	Add favourable variance on fixed overhead

	 1,000






Actual operating income (loss)............................   $ (390)


3.
The two most significant variances are the materials price variance and the labour efficiency variance. Possible causes of the variances include:

	Materials Price Variance:
	
	Outdated standards, uneconomical quantity purchased, higher quality materials, high-cost method of transport.

	
	
	

	Labour Efficiency Variance:
	
	Poorly trained workers, poor quality materials, faulty equipment, work interruptions, inaccurate standards, and insufficient demand.


Problem 10-23 (45 minutes)


1.
The standard quantity of plates allowed for tests performed during the month would be:

	Smears

	2,700

	Blood tests

	    900

	Total

	3,600

	Plates per test

	   × 3

	Standard quantity allowed

	10,800




The variance analysis for plates would be:

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	$38,400
	
	16,000 plates × 
$2.50 per plate
	
	10,800 plates × 
$2.50 per plate

	
	
	= $40,000
	
	= $27,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 

$1,600 F
	

	14,000 plates × $2.50 per plate

= $35,000

	(
	

	
	Quantity Variance, $8,000 U




Alternative Solution:




Materials Price Variance = AQ (AP – SP)




16,000 plates ($2.40 per plate* – $2.50 per plate) = $1,600 F





*$38,400 ÷ 16,000 plates = $2.40 per plate.




Materials Quantity Variance = SP (AQ – SQ)




$2.50 per plate (14,000 plates – 10,800 plates) = $8,000 U

Problem 10-23 (continued)



Note that all of the price variance is due to the hospital’s 4% quantity discount. Also note that the $8,000 quantity variance for the month is equal to nearly 30% of the standard cost allowed for plates. This variance may be the result of using too many assistants in the lab.

2.
a.
The standard hours allowed for tests performed during the month would be:

	Smears: 0.3 hour per test × 2,700 tests

	810

	Blood tests: 0.6 hour per test × 900 tests

	   540

	Total standard hours allowed

	1,350





The variance analysis of labour would be:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$18,450
	
	1,800 hours × 
$12 per hour
	
	1,350 hours × 
$12 per hour

	
	
	= $21,600
	
	= $16,200

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$3,150 F
	Efficiency Variance, 
$5,400 U

	
Total Variance, $2,250 U





Alternative Solution:




Labour Rate Variance = AH (AR – SR)




1,800 hours ($10.25 per hour* – $12.00 per hour) = $3,150 F





*$18,450 ÷ 1,800 hours = $10.25 per hour




Labour Efficiency Variance = SR (AH – SH)




$12 per hour (1,800 hours – 1,350 hours) = $5,400 U

Problem 10-23 (continued)



b.
The policy probably should not be continued. Although the hospital is saving $1.75 per hour by employing more assistants relative to the number of senior technicians than other hospitals, this savings is more than offset by other factors. Too much time is being taken in performing lab tests, as indicated by the large unfavourable labour efficiency variance. And, it seems likely that most (or all) of the hospital’s unfavourable quantity variance for plates is traceable to inadequate supervision of assistants in the lab.


3.
The variable overhead variances follow:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$11,700
	
	1,800 hours × 
$6 per hour
	
	1,350 hours × 
$6 per hour

	
	
	= $10,800
	
	= $8,100

	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$900 U
	Efficiency Variance, 
$2,700 U

	
Total Variance, $3,600 U





Alternative Solution:




Variable Overhead Spending Variance = AH (AR – SR)




1,800 hours ($6.50 per hour* – $6.00 per hour) = $900 U





*$11,700 ÷ 1,800 hours = $6.50 per hour




Variable Overhead Efficiency Variance = SR (AH – SH)




$6 per hour (1,800 hours – 1,350 hours) = $2,700 U



Yes, the two efficiency variances are related. Both are computed by comparing actual labour time to the standard hours allowed for the output of the period. Thus, if there is an unfavourable labour efficiency variance, there will also be an unfavourable variable overhead efficiency variance.

Problem 10-23 (continued)
4. Fixed overhead budget and volume variances:

	

	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$10,400
	
	$10,000*
	
	1,350 standard hours

	
	
	
	
	
	× $8.00 per hour
= $10,800

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$400 U
	Volume Variance, 

$800 F

	Total Variance, $400 F






*1,250 denominator hours × $8.00 per hour = $10,000.



Alternative approach to the budget variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead


$10,400 - $10,000 = $400 U

Alternative approach to the volume variance:

Volume variance = Fixed Overhead Rate (Denominator hours – standard  hours allowed)

$8(1,250 – 1,350) = $800 F

Problem 10-24 (45 minutes)

1.
Direct materials price and quantity variances:




Direct Materials Price Variance = AQ (AP – SP)




78,000 metres ($3.75 per metre – $3.50 per metre) = $19,500 U




Direct Materials Quantity Variance = SP (AQ – SQ)




$3.50 per metre (78,000 metres – 80,000 metres*) = $7,000 F





*20,000 units × 4 metres per unit = 80,000 metres


2.
Direct labour rate and efficiency variances:




Direct Labour Rate Variance = AH (AR – SR)




32,500 DLHs ($11.80 per DLH – $12.00 per DLH) = $6,500 F




Direct Labour Efficiency Variance = SR (AH – SH)




$12.00 per DLH (32,500 DLHs – 30,000 DLHs*) = $30,000 U





*20,000 units × 1.5 DLHs per unit = 30,000 DLHs


3.
a.
Variable manufacturing overhead spending and efficiency variances:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$68,250
	
	32,500 DLHs ×
 $2 per DLH
	
	30,000 DLHs ×
 $2 per DLH

	
	
	= $65,000
	
	= $60,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 

$3,250 U
	Efficiency Variance, 

$5,000 U




Alternative solution:




Variable Overhead Spending Variance = (AH × AR) – (AH × SR)




($68,250) – (32,500 DLHs × $2.00 per DLH) = $3,250 U




Variable Overhead Efficiency Variance = SR (AH – SH)




$2.00 per DLH (32,500 DLHs – 30,000 DLHs) = $5,000 U

Problem 10-24 (continued)



b.
Fixed overhead budget and volume variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$148,000
	
	$150,000
	
	30,000 DLHs × 
$6 per DLH

	
	
	
	
	
	= $180,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$2,000 F
	Volume Variance, 

$30,000 F




Alternative approach to the budget variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead





$148,000 – $150,000 = $2,000 F



Alternative approach to the volume variance:

Volume variance = Fixed Overhead Rate (Denominator hours – standard  hours allowed)




$6.00 per DLH (25,000 DLHs – 30,000 DLHs) = $30,000 F

Problem 10-24 (continued)

4.
The total of the variances would be:

	Direct materials variances:
	
	

	Price variance

	$19,500
	U

	Quantity variance

	7,000
	F

	Direct labour variances:
	
	

	Rate variance

	6,500
	F

	Efficiency variance

	30,000
	U

	Variable manufacturing overhead variances:
	
	

	Spending variance

	3,250
	U

	Efficiency variance

	5,000
	U

	Fixed manufacturing overhead variances:
	
	

	Budget variance

	2,000
	F

	Volume variance

	 30,000
	F

	Total of variance

	$12,250
	U




Notice that the total of the variances agrees with the $12,250 unfavourable variance mentioned by the vice president.



It appears that not everyone should be given a bonus for good cost control. The materials price variance and the labour efficiency variance are 7.1% and 8.3%, respectively, of the standard cost allowed and thus would warrant investigation. In addition, the variable overhead spending variance is 5.0% of the standard cost allowed. 



The reason the company’s large unfavourable variances (for materials price and labour efficiency) do not show up more clearly is that they are offset for the most part by the company’s favourable volume variance for the year. This favourable volume variance is the result of the company operating at an activity level that is well above the denominator activity level used to set predetermined overhead rates. (The company operated at an activity level of 30,000 standard DLHs; the denominator activity level set at the beginning of the year was 25,000 DLHs.) As a result of the large favourable volume variance, the unfavourable price and efficiency variances have been concealed in a small “net” figure. Finally, the large favourable volume variance may have been achieved by building up inventories.

