CHAPTER 9
standard costing:
a functional-based control approach

  discussion questions

1.
Standard costs are essentially budgeted amounts on a per-unit basis. Unit standards serve as inputs in building budgets.

2.
The quantity decision is determining how much input should be used per unit of output. The pricing decision determines how much should be paid for the quantity of input used.

3.
Historical experience is often a poor choice for establishing standards because the historical amounts may include more inefficiency than is desired.

4.
Ideal standards are perfection standards, representing the best possible outcomes. Currently attainable standards are standards that are challenging but allow for inefficiency. Currently attainable standards are often chosen because many feel they tend to motivate rather than frustrate.

5.
By identifying standards and assessing deviations from the standards, managers can locate areas where change or corrective behaviour is needed.

6.
Managers generally tend to have more control over the quantity of an input used, rather than the price paid per unit of input.

7.
The materials price variance is often computed at the point of purchase rather than issuance because it provides control information sooner. If the variance is computed at the point of issuance and a problem is detected, this problem could have been ongoing for weeks or months (depending on how long the direct materials were in inventory before being used).

8.
Disagree. A direct materials usage variance can be caused by factors beyond the control of the production manager (e.g., purchase of a lower quality of direct materials than normal).

9.
Disagree. Using higher-priced workers to perform lower-skilled tasks is an example of an event that will create a direct labour rate variance that is controllable.

10.
Inefficient direct labour, machine downtime, bored workers, and poor quality direct materials are possible causes of an unfavourable direct labour efficiency variance.

11.
Part of a variable overhead spending variance can be caused by inefficient use of overhead resources.

12.
The volume variance is caused by the actual volume differing from the expected volume used to compute the predetermined standard fixed overhead rate. If the actual volume is different from the expected volume, then the company has either lost or earned a contribution margin. The volume variance signals this outcome. If the variance is large, then the loss or gain is large since the volume variance understates the effect.

13.
Control limits indicate how large a variance must be before it is judged to be material and the process is out of control. Current practice sets the control limits subjectively and bases them on past experience, intuition, and judgment.

14.
All three approaches break the total overhead variance into component variances. The four-variance approach divides overhead into fixed and variable categories (based on unit-level behaviour). It computes the variable overhead spending and efficiency variances and the fixed spending and volume variances. The three-variance approach computes the spending variance (the sum of the fixed and variable spending
variances of the four-variance approach) and the variable efficiency and fixed overhead volume variances (same as those of the four-variance analysis). The two-variance analysis computes a budget
variance, which is the sum of the spending variances and the variable overhead efficiency variances, and a volume variance, which is identical to that computed using a four-variance analysis.

15.
The direct materials usage and direct labour efficiency variances can be broken into mix and yield variances. The mix variance indicates the deviation from the standard mix of direct materials or direct labour. The yield variance calculates the difference between the actual yield and the standard yield.

CORNERSTONE Exercises

Cornerstone Exercise 9–1
1.
Standard litres of oil allowed:



SQ
= Unit quantity standard × Actual output




= 6 × 780




= 4,680 litres
2.
Direct labour hours allowed:


SH
= Unit labour standard × Actual output



= 0.5 × 780



= 390 direct labour hours

3.
If 740 oil changes were performed instead of 780, the standard quantities allowed would be lower, since the production of fewer oil changes takes less oil and fewer direct labour hours. The SQ for oil would be 4,440 litres (6 × 740), and the SH for direct labour hours would be 370 hours (0.5 × 740).

Cornerstone Exercise 9–2

1.
Formulas:


Materials price variance (MPV)
= (AP – SP)AQ = ($6.40 – $6.20)4,517


= $0.20 × 4,517 = $903.40 U


Materials usage variance (MUV)
= (AQ – SQ)SP = (4,517 – 4,680)$6.20


= (163 × $6.20) = $1,010.60 F


2.
AQ × AP

AQ × SP

SQ × SP 

= 4,517 × $6.40

= 4,517 × $6.20

= 4,680 × $6.20

= $28,908.80

= $28,005.40

= $29,016



MPV


MUV


$903.40 U

$1,010.60 F

3.
Total direct materials variance
= (AP × AQ) × (SP × SQ) = MPV + MUV

= ($6.40 × 4,517) – ($6.20 × 4,680) 


= $28,908.80 – $29,016

= $107.20 F

Notice that $107.20 F is also equal to the sum of the MPV and MUV.