Problem 10-25 (45 minutes)

1. Total rate: (£31,500 + £72,000)/18,000 MHs = £5.75 per MH



Variable rate: £31,500/18,000 MHs = £1.75 per MH

     Fixed rate: £72,000/18,000 MHs = £4.00 per MH

2.
16,000 standard MHs × £5.75 per MH = £92,000


3.
Variable manufacturing overhead variances:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	£26,500
	
	15,000 MHs ×
£1.75 per MH
	
	16,000 MHs ×
 £1.75 per MH

	
	
	= £26,250
	
	= £28,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 

£250 U
	Efficiency Variance, 

£1,750 F




Alternative solution:




Variable Overhead Spending Variance = (AH × AR) – (AH × SR)




(£26,500) – (15,000 MHs × £1.75 per MH) = £250 U




Variable Overhead Efficiency Variance = SR (AH – SH)




£1.75 per MH (15,000 MHs – 16,000 MHs) = £1,750 F

Problem 10-25 (continued)


Fixed overhead variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	£70,000
	
	£72,000
	
	16,000 MHs × 
£4 per MH

	
	
	
	
	
	= £64,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

£2,000 F
	Volume Variance, 

£8,000 U



Alternative approach to the budget variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead






£70,000 – £72,000 = £2,000 F

Alternative approach to the volume variance:

Volume variance = Fixed Overhead Rate (Denominator hours – standard  hours allowed)




£4 per MH (18,000 MHs – 16,000 MHs) = £8,000 U

	Verification of variances:
	
	

	Variable overhead spending variance

	£  250
	U

	Variable overhead efficiency variance

	1,750
	F

	Fixed overhead budget variance

	2,000
	F

	Fixed overhead volume variance

	 8,000
	U

	Underapplied overhead

	£4,500
	


Problem 10-25 (continued)
4.
Variable overhead



Spending variance: This variance includes both price and quantity elements. The overhead spending variance reflects differences between actual and standard prices for variable overhead items. It also reflects differences between the amounts of variable overhead inputs that were actually used and the amounts that should have been used for the actual output of the period. Since the variable overhead spending variance is unfavourable, either too much was paid for variable overhead items or too many of them were used.



Efficiency variance: The term “variable overhead efficiency variance” is a misnomer, since the variance does not measure efficiency in the use of overhead items. It measures the indirect effect on variable overhead of the efficiency or inefficiency with which the activity base is utilized. In this company, machine-hours is the activity base. If variable overhead is really proportional to machine-hours, then more effective use of machine-hours has the indirect effect of reducing variable overhead. Since 1,000 fewer machine-hours were required than indicated by the standards, the indirect effect was presumably to reduce variable overhead spending by about £1,750 (£1.75 per machine-hour × 1,000 machine-hours). 



Fixed overhead



Budget variance: This variance is simply the difference between the budgeted fixed cost and the actual fixed cost. In this case, the variance is favourable, which indicates that actual fixed costs were lower than anticipated in the budget.

Volume variance: This variance occurs as a result of actual activity being different from the denominator activity that was used in the predetermined overhead rate. In this case, the variance is unfavourable, so actual activity was less than the denominator activity. It is difficult to place much of a meaningful economic interpretation on this variance. It tends to be large, so it often swamps the other, more meaningful variances if they are simply netted against each other. 

Problem 10-26 (60 minutes)


1.
a.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	21,120 metres × 
$3.35 per metre
	
	21,120 metres × 
$3.60 per metre
	
	19,200 metres* × 
$3.60 per metre

	= $70,752
	
	= $76,032
	
	= $69,120

	(
	
	
	(
	
	
	(
	

	Price Variance, 
$5,280 F
	Quantity Variance, 
$6,912 U

	
Total Variance, $1,632 U





*4,800 units × 4.0 metres per unit = 19,200 metres



Alternatively:




Materials Price Variance = AQ (AP – SP)




21,120 metres ($3.35 per metre – $3.60 per metre) = $5,280 F




Materials Quantity Variance = SP (AQ – SQ)




$3.60 per metre (21,120 metres – 19,200 metres) = $6,912 U

	b.
	Raw Materials (21,120 metres @ $3.60 per metre)

	76,032
	

	
	Materials Price Variance 
(21,120 metres @ $0.25 per metre F)

	
	5,280

	
	Accounts Payable 
(21,120 metres @ $3.35 per metre)

	
	70,752

	
	
	
	

	
	Work in Process (19,200 metres @ $3.60 per metre)

	69,120
	

	
	Materials Quantity Variance 
(1,920 metres U @ $3.60 per metre)

	6,912
	

	
	Raw Materials (21,120 metres @ $3.60 per metre)

	
	76,032


Problem 10-26 (continued)


2.
a.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	6,720 hours* × 
$4.85 per hour
	
	6,720 hours × 
$4.50 per hour
	
	7,680 hours** × 
$4.50 per hour

	= $32,592
	
	= $30,240
	
	= $34,560

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$2,352 U
	Efficiency Variance, 
$4,320 F

	
Total Variance, $1,968 F



	*
	4,800 units × 1.4 hours per unit = 6,720 hours

	**
	4,800 units × 1.6 hours per unit = 7,680 hours




Alternatively:




Labour Rate Variance = AH (AR – SR)




6,720 hours ($4.85 per hour – $4.50 per hour) = $2,352 U




Labour Efficiency Variance = SR (AH – SH)




$4.50 per hour (6,720 hours – 7,680 hours) = $4,320 F

	b.
	Work in Process (7,680 hours @ $4.50 per hour)

	34,560
	

	
	Labour Rate Variance 
(6,720 hours @ $0.35 per hour U)

	2,352
	

	
	Labour Efficiency Variance 
(960 hours F @ $4.50 per hour)

	
	4,320

	
	Wages Payable (6,720 hours @ $4.85 per hour)

	
	32,592


Problem 10-26 (continued)

	
3.
	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	6,720 hours × 
$2.15 per hour
	
	6,720 hours × 
$1.80 per hour
	
	7,680 hours × 
$1.80 per hour

	
	= $14,448
	
	= $12,096
	
	= $13,824

	
	(
	
	
	(
	
	
	(
	

	Spending Variance, 

$2,352 U
	Efficiency Variance, 

$1,728 F

	Total Variance, $624 U






Alternatively:




Variable Overhead Spending Variance = AH (AR – SR)




6,720 hours ($2.15 per hour – $1.80 per hour) = $2,352 U




Variable Overhead Efficiency Variance = SR (AH – SH)




$1.80 per hour (6,720 hours – 7,680 hours) = $1,728 F

Problem 10-26 (continued)

4. Fixed overhead variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	6,720 hours × 
$3.05 per hour
	
	6,860 hours ×

$3.00 per hour
	
	7,680 × 
$3 per hour

	
	= $20,496
	
	= $20,580
	
	= $23,040

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$84 F
	Volume Variance, 

$2,460 F



Alternative approach to the budget variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead






$20,496 - $20,580 = $84 F

Alternative approach to the volume variance:

Volume variance = Fixed Overhead Rate (Denominator hours – standard  hours allowed)




$3 per hour (6,860 hours – 7,680 hours) = $2,460 F

Problem 10-26 (continued)

5.
No. This total variance is made up of several quite large individual variances, some of which may warrant investigation. A summary of variances is given below:

	Materials:
	
	
	
	
	

	Price variance

	$5,280
	F
	
	
	

	Quantity variance

	 6,912
	U
	
	$1,632
	U

	Labour:
	
	
	
	
	

	Rate variance

	2,352
	U
	
	
	

	Efficiency variance

	 4,320
	F
	
	1,968
	F

	Variable overhead:
	
	
	
	
	

	Spending variance

	2,352
	U
	
	
	

	Efficiency variance

	 1,728
	F
	
	     624
	U

	Fixed overhead
	
	
	
	
	

	Budget variance

	84
	F
	
	
	

	Volume variance

	2,460
	F
	
	2,544
	F

	Net favourable variance

	
	
	
	$   2,256
	F


Problem 10-26 (continued)


6.
The variances have many possible causes. Some of the more likely causes include:



Materials variances:



Favourable price variance: Good price, inaccurate standards, inferior quality materials, unusual discount due to quantity purchased, drop in market price.



Unfavourable quantity variance: Carelessness, poorly adjusted machines, unskilled workers, inferior quality materials, and inaccurate standards.



Labour variances:



Unfavourable rate variance: Use of highly skilled workers, change in wage rates, inaccurate standards, and overtime.



Favourable efficiency variance: Use of highly skilled workers, high-quality materials, new equipment, and inaccurate standards.



Variable overhead variances:



Unfavourable spending variance: Increase in costs, inaccurate standards, waste, theft, spillage, and purchases in uneconomical lots.



Favourable efficiency variance: Same as for labour efficiency variance.

Fixed overhead variances:

Favourable budget variance: Decreases in costs such as insurance, taxes, salaries, and maintenance that were not anticipated when the budget was set for fixed overhead.


Favourable volume variance: greater use of available capacity than planned.
Problem 10-27 (45 minutes)


1.
a.
In the solution below, the materials price variance is computed on the entire amount of materials purchased, whereas the materials quantity variance is computed only on the amount of materials used in production:

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	$46,000
	
	8,000 kgs. × 
$6.00 per kg.
	
	4,500 kgs.* × 
$6.00 per kg.

	
	
	= $48,000
	
	= $27,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 
$2,000 F
	

	6,000 kgs. × $6.00 per kg.
= $36,000

	(
	

	
	Quantity Variance, $9,000 U




*3,000 units × 1.5 kgs. per unit = 4,500 kgs.



Alternatively:




Materials Price Variance = AQ (AP – SP)




8,000 kgs. ($5.75 per kg.* – $6.00 per kg.) = $2,000 F





*$46,000 ÷ 8,000 kgs. = $5.75 per kg.




Materials Quantity Variance = SP (AQ – SQ)




$6 per kg. (6,000 kgs. – 4,500 kgs.) = $9,000 U



b.
No, the contract should probably not be signed. Although the new supplier is offering the material at only $5.75 per kg., it does not seem to hold up well in production as shown by the large materials quantity variance. Moreover, the company still has 2,000 kgs. of unused material in the warehouse; if these materials do as poorly in production as the 6,000 kgs. already used, the total quantity variance on the 8,000 kgs. of materials purchased will be very large.

Problem 10-27 (continued)


2.
a.


	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	1,600 hours* × $12.50 per hour
	
	1,600 hours × $12.00 per hour
	
	1,800 hours** × $12.00 per hour

	= $20,000
	
	= $19,200
	
	= $21,600

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$800 U
	Efficiency Variance, 
$2,400 F

	
Total Variance, $1,600 F



	*
	10 workers × 160 hours per worker
	= 1,600 hours

	**
	3,000 units × 0.6 hours per unit
	= 1,800 hours




Alternatively:




Labour Rate Variance = AH (AR – SR)




1,600 hours ($12.50 per hour – $12.00 per hour) = $800 U




Labour Efficiency Variance = SR (AH – SH)




$12.00 per hour (1,600 hours – 1,800 hours) = $2,400 F



b.
Yes, the new labour mix should probably be continued. Although it increases the average hourly labour cost from $12.00 to $12.50, thereby causing an $800 unfavourable labour rate variance, this is more than offset by greater efficiency of labour time. Notice that the labour efficiency variance is $2,400 favourable. Thus, the new labour mix reduces overall labour costs.

Problem 10-27 (continued)

	
3.
	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	$3,600
	
	1,600 hours × 
$2.50 per hour
	
	1,800 hours × 
$2.50 per hour

	
	
	
	= $4,000
	
	= $4,500

	
	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$400 F
	Efficiency Variance, 
$500 F

	
Total Variance, $900 F





Alternatively:




Variable Overhead Spending Variance = AH (AR – SR)




1,600 hours ($2.25 per hour* – $2.50 per hour) = $400 F





*$3,600 ÷ 1,600 hours = $2.25 per hour




Variable Overhead Efficiency Variance = SR (AH – SH)




$2.50 per hour (1,600 hours – 1,800 hours) = $500 F



Both the labour efficiency variance and the variable overhead efficiency variance are computed by comparing actual labour-hours to standard labour-hours. Thus, if the labour efficiency variance is favourable, then the variable overhead efficiency variance will be favourable as well.

Problem 10-28 (45 minutes)

1. The cost formulas for each overhead item with a variable cost component can be developed from the data in the problem using the simple high-low method. The calculations are as follows*:


Utilities:

($49,000 - $41,000)/(50,000 – 40,000) = $0.80 per hour






Fixed: $49,000 – (50,000 × $0.80) = $9,000



Supplies:

($5,000 - $4,000)/(50,000 – 40,000) = $0.10 per hour







Fixed: $5,000 – (50,000 × $0.10) = $0



Indirect labour:
($10,000 - $8,000)/(50,000 – 40,000) = $0.20 per hour






Fixed: $10,000 – (50,000 × $0.20) = $0



Maintenance:
($41,000 - $37,000)/(50,000 – 40,000) = $0.40 per hour






Fixed: $41,000 – (50,000 × $0.40) = $21,000



Supervision:

All fixed at $10,000 since the cost does not vary with the percentage of capacity used.



*Fixed costs could also have been calculated using the low-point (40,000 machine hours) in each case.

2.
The cost formula for all overhead costs would be: Y = $40,000 + $1.50x

     Where x = machine hours.

	Overhead Item
	Variable Component
	Fixed Component

	Utilities
	$0.80
	$9,000

	Supplies
	0.10
	0

	Indirect labour
	0.20
	0

	Maintenance
	0.40
	21,000

	Supervision
	0
	10,000

	     Totals
	$1.50
	$40,000


Problem 10-28 (continued)
	
3.
	Elgin Company

	
	Performance Report

	
	For the Month of May


	Budgeted machine-hours

	40,000
	

	Standard machine-hours allowed

	41,000
	

	Actual machine-hours

	43,000
	*


	
	Overhead Costs
	Cost Formula per MH
	Actual Cost 43,000 MH
	Flexible Budget
43,000 MH
	Spending Variance

	
	Variable overhead costs:
	
	
	
	
	
	

	
	Utilities

	$0.80
	$ 33,540
	**
	$ 34,400
	$  860
	F

	
	Supplies

	0.10
	6,450
	
	4,300
	2,150
	U

	
	Indirect labour

	0.20
	9,890
	
	8,600
	1,290
	U

	
	Maintenance

	 0.40
	   14,190
	**
	    17,200
	 3,010
	F

	
	Total variable overhead cost

	$1.50
	   64,070
	
	   64,500
	    430
	F

	
	
	
	
	
	
	
	

	
	Fixed overhead costs:
	
	
	
	
	
	

	
	Utilities

	
	9,000
	
	9,000
	0
	

	
	Maintenance

	
	21,000
	
	21,000
	0
	

	
	Supervision

	
	   10,000
	
	   10,000
	       0
	

	
	Total fixed overhead cost

	
	   40,000
	
	   40,000
	       0
	

	
	
	
	
	
	
	
	

	
	Total overhead cost

	
	$104,070
	
	$104,500
	$  430
	F


	*
	86% of 50,000 MHs = 43,000 MHs

	**
	$42,540 – $9,000 fixed = $33,540

	
	$35,190 – $21,000 fixed = $14,190



4.
Assuming that variable overhead should be proportional to actual 
machine-hours, the unfavourable spending variance could be the result either of price increases or of waste. Unlike the price variance for materials and the rate variance for labour, the spending variance for variable overhead measures both price and waste elements. This is why the variance is called a “spending” variance. 

Problem 10-29 (30 minutes)

	
1.
	Lanolin quantity standard:
	
	

	
	Required per 100-litre batch

	100
	litres

	
	Loss from rejected batches (100 litres × 1/20)

	   5
	litres

	
	Total quantity per good batch

	105
	litres

	
	
	
	

	
	Alcohol quantity standard:
	
	

	
	Required per 100-litre batch

	8.0
	litres

	
	Loss from rejected batches (8 litres × 1/20)

	0.4
	litres

	
	Total quantity per good batch

	8.4
	litres

	
	
	
	

	
	Lilac powder quantity standard:
	
	

	
	Required per 100-litre batch

	200
	grams

	
	Loss from rejected batches (200 grams × 1/20)

	 10
	grams

	
	Total quantity per good batch

	210
	grams

	
	
	
	

	
2.
	Direct labour quantity standard:
	
	

	
	Total hours per day

	8
	hours

	
	Less lunch, rest breaks, and cleanup

	2
	hours

	
	Productive time each day

	6
	hours


Productive time each day ( Time require per batch

6 hours per day ( 2 hours per batch = 3 batches per day

	
	Time required per batch

	120
	minutes

	
	Lunch, rest breaks, and cleanup 
(120 minutes ÷ 3 batches)

	 40
	minutes

	
	Total

	160
	minutes

	
	Loss from rejected batches 
(160 minutes × 1/20)

	   8
	minutes

	
	Total time per good batch

	168
	minutes


Note: Direct Labour cost per minute = $12/hr. ÷ 60 min. Per hour = $0.20/minute.

Problem 10-29 (continued)


3.
Standard cost card:

	
	
	Standard 
Quantity or Time per Batch
	Standard Price
 or Rate
	Standard Cost per Batch

	
	Lanolin

	105 
	litres
	€16 
	per litre
	€1,680.00

	
	Alcohol

	8.4 
	litres
	€2 
	per litre
	16.80

	
	Lilac powder

	210 
	grams
	€1 
	per gram
	210.00

	
	Direct labour

	168 
	minutes
	€0.20 
	per minute
	     33.60

	
	Total standard cost per good batch

	
	
	
	
	€1,940.40


Problem 10-30 (45 minutes)
1. Total rate: $240,000/30,000 DLHs = $8.00 per DLH



Variable rate: $60,000/30,000 DLHs = $2.00 per DLH

    Fixed rate: $180,000/30,000 DLHs = $6.00 per DLH

	
2.
	Direct materials: 4 metres at $3 per metre

	$12.00

	
	Direct labour: 1.5 DLHs at $12 per DLH

	18.00

	
	Variable overhead: 1.5 DLHs at $2 per DLH

	3.00

	
	Fixed overhead: 1.5 DLHs at $6 per DLH

	   9.00

	
	Standard cost per unit

	$42.00



3.
a.
22,000 units × 1.5 DLHs per unit = 33,000 standard DLHs.

	b.
	Manufacturing Overhead

	
	Actual costs
	
	244,000
	
	
	Applied costs (33,000 standard DLHs × $8 per DLH)
	
	264,000

	
	
	
	
	
	
	Overapplied overhead
	
	20,000



4.
Variable overhead variances:

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$63,000
	
	35,000 DLHs ×
$2 per DLH
	
	33,000 DLHs ×
 $2 per DLH

	
	
	= $70,000
	
	= $66,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 

$7,000 F
	Efficiency Variance, 

$4,000 U


Problem 10-30 (continued)



Alternative solution:




Variable Overhead Spending Variance = (AH × AR) – (AH × SR)




($63,000) – (35,000 DLHs × $2 per DLH) = $7,000 F




Variable Overhead Efficiency Variance = SR (AH – SH)




$2 per DLH (35,000 DLHs – 33,000 DLHs) = $4,000 U



Fixed overhead variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$181,000
	
	$180,000
	
	33,000 DLHs × 
$6 per DLH

	
	
	
	
	
	= $198,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$1,000 U
	Volume Variance, 

$18,000 F




Alternative approach to the budget variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead





$181,000 – $180,000 = $1,000 U



Alternative approach to the volume variance:

Volume variance = Fixed Overhead Rate (Denominator hours – 
standard hours allowed)





$6 per DLH (30,000 DLHs – 33,000 DLHs) = $18,000 F

Problem 10-30 (continued)
	Summary of variances:
	
	

	Variable overhead spending variance

	$ 7,000
	F

	Variable overhead efficiency variance

	4,000
	U

	Fixed overhead budget variance

	1,000
	U

	Fixed overhead volume variance

	 18,000
	F

	Overapplied overhead—see part 3

	$20,000
	



5.
Only the volume variance would have changed. It would have been unfavourable, since the standard DLHs allowed for the year’s production (33,000 DLHs) would have been less than the denominator DLHs (36,000 DLHs).

Problem 10-31 (30 minutes)

	
1.
	The Durrant Company

	
	Overhead Performance Report—Machining Department

	
	For the Month of March


	Budgeted machine-hours

	20,000

	Actual machine-hours

	18,000


	
	Overhead Costs
	Cost Formula per MH
	
	Actual 18,000 MHs
	
	Flexible Budget 18,000 MHs
	
	Spending Variance

	
	Variable:
	
	
	
	
	
	
	
	

	
	Utilities

	$0.70
	
	$ 12,000
	
	$ 12,600
	
	$  600
	F

	
	Lubricants

	1.00
	
	16,500
	*
	18,000
	
	1,500
	F

	
	Machine setup

	0.20
	
	4,800
	
	3,600
	
	1,200
	U

	
	Indirect labour

	 0.60
	
	   12,500
	
	   10,800
	
	 1,700
	U

	
	Total variable cost

	$2.50
	
	   45,800
	
	   45,000
	
	    800
	U

	
	
	
	
	
	
	
	
	
	

	
	Fixed:
	
	
	
	
	
	
	
	

	
	Lubricants

	
	
	8,000
	
	8,000
	
	0
	

	
	Indirect labour

	
	
	120,000
	
	120,000
	
	0
	

	
	Depreciation

	
	
	   32,000
	
	   32,000
	
	        0
	

	
	Total fixed cost

	
	
	 160,000
	
	 160,000
	
	        0
	

	
	
	
	
	
	
	
	
	
	

	
	Total overhead cost

	
	
	$205,800
	
	$205,000
	
	$  800
	U


	*
	$24,500 total lubricants – $8,000 fixed lubricants = $16,500 variable lubricants. The variable element of other costs is computed in the same way.



2.
In order to compute an overhead efficiency variance, it would be necessary to know the standard hours allowed for the 9,000 units produced during March in the Machining Department.

Problem 10-32 (30 minutes)

1.
The company is using a static budget approach, and is comparing budgeted performance at one level of activity to actual performance at a lower level of activity. This mismatching of activity levels causes the variances to be favourable. The report in this format is not useful for measuring either operating efficiency or cost control. All it tells Mr. Arnold is that the budgeted activity level of 35,000 machine-hours was not achieved. It does not tell whether the actual output of the period was produced efficiently, nor does it tell whether overhead spending has been controlled during the month.

 Problem 10-32 (continued)

	
2.
	Mason Company

	
	Performance Report—Milling Department


	Budgeted machine-hours

	35,000
	
	Standard machine-hours allowed………28,000*

	Actual machine-hours

	30,000
	
	


	
	Overhead Costs
	Cost Formula (per MH)
	(1)
Actual Costs 
Incurred
	(2)
Flexible Budget Based on 30,000 MHs
	(3)
Flexible Budget Based on 28,000 MHs
	Total 
Variance (1) – (3)
	Spending Variance (1) – (2)
	Efficiency Variance (2) – (3)

	
	Variable costs:
	
	
	
	
	
	
	
	
	
	

	
	Indirect labour

	$0.60
	$ 19,700
	$ 18,000
	$ 16,800
	$ 2,900
	U
	$1,700
	U
	$1,200
	U

	
	Utilities

	1.70
	50,800
	51,000
	47,600
	3,200
	U
	200
	F
	3,400
	U

	
	Supplies

	0.40
	12,600
	12,000
	11,200
	1,400
	U
	600
	U
	800
	U

	
	Maintenance

	 0.80
	   24,900
	   24,000
	   22,400
	   2,500
	U
	    900
	U
	 1,600
	U

	
	Total variable cost

	$3.50
	 108,000
	 105,000
	   98,000
	 10,000
	U
	$3,000
	U
	$7,000
	U

	
	Fixed costs:
	
	
	
	
	
	
	
	
	
	

	
	Maintenance

	
	52,000
	52,000
	52,000
	0
	
	
	
	
	

	
	Supervision

	
	110,000
	110,000
	110,000
	0
	
	
	
	
	

	
	Depreciation

	
	   80,000
	   80,000
	   80,000
	         0
	
	
	
	
	

	
	Total fixed cost

	
	 242,000
	 242,000
	 242,000
	         0
	
	
	
	
	

	
	Total overhead cost

	
	$350,000
	$347,000
	$340,000
	$10,000
	U
	
	
	
	






*14,000 units × 2 MHs per unit = 28,000 MHs allowed.

Problem 10-33 (45 minutes)
	
1.
	and 2.
	Per Direct Labour-Hour

	
	
	Variable
	Fixed
	Total

	
	Denominator of 40,000 DLHs:
	
	
	

	
	$100,000 ÷ 40,000 DLHs

	$2.50
	
	$ 2.50

	
	$320,000 ÷ 40,000 DLHs

	
	$8.00
	   8.00

	
	Total predetermined rate

	
	
	$10.50

	
	
	
	
	

	
	Denominator of 50,000 DLHs:
	
	
	

	
	$125,000 ÷ 50,000 DLHs

	$2.50
	
	$ 2.50

	
	$320,000 ÷ 50,000 DLHs

	
	$6.40
	   6.40

	
	Total predetermined rate

	
	
	$ 8.90


	
3.
	Denominator Activity: 
40,000 DLHs
	
	Denominator Activity: 
50,000 DLHs

	
	Direct materials, 3 yards @ $5.00 per yard

	$15.00
	
	Same

	$15.00

	
	Direct labour, 2.5 DLHs @ $20.00 per DLH

	50.00
	
	Same

	50.00

	
	Variable overhead, 2.5 DLHs @ $2.50 per DLH

	6.25
	
	Same

	6.25

	
	Fixed overhead, 2.5 DLHs @ $8.00 per DLH

	 20.00
	
	Fixed overhead, 2.5 DLHs @ $6.40 per DLH

	 16.00

	
	Total standard cost per unit

	$91.25
	
	Total standard cost per unit

	$87.25



4.
a.
18,500 units × 2.5 DLHs per unit = 46,250 standard DLHs

	
	b.
	Manufacturing Overhead

	
	
	Actual costs
	446,500
	
	
	Applied costs (46,250 standard DLHs × $10.50 per DLH)
	485,625

	
	
	
	
	
	
	Overapplied overhead 
	39,125


Problem 10-33 (continued)



c.
Variable Overhead Spending Variance = (AH × AR) – (AH × SR)




($124,800) – (48,000 DLHs × $2.50 per DLH) = $4,800 U




Variable Overhead Efficiency Variance = SR (AH – SH)




$2.50 per DLH (48,000 DLHs – 46,250 DLHs) = $4,375 U




Fixed overhead variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$321,700
	
	$320,000*
	
	46,250 standard DLHs × $8.00 per DLH

	
	
	
	
	
	= $370,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$1,700 U
	Volume Variance, 

$50,000 F




*40,000 denominator DLHs × $8 per DLH = $320,000.



Alternative approach to the budget and volume variances:



Budget Variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead





$321,700 – $320,000 = $1,700 U



Volume Variance:

Fixed Overhead Rate (Denominator hours – standard hours allowed)





$8.00 per DLH (40,000 DLHs – 46,250 DLHs) = $50,000 F
Problem 10-33 (continued)
	Summary of variances:
	
	

	Variable overhead spending

	$ 4,800
	U

	Variable overhead efficiency

	4,375
	U

	Fixed overhead budget

	1,700
	U

	Fixed overhead volume

	 50,000
	F

	Overapplied overhead

	$39,125
	



5.
The major disadvantage of using normal activity as the denominator in the predetermined rate is the large volume variance that ordinarily results. This occurs because the denominator activity used to compute the predetermined overhead rate is different from the activity level that is anticipated for the period. In the case at hand, the company has used the normal activity of 40,000 direct labour-hours to compute the predetermined overhead rate, whereas activity for the period was expected to be 50,000 DLHs. This has resulted in a huge favourable volume variance that may be difficult for management to interpret. In addition, the large favourable volume variance in this case has masked the fact that the company did not achieve the budgeted level of activity for the period. The company had planned to work 50,000 DLHs, but managed to work only 46,250 DLHs (at standard). This unfavourable result is concealed due to using a denominator figure that is out of step with current 
activity.



On the other hand, by using normal activity as the denominator unit costs are stable from year to year. Thus, management’s decisions are not clouded by unit costs that jump up and down as the activity level rises and falls.

Problem 10-34 (45 minutes)


1.
Each kilogram of fresh mushrooms yields 150 grams of dried mushrooms suitable for packing:

	One kilogram of fresh mushrooms

	1,000
	grams

	Less: unacceptable mushrooms (1/4 of total)

	  250
	

	Acceptable mushrooms

	750
	

	Less 80% shrinkage during drying

	  600
	

	Acceptable dried mushrooms

	  150
	grams




Since 1,000 grams of fresh mushrooms yield 150 grams of dried mushrooms, 100 grams (or, 0.1 kilogram) of fresh mushrooms should yield the 15 grams of acceptable dried mushrooms that are packed in each jar.



The direct labour standards are determined as follows:

	
	
	Sorting and Inspecting

	
	Direct labour time per kilogram of fresh mushrooms

	15 
	minutes

	
	Grams of dried mushrooms per kilogram of fresh mushrooms

	÷ 150 
	grams

	
	Direct labour time per gram of dried mushrooms

	0.10 
	minute per gram

	
	Grams of dried mushrooms per jar

	 × 15 
	grams

	
	Direct labour time per jar

	     1.5 
	minutes

	
	
	
	

	
	
	Drying

	
	Direct labour time per kilogram of acceptable sorted fresh mushrooms

	10 
	minutes

	
	Grams of dried mushrooms per kilogram of acceptable sorted fresh mushrooms

	÷ 200 
	grams

	
	Direct labour time per gram of dried mushrooms

	0.05 
	minute per gram

	
	Grams of dried mushrooms per jar

	 × 15 
	grams

	
	Direct labour time per jar

	   0.75 
	minute


Problem 10-34 (continued)

Standard cost per jar of dried chanterelle mushrooms:

	
	Direct material:
	
	

	
	Fresh mushrooms 
(0.1 kilogram per jar × €60.00 per kilogram)

	€6.00
	

	
	Jars, lids, and labels (€10.00 ÷ 100 jars)

	 0.10
	€6.10 

	
	Direct labour:
	
	

	
	Sorting and inspecting 
(1.5 minutes per jar × €0.20 per minute*)

	0.30
	

	
	Drying (0.75 minute per jar × €0.20 per minute*)

	0.15
	

	
	Packing 
(0.10 minute per jar** × €0.20 per minute*)

	 0.02
	 0.47

	
	Standard cost per jar

	
	€6.57 


	*
	€12.00 per hour is €0.20 per minute.

	**
	10 minutes per 100 jars is 0.10 minute per jar.


Problem 10-34 (continued)

2.
a.
Ordinarily, the purchasing manager has more influence over the prices of purchased materials than anyone else in the organization. Therefore, the purchasing manager is usually held responsible for material price variances.



b.
The production manager is usually held responsible for materials quantity variances. However, this situation is a bit unusual. The quantity variance will be heavily influenced by the quality of the mushrooms acquired from gatherers by the purchasing manager. If the mushrooms have an unusually large proportion of unacceptable mushrooms, the quantity variance will be unfavourable. The production process itself is likely to have less effect on the amount of wastage and spoilage. On the other hand, if the production manager is not held responsible for the quantity variance, the production workers may not take sufficient care in their handling of the mushrooms. A partial solution to this problem would be to make the sorting and inspection process part of the purchasing manager’s responsibility. The purchasing manager would then be held responsible for any wastage in excess of the 100 grams expected for each 300 grams of acceptable fresh mushrooms. The production manager would be held responsible for any wastage after that point. This is only a partial solution, however, because the purchasing manager may pass on at least 300 grams of every 400 grams of fresh mushrooms, whether they are acceptable or not.

Problem 10-35 (45 minutes)


1.
a.
Materials Price Variance = AQ (AP – SP)




6,000 kgs. ($2.75 per kg.* – SP) = $1,500 F**




$16,500 – 6,000 kgs. × SP = $1,500***




6,000 kgs. × SP = $18,000




SP = $3 per kg.

	*
	$16,500 ÷ 6,000 kgs. = $2.75 per kg.

	**
	$1,200 U + ? = $300 F; $1,200 U – $1,500 F = $300 F.

	***
	When used with the formula, unfavourable variances are positive and favourable variances are negative.




b.
Materials Quantity Variance = SP (AQ – SQ)




$3 per kg. (6,000 kgs. – SQ) = $1,200 U




$18,000 – $3 per kg. × SQ = $1,200*




$3 per kg. × SQ = $16,800




SQ = 5,600 kgs.

	*
	When used with the formula, unfavourable variances are positive and favourable variances are negative.




Alternative approach to parts (a) and (b):

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	$16,500*
	
	6,000 kgs.* × 
$3 per kg.
	
	5,600 kgs. × 
$3 per kg.

	
	
	= $18,000
	
	= $16,800

	(
	
	
	(
	
	
	(
	

	Price Variance, 
$1,500 F
	Quantity Variance, 
$1,200 U*

	
Total Variance, $300 F*






*Given.



c.
5,600 kgs. ÷ 1,400 units = 4 kgs. per unit.

Problem 10-35 (continued)


2.
a.
Labour Efficiency Variance = SR (AH – SH)




$9 per hour (AH – 3,500 hours*) = $4,500 F




$9 per hour × AH – $31,500 = –$4,500**




$9 per hour × AH = $27,000




AH = 3,000 hours

	
	*
	1,400 units × 2.5 hours per unit = 3,500 hours

	
	**
	When used with the formula, unfavourable variances are positive and favourable variances are negative.




b.
Labour Rate Variance = AH (AR – SR)




3,000 hours ($9.50 per hour* – $9.00 per hour) = $1,500 U



Alternative approach to parts (a) and (b):

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	3,000 hours × 
$9.50 per hour*
	
	3,000 hours × 
$9.00 per hour**
	
	3,500 hours*** × 
$9.00 per hour**

	= $28,500*
	
	= $27,000
	
	= $31,500

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$1,500 U
	Efficiency Variance, 
$4,500 F*

	
Total Variance, $3,000 F



	
	*
	$28,500 total labour cost ÷ 3,000 hours = $9.50 per hour

	
	**
	Given

	
	***
	1,400 units × 2.5 hours per unit = 3,500 hours


Problem 10-36 (75 minutes)


1.
a.

	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity 
Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	20,000 metres × 
$2.85 per metre
	
	20,000 metres × 
$3.00 per metre
	
	12,000 metres* × 
$3.00 per metre

	= $57,000
	
	= $60,000
	
	= $36,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 

$3,000 F
	

	12,650 metres × $3.00 per metre

= $37,950

	(
	

	
	Quantity Variance, $1,950 U




*6,000 units × 2.0 metres per unit = 12,000 metres



Alternative approach:




Materials Price Variance = AQ (AP – SP)




20,000 metres ($2.85 per metre – $3.00 per metre) = $3,000 F




Materials Quantity Variance = SP (AQ – SQ)




$3.00 per metre (12,650 metres – 12,000 metres) = $1,950 U

	b.
	Raw Materials (20,000 metres @ $3.00 per metre)

	60,000
	

	
	Materials Price Variance 
(20,000 metres @ $0.15 per metre F)

	
	3,000

	
	Accounts Payable 
(20,000 metres @ $2.85 per metre)

	
	57,000

	
	
	
	

	
	Work in Process (12,000 metres @ $3.00 per 
metre)

	36,000
	

	
	Materials Quantity Variance 
(650 metres U @ $3.00 per metre)

	1,950
	

	
	Raw Materials (12,650 metres @ $3.00 per 
metre)

	
	37,950


Problem 10-36 (continued)


2.
a.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$27,950
	
	6,500 hours* × 
$4.50 per hour
	
	6,000 hours** × 
$4.50 per hour

	
	
	= $29,250
	
	= $27,000

	(
	
	
	(
	
	
	(
	

	Rate Variance, 

$1,300 F
	Efficiency Variance, 

$2,250 U

	Total Variance, $950 U




	*
	The actual hours worked during the period can be computed through the variable overhead efficiency variance, as follows:

	
	

	
	

SR (AH – SH) = Efficiency Variance

	
	

$3 per hour (AH – 6,000 hours**) = $1,500 U

	
	

$3 per hour × AH – $18,000 = $1,500***

	
	

$3 per hour × AH = $19,500

	
	

AH = 6,500 hours


	
	

	**
	6,000 units × 1.0 hour per unit = 6,000 hours

	***
	When used with the formula, unfavourable variances are positive and favourable variances are negative.





Alternative approach:





Labour Rate Variance = AH × (AR – SR)





6,500 hours ($4.30 per hour* – $4.50 per hour) = $1,300 F





*$27,950 ÷ 6,500 hours = $4.30 per hour





Labour Efficiency Variance = SR (AH – SH)





$4.50 per hour (6,500 hours – 6,000 hours) = $2,250 U

Problem 10-36 (continued)

	b.
	Work in Process 
(6,000 hours @ $4.50 per hour)

	27,000
	

	
	Labour Efficiency Variance 
(500 hours U @ $4.50 per hour)

	2,250
	

	
	Labour Rate Variance 
(6,500 hours @ $0.20 per hour F)

	
	1,300

	
	Wages Payable 
(6,500 hours @ $4.30 per hour)

	
	27,950



3.
a.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$20,475
	
	6,500 hours × 
$3.00 per hour
	
	6,000 hours × 
$3.00 per hour

	
	
	= $19,500
	
	= $18,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$975 U
	Efficiency Variance, 
$1,500 U

	
Total Variance, $2,475 U






Alternative approach:





Variable Overhead Spending Variance = AH × (AR – SR)





6,500 hours ($3.15 per hour* – $3.00 per hour) = $975 U





*$20,475 ÷ 6,500 hours = $3.15 per hour





Variable Overhead Efficiency Variance = SR (AH – SH)





$3.00 per hour (6,500 hours – 6,000 hours) = $1,500 U

Problem 10-36 (continued)



b.
No. When variable manufacturing overhead is applied on the basis of direct labour-hours, it is impossible to have an unfavourable variable manufacturing overhead efficiency variance when the direct labour efficiency variance is favourable. The variable manufacturing overhead efficiency variance is the same as the direct labour efficiency variance except that the difference between actual hours and the standard hours allowed for the output is multiplied by a different rate. If the direct labour efficiency variance is favourable, the variable manufacturing overhead efficiency variance must also be favourable.

4. a. The volume variance for fixed overhead is calculated as follows:




Fixed Overhead Rate (Denominator hours – standard hours allowed)




$5(6,200 – 6,000) = $1,000 U

   b. The budget variance for fixed overhead is calculated as follows:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead




$1,000 U = Actual fixed overhead – $31,000*

        Therefore actual fixed overhead = $32,000



*Fixed overhead rate = Budgeted Fixed Overhead ( denominator hours





$5 = Budgeted Fixed Overhead ( 6,200 hours




Therefore budgeted fixed overhead = $31,000

5.
For materials:



Favourable price variance: Decrease in outside purchase prices, fortunate buy, inferior quality materials, unusual discounts due to quantity purchased, inaccurate standards.



Unfavourable quantity variance: Inferior quality materials, carelessness, poorly adjusted machines, unskilled workers, and inaccurate standards.



For labour:



Favourable rate variance: Unskilled workers (paid lower rates), piece work, and inaccurate standards.



Unfavourable efficiency variance: Poorly trained workers, poor quality materials, faulty equipment, work interruptions, fixed labour with insufficient demand to keep them all busy, inaccurate standards.



For variable overhead:



Unfavourable spending variance: Increase in supplier prices, inaccurate standards, waste, and theft of supplies.



Unfavourable efficiency variance: See comments under direct labour efficiency variance.



For fixed overhead:

Unfavourable budget variance: increases in the costs of insurance,      taxes, maintenance, salaries, not anticipated in the budget.

Unfavourable volume variance: utilized less capacity than the denominator level (6,000 versus 6,200) 

Problem 10-37 (45 minutes)

This is a very difficult problem that is harder than it looks. Be sure your students have been thoroughly “checked out” in the variance formulas before assigning it.

	
1.
	Actual Quantity of Inputs, at 
Actual Price
	
	Actual Quantity of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	
	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	
	$36,000
	
	6,000 metres × 
$6.50 per metre*
	
	5,600 metres** × 
$6.50 per metre*

	
	
	
	= $39,000
	
	= $36,400

	
	(
	
	
	(
	
	
	(
	

	Price Variance, 

$3,000 F
	Quantity Variance, 

$2,600 U

	Total Variance, $400 F




	*
	$18.20 ÷ 2.8 metres = $6.50 per metre.

	**
	2,000 units × 2.8 metres per unit = 5,600 metres




Alternative Solution:




Materials Price Variance = AQ (AP – SP)




6,000 metres ($6.00 per metre* – $6.50 per metre) = $3,000 F





*$36,000 ÷ 6,000 metres = $6.00 per metre




Materials Quantity Variance = SP (AQ – SQ)




$6.50 per metre (6,000 metres – 5,600 metres) = $2,600 U

Problem 10-37 (continued)


2.
Many students will miss parts 2 and 3 because they will try to use product costs as if they were hourly costs. Pay particular attention to the computation of the standard direct labour time per unit and the standard direct labour rate per hour.

	Actual Hours of 
Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$7,600
	
	760 hours × 
$9 per hour*
	
	800 hours** × 
$9 per hour*

	
	
	= $6,840
	
	= $7,200

	(
	
	
	(
	
	
	(
	

	Rate Variance, 
$760 U
	Efficiency Variance, 
$360 F

	
Total Variance, $400 U



	*
	780 standard hours ÷ 1,950 robes = 0.4 standard hour per robe. 

	
	$3.60 standard cost per robe ÷ 0.4 standard hours = $9 standard rate per hour. Or alternatively $7,020÷780 hours = $9/hr.

	**
	2,000 robes × 0.4 standard hour per robe = 800 standard hours.




Alternative Solution:




Labour Rate Variance = AH (AR – SR)




760 hours ($10 per hour* – $9 per hour) = $760 U





*$7,600 ÷ 760 hours = $10 per hour




Labour Efficiency Variance = SR (AH – SH)




$9 per hour (760 hours – 800 hours) = $360 F

Problem 10-37 (continued)

	
3.
	Actual Hours of Input, at the 
Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	
	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	
	$3,800
	
	760 hours × 
$3 per hour*
	
	800 hours × 
$3 per hour*

	
	
	
	= $2,280
	
	= $2,400

	
	(
	
	
	(
	
	
	(
	

	Spending Variance, 
$1,520 U
	Efficiency Variance, 
$120 F

	
Total Variance, $1,400 U



	*
	$1.20 standard cost per robe ÷ 0.4 standard hours = $3 standard rate per hour.




Alternative Solution:




Variable Overhead Spending Variance = AH (AR – SR)




760 hours ($5 per hour* – $3 per hour) = $1,520 U





*$3,800 ÷ 760 hours = $5 per hour




Variable Overhead Efficiency Variance = SR (AH – SH)




$3 per hour (760 hours – 800 hours) = $120 F

Problem 10-37 (continued)

4. Fixed overhead variances:

	
	
Actual Fixed Overhead Cost
	
	
Budgeted Fixed Overhead Cost
	
	Fixed Overhead Cost Applied to 
Work in Process

	
	$4,600
	
	$4,680*
	
	800 standard DLHs × $6.00 per DLH

	
	
	
	
	
	= $4,800

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$80 F
	Volume Variance, 

$120 F




*780 denominator DLHs × $6 per DLH** = $4,680. Or $4,680÷780 hrs.

    **$2.40 per robe standard cost ( .4 DLHs per robe = $6 per DLH

Alternative approach to the budget and volume variances:



Budget Variance:

Budget variance = Actual fixed overhead – Flexible budget fixed overhead





$4,600 – $4,680 = $80 F



Volume Variance:

Fixed Overhead Rate (Denominator hours – standard hours allowed)





$6.00 per DLH (780 DLHs – 800 DLHs) = $120 F
 Problem 10-38 (25 minutes)

	Budgeted machine-hours

	3,200
	

	Actual machine-hours

	2,700
	

	Standard machine-hours allowed

	2,800
	*


*14,000 units × 0.2 MH per unit = 2,800 MHs

	
	
	(1)
Actual Costs 
Incurred,
2,700 MHs
	(2)
Flexible Budget Based on 2,700 MHs
	(3)
Flexible Budget Based on 2,800 MHs
	
	Breakdown of the 
Total Variance

	Overhead Item
	Cost 
Formula
(per MH)
	
	
	
	Total Variance (1) – (3)
	Spending

(Budget) Variance 
(1) – (2)
	Efficiency Variance 
(2) – (3)

	Supplies

	$0.70
	$ 1,836
	$ 1,890
	$ 1,960
	$124
	F
	$ 54
	F
	$ 70
	F

	Power

	1.20
	3,348
	3,240
	3,360
	12
	F
	108
	U
	120
	F

	Lubrication

	0.50
	1,485
	1,350
	1,400
	85
	U
	135
	U
	50
	F

	Wearing tools

	 3.10
	   8,154
	   8,370
	   8,680
	 526
	F
	 216
	F
	 310
	F

	Total overhead cost

	$5.50
	$14,823
	$14,850
	$15,400
	$577
	F
	$ 27
	F
	$550
	F

	Fixed costs:
	
	
	
	
	
	
	
	
	
	

	Depreciation

	
	10,000
	10,000
	10,000
	0
	
	0
	
	0
	

	Supervision

	
	14,600
	14,000
	14,000
	600
	U
	600
	U
	0
	

	Maintenance

	
	2,500
	3,000
	3,000
	500
	F
	500
	F
	0
	

	Total fixed cost

	
	27,100
	27,000
	27,000
	100
	U
	100
	U
	0
	

	Total overhead cost
	
	$41,923
	$41,850
	$42,400
	$477
	F
	$73
	U
	$550
	F


Problem 10-39 (40 minutes)

Production Cost Variances Common to Both Approaches Direct 
Material Variances:

Price Variance = (Actual quantity) (Standard price – Actual price)

	C12
	15,000($4.80 – $4.80)
	= 0

	D24
	8,100($8.40 – $8.40)
	= 0

	E48
	2,200($10.30 – $10.30)
	= 0

	
	Total material variance
	= 0


Quantity Variance = (Standard price) (Flexible budget quantity – Actual quantity)

	C12
	($4.80)(13,680* – 15,000) 
	= $6,336 U

	D24
	($8.40)(9,120* – 8,100) 
	=   8,568 F

	E48
	($10.30)(2,280* – 2,200) 
	=      824 F

	
	Total material quantity variance
	= $   3,056 F


*Flexible budget quantity = Standard quantity allowed for actual output = (output quantity)(standard quantity per unit of output):

	C12
	22,800 kg × .6*
	= 13,680

	D24
	22,800 kg × .4*
	= 9,120

	E48
	22,800 kg × .1*
	= 2,280


*.6 = 12/20; .4 = 8/20; .1 = 2/20

Mix variance = (Standard price)(Actual input at standard mix – Actual input at actual mix)

	C12
	($4.80)(13,800* – 15,000) 
	= $5,760 U

	D24
	($8.40)(9,200* – 8,100) 
	=   9,240 F

	E48
	($10.30)(2,300* – 2,200) 
	=   1,030 F

	
	Total material mix variance
	= $4,510 F


*Actual input at standard mix is calculated as follows

	C12
	25,300 kg × 12/22
	= 13,800

	D24
	25,300 kg × 8/22
	= 9,200

	E48
	25,300 kg × 2/22
	= 2,300


Problem 10-39 (continued)

Yield variance = (Standard price)(Flexible budget quantity – Actual input at standard mix)

	C12
	$4.80(13,680 – 13,800) 
	= $ 576 U

	D24
	$8.40(9,120 – 9,200) 
	=    672 U

	E48
	$10.30(2,280 – 2,300) 
	=      206 U

	
	Total material yield variance
	= $1,454 U


Direct Labour Variances:

Rate Variance
= (Actual quantity)(Standard rate – Actual rate)


= 25,300 × ($11.20 – $11.20)


= 0

Efficiency Variance
= (Standard price)(Flexible budget quantity – Actual quantity)


= $11.20 × (25,080* – 25,300)


= $11.20 × –220


= $2,464 U

*Flexible budget quantity = standard quantity allowed for actual output = output quantity x standard quantity per unit of output = 22,800 kg x 1.1* kg = 25,080 kg.

*22/20

The production process operated efficiently in July, except for labour. The Dundas Company used more labour than the standard allowed to achieve the actual production volume.

(SMAC Solution Adapted)
Problem 10‑40 (40 minutes)

Fixed overhead
= denominator activity times fixed overhead per hour


= 60,000 hours × $5.00 per hour


= $300,000

	
	Capacity

	
	Expected

Annual
	Denominator
	Practical
	Theoretical

	Sales Quantity*

	27,500
	30,000
	37,500
	50,000

	Sales Price**

	$80
	$80
	$72
	$64

	Total Sales

	$2,200,000
	$2,400,000
	$2,700,000
	$3,200,000


Cost of Sales

	Material $20

	550,000
	600,000
	750,000
	1,000,000

	Direct labour $24

	660,000
	720,000
	900,000
	1,200,000

	Variable overhead $6

	165,000
	180,000
	225,000
	300,000

	Fixed overhead $10

	     300,000
	     300,000
	    300,000
	     300,000

	
	  1,675,000
	  1,800,000
	 2,175,000
	  2,800,000

	Gross profit

	     525,000
	$   600,000
	$  525,000
	$   400,000



The need to reduce the selling price to achieve demand equal to either the practical or theoretical capacity levels yields a decline in gross profit because the increase in revenue is more than offset by the increase in variable costs. Also, the additional costs of the expansion of crews, the reduction of scheduled maintenance and the change in set ups has not been added beyond the change in variable costs indicated by the analysis above. Adding these costs to the analysis above would further increase the gross profit decrease when moving from practical to theoretical capacity. 

*   55,000 hours ÷ 2 hours per unit = 27,500 units

**$80 × .90 = $72; $80 × .80 = $64
Case 10-41 (30 minutes)

This case may be difficult for some students to grasp since it requires looking at standard costs from an entirely different perspective. In this case, standard costs have been inappropriately used as a means to manipulate reported earnings rather than as a way to control costs.


1.
Lansing has evidently set very loose standards in which the standard prices and standard quantities are far too high. This guarantees that favourable variances will ordinarily result from operations. If the standard costs are set artificially high, the standard cost of goods sold will be artificially high and thus the division’s net operating income will be depressed until the favourable variances are recognized. If Lansing saves the favourable variances, he can release just enough in the second and third quarters to show some improvement and then he can release all of the rest in the last quarter, creating the annual “Christmas present.”


2.
Lansing should not be permitted to continue this practice for several reasons. First, it distorts the quarterly earnings for both the division and the company. The distortions of the division’s quarterly earnings are troubling because the manipulations may mask real signs of trouble. The distortions of the company’s quarterly earnings are troubling because they may mislead external users of the financial statements. Second, Lansing should not be rewarded for manipulating earnings. This sets a moral tone in the company that is likely to lead to even deeper trouble. Indeed, the permissive attitude of top management toward the manipulation of earnings may indicate the existence of other, even more serious, ethical problems in the company. Third, a clear message should be sent to division managers like Lansing that their job is to manage their operations, not their earnings. If they keep on top of operations and manage well, the earnings should take care of themselves.

Case 10-41 (continued)


3.
Stacy Cummins does not have any easy alternatives available. She has already taken the problem to the President, who was not interested. If she goes around the President to the Board of Directors, she will be putting herself in a politically difficult position with little likelihood that it will do much good if, in fact, the Board of Directors already knows what is going on.



On the other hand, if she simply goes along, she will be violating the “Objectivity” standard of ethical conduct for management accountants. The Home Security Division’s manipulation of quarterly earnings does distort the entire company’s quarterly reports. And the Objectivity standard clearly stipulates that “management accountants have a responsibility to disclose fully all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports, comments, and recommendations presented.” Apart from the ethical issue, there is also a very practical consideration. If Merced Home Products becomes embroiled in controversy concerning questionable accounting practices, Stacy Cummins will be viewed as a responsible party by outsiders and her career is likely to suffer dramatically and she may even face legal problems.



We would suggest that Ms. Cummins quietly bring the manipulation of earnings to the attention of the audit committee of the Board of Directors, carefully laying out in a non-confrontational manner the problems created by Lansing’s practice of manipulating earnings. If the President and the Board of Directors are still not interested in dealing with the problem, she may reasonably conclude that the best alternative is to start looking for another job.

Case 10-42 (30 minutes)


1.
Based on the conversation between Terry Travers and Sally Christensen, it seems likely that their motivation would be stifled by the variance reporting system at Aurora Manufacturing Company. Their behaviour may include any of the following:

•
Suboptimization, a condition in which individual managers disregard major company goals and focus their attention solely on their own division’s activities.

•
Frustration from untimely reports and formats that are not useful in their daily activities.


2.
a.
The benefits that can be derived by both the company and its employees from a properly implemented variance reporting system include the following:

•
Variance analysis can provide standards and measures for incentive and performance evaluation programs.

•
Variance reporting can emphasize teamwork and interdepartmental dependence.

•
Timely reporting provides useful feedback, helps to identify problems, and aids in solving these problems. Responsibility can be assigned for the resolution of problems.



b.
Aurora Manufacturing Company could improve its variance reporting system, so as to increase employee motivation, by implementing the following:

•
Introduce a flexible budgeting system that relates actual expenditures to actual levels of production on a monthly basis. In addition, the budgeting process should be participative rather than imposed.

•
Only those costs that are controllable by managers should be included in the variance analysis.

•
Distribute reports on a timelier basis to allow quick resolution of problems.

•
Reports should be stated in terms that are most understandable to the users, i.e., units of output, hours, etc.

Case 10-43 (30 minutes)

It is difficult to imagine how Lance Prating could ethically agree to go along with reporting the favourable $6,000 variance for industrial engineering on the final report, even if the bill were not actually received by the end of the year. It would be misleading to include all of the original contract price of $160,000 on the report, but to exclude part of the final cost of the contract. Collaborating in this attempt to mislead corporate headquarters violates the credibility standard in the Statement of Ethical Professional Practice promulgated by the Institute of Management Accountants. The credibility standard requires that management accountants “disclose fully all relevant information that could reasonably be expected to influence an intended user's understanding of the reports, analyses, or recommendations.” Failing to disclose the entire amount owed on the industrial engineering contract violates this standard.

Individuals will differ in how they think Prating should handle this situation. In our opinion, he should firmly state that he is willing to call Maria, but even if the bill does not arrive, he is ethically bound to properly accrue the expenses on the report—which will mean an unfavourable variance for industrial engineering and an overall unfavourable variance. This would require a great deal of personal courage. If the general manager insists on keeping the misleading $6,000 favourable variance on the report, Prating would have little choice except to take the dispute to the next higher managerial level in the company.

It is important to note that the problem may be a consequence of inappropriate use of performance reports by corporate headquarters. If the performance report is being used as a way of “beating up” managers, corporate headquarters may be creating a climate in which managers such as the general manager at the Red Deer plant will feel like they must always turn in positive reports. This creates pressure to bend the truth since reality isn’t always positive.

Some students may suggest that Prating redo the performance report to recognize efficiency variances. This might make the performance look better, or it might make the performance look worse; we cannot tell from the data in the case. Moreover, it is unlikely that corporate headquarters would permit a performance report that does not follow the usual format, which apparently does not recognize efficiency variances.

Case 10-44 (60 minutes)


1.
The number of units produced can be computed by using the total standard cost applied for the period for any input (materials, labour, or overhead), or it can be computed by using the total standard cost applied for all inputs together. Using only the standard cost applied for materials, we have:



Total standard cost applied for the period   






Standard cost per unit



= $810,000/36 = 22,500 units

The same answer can be obtained by using any other cost input.


2.
138,000 kilograms; see below for a detailed analysis.


3.
$5.90 per kilogram; see below for a detailed analysis.


4.
19,400 direct labour-hours; see below for a detailed analysis.


5.
$31.50 per direct labour-hour; see below for a detailed analysis.

	
6.
	Standard variable overhead cost applied

	$108,000
	
	

	
	Add: Overhead efficiency variance

	8,400
	U
	(see below)

	
	Deduct: Overhead spending variance

	   2,600
	F
	

	
	Actual variable overhead cost incurred

	$113,800
	
	

	
	
	
	
	

	
7.
	Standard fixed overhead cost applied

	$252,000
	
	

	
	Add: Unfavourable volume variance

	   28,000
	U
	

	
	Budgeted fixed overhead cost

	$280,000
	
	



8.    Budgeted fixed overhead cost

= $280,000/14 



Fixed portion of the overhead rate










= 20,000 DLHs

Case 10-44 (continued)
Direct materials analysis:

	Actual Quantity of 
Inputs, at Actual 
Price
	
	Actual Quantity 
of Inputs, at 
Standard Price
	
	Standard Quantity Allowed for Output, at Standard Price

	(AQ × AP)
	
	(AQ × SP)
	
	(SQ × SP)

	138,000 kilograms 

× $5.90 per 
kilogram***
	
	138,000 kilograms** 

× $6 per kilogram
	
	135,000 kilograms* 

× $6 per kilogram

	= $814,200
	
	= $828,000
	
	= $810,000

	(
	
	
	(
	
	
	(
	

	Price Variance, 

$13,800 F
	Quantity Variance, 

$18,000 U

	Total Variance, 
$4,200 U


	*
	22,500 units × 6 kilograms per unit 
= 135,000 kilograms

	**
	$828,000 ÷ $6 per kilogram = 138,000 kilograms

	***
	$814,200 ÷ 138,000 kilograms = $5.90 per kilogram



Direct labour analysis:

	
Actual Hours of Input, at the Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	19,400 DLHs ×
 $31.50 per DLH***
	
	19,400 DLHs** ×
 $30 per DLH
	
	18,000 DLHs* ×
$30 per DLH

	= $611,100
	
	= $582,000
	
	= $540,000

	(
	
	
	(
	
	
	(
	

	Rate Variance, 

$29,100 U
	Efficiency Variance, 

$42,000 U

	Total Variance, 
$71,100 U


	*
	22,500 units × 0.8 DLHs per unit = 18,000 DLHs

	**
	$582,000 ÷ $30 per DLH = 19,400 DLHs

	***
	$611,100 ÷ 19,400 DLHs = $31.50 per DLH


Case 10-44 (continued)
Variable overhead analysis:

	
Actual Hours of Input, at the Actual Rate
	
	Actual Hours of 
Input, at the 
Standard Rate
	
	Standard Hours 
Allowed for Output, at the Standard Rate

	(AH × AR)
	
	(AH × SR)
	
	(SH × SR)

	$113,800**
	
	19,400 DLHs ×

$6 per DLH
	
	18,000 DLHs ×

$6 per DLH

	
	
	= $116,400
	
	= $108,000

	(
	
	
	(
	
	
	(
	

	Spending Variance, 

$2,600 F
	Efficiency Variance, 

$8,400 U*


	*
	Computed using 19,400 actual DLHs at the $6 per DLH standard rate.

	**
	$116,400 – $2,600 = $113,800.


Fixed overhead analysis:

	

	Actual Fixed Overhead Cost
	
	Budgeted Fixed 
Overhead Cost
	
	Fixed Overhead Cost 
Applied to Work in Process

	
	$279,000**
	
	$280,000*
	
	18,000 hours × $14 per hour

	
	
	
	
	
	= $252,000

	
	(
	
	
	(
	
	
	(
	

	Budget Variance, 

$1,000 F
	Volume Variance, 

$28,000 U


	*
	$252,000 + $28,000 = $280,000.

	**
	$280,000 – $1,000 = $279,000.


Case 10-45 (50 minutes)

1.
	
	Static Budget A
	Flexible Budget B
	
	Actual C
	Variance 

B – C

	Sales—units
	110,000
	105,000
	
	105,000
	—

	
	$000’s
	$000’s
	
	$000’s
	$000’s

	Sales—dollars
	$5,500
	$5,250
	(Note 1)
	$5,040
	($210)

	Variable costs:
	
	
	
	
	

	   Material
	880
	840
	(Note 2)
	842
	(2)

	   Labour
	1,760
	1,680
	(Note 3)
	1,690 
	(10)

	   Overhead
	440
	420
	(Note 4)
	410
	10

	   Selling
	440
	420
	(Note 5)
	418
	2

	  Total variable 
	3,520
	3,360
	
	3,360
	0

	Contribution
	1,980
	1,890
	
	1,680
	(210)

	
	
	
	
	
	

	Fixed costs
	
	
	
	
	

	   Factory
   overhead
	600
	600
	
	606
	(6)

	   Selling
	200
	200
	
	204
	(4)

	   Administration
	400
	400
	
	394
	6

	
	1,200
	1,200
	
	1,204
	(4)

	Operating 
income
	780
	690
	
	476
	(214)

	Income tax
	312
	276
	
	190
	86

	Net earnings
	$468
	$414
	
	$286
	($128)


NOTES:

1. 105,000 
× 
$50 
= 
$5,250,000

2. 105,000 
× 
$  8 
= 
$   840,000

3. 105,000 
× 
$16 
= 
$1,680,000

4. 105,000 
× 
$  4 
= 
$   420,000

5. 105,000 
× 
$  4 
= 
$   420,000




$32

Contribution/unit
$ 18
Case 10-45 (continued)
2. Note: Various forms are possible here:


($000’s)

Actual contribution

1,680

Add: Unfavourable variances

    Selling price

210

    Variable costs

             0
210
Flexible budget contribution


1,890

Add: Effect sales volume 5 × $18


90

Bank static budget contribution


1,980

Main variances then are

    Selling price


210

    Sales volume


90

    Fixed-spending


4

3. Net earnings in 2008
 $286,000

        Add: non cash items — depreciation
   400,000

        Cash generation
 $686,000

On the assumption that 2009 net earnings will be the same as 2008, $686,000 cash will be generated (assuming that all expenses other than depreciation will be cash outlays) from which any dividends and bank loan repayments must be made.

4. Variable costs per unit

(Direct material $8 + Direct labour $16 + Variable OH $4 + Variable selling $4)                                                                                         $32

Variable cost of order (10,000 × $32)
$320,000

The minimum bid would be above $320,000 and just below the estimate of the best outside bid. The bid would have to be some judgmental amount over $320,000 to warrant the effort. The bid would be made to optimize expected contribution. This assumes that variable selling costs of $4 per unit will be incurred on bids. If they are not incurred the bid could be reduced to a minimum of $280,000 (10,000 × $28). 

Case 10-45 (continued)
5. The company should use direct costing, contribution analysis and flexible budgeting. Annual budgets should be prepared and broken down by month for planning and control. Standard costs should be used in reporting with identification of variances.

(CGAC Solution Adapted)



























































































































































































































































































































































































































 $53,000 U�    Rate var.�� $12,000 U�     Effic. Var.





Yield Variance





$ 6,316 U  A


   4,736 U  B


$11,052 U





Mix Variance





$ 9,684 U A


  27,236 F B


$17,552 F
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