(MPV + MUV) = $903.40 U + $1,010.60 F = $107.20 F
4.
If the actual quantity purchased was 4,530 litres, and the materials price variance was calculated at the time of purchase, then

Materials price variance (MPV)
= (AP – SP)AQ
= ($6.40 – $6.20)4,530


= $0.20 × 4,530
= $906 U


There would be no impact on the materials usage variance because the actual quantity purchased is not used in that computation; the actual quantity used in production is part of the materials usage variance. 

Cornerstone Exercise 9–3
1.
Formulas:


Labour rate variance (LRV)= (AR – SR)AH = ($12.00 – $12.00)410 = $0

Labour efficiency variance (LEV)= (AH – SH)SR = (410 – 390)$12.00

= 20 × $12.00 = $240 U


2.
AH × AR

AH × SR

SH × SR 

= 410 × $12

= 410 × $12

= 390 × $12

= $4,920

= $4,920

= $4,680



LRV

LEV


$0

$240 U

3.
Total direct labour variance
= (AR × AH) – (SR × SH) = LRV + LEV

= ($12 × 410) – ($12 × 390) 


= $4,920 – $4,680 


= $240 U


Notice that $240 U is also equal to the sum of the LRV and LEV.


(LRV + LEV)
= $0 + $240 U = $240 U
4.
If the actual direct labour wage rate was $12.40 in June, the direct labour rate variance would be:


Labour rate variance (LRV) = (AR – SR)AH = ($12.40 – $12.00)410 = $164 U

The direct labour efficiency variance would be unaffected since the actual rate is not a part of the calculation. 
Cornerstone Exercise 9–4
1.
Variance for June = $230,000 – $237,000 = $7,000 U


Variance for July = $230,000 – $238,900 = $8,900 U


Variance for August = $230,000 – $245,000 = $15,000 U


Variance for September = $230,000 – $221,500 = $8,500 F


Variance for October = $230,000 – $225,500 = $4,500 F


Variance for November = $230,000 – $230,150 = $150 U


July, August, and September should be investigated, as their variances are greater than $8,000 from standard.

2.
3% of standard cost = 0.03 × $230,000 = $6,900


Under this allowable deviation from standard, June would be investigated, as well as July, August, and September since their variances are greater than 3 percent of standard.

Cornerstone Exercise 9–5
1.
Cost of Goods Sold

21,000



Direct Labour Efficiency Variance


21,000


Direct Materials Price Variance

17,800


Direct Materials Usage Variance

3,000


Direct Labour Rate Variance

500



Cost of Goods Sold


21,300


Adjusted Cost of Goods Sold
= $560,000 – $17,800 – $3,000 – $500 + $21,000


= $559,700

2.
Immaterial variance account balances are in MUV and LRV. The closing entry is:


Direct Materials Usage Variance

3,000


Direct Labour Rate Variance

500



Cost of Goods Sold


3,500



Prime

Percentage


Costs


of Total


Work in Process

$125,000
21.49%


Finished Goods

56,800
9.76

Cost of Goods Sold

 400,000
 68.75

Total

$581,800
100.00%


Work in Process (0.2149 × $21,000)

4,512.90

Finished Goods (0.0976 × $21,000)

2,049.60

Cost of Goods Sold (0.6875 × $21,000)

14,437.50



Direct Labour Efficiency Variance


21,000.00


Direct Materials Price Variance

17,800.00



Work in Process (0.2149 × $17,800)


3,825.22


Finished Goods (0.0976 × $17,800)


1,737.28


Cost of Goods Sold (0.6875 × $17,800)


12,237.50


Work in 
Finished
Cost of 



Process


Goods

Goods Sold



Unadjusted balance
$175,000.00
$80,000.00
$560,000.00


Less: MPV
(3,825.22)
(1,737.28)
(12,237.50)



Less: MUV


(3,000.00)



Less: LRV


(500.00)



Add: LEV

4,512.90

2,049.60

14,437.50


Adjusted balance
$175,687.68
$80,312.32
$558,700.00
Cornerstone Exercise 9–6

1.
Total variable overhead variance = Actual variable overhead – (Variable overhead rate × Standard hours for actual production)


= $102,300 – [$3.40 × (0.25 × 119,000)] = $102,300 – $101,150


= $1,150 U

2.
If production had been 120,600 units, more direct labour hours would have been allowed at standard and the flexible budget amount for variable overhead would be larger. Thus, the total variable overhead variance would turn into a favourable variance of $210 ($102,300 – $102,510). 

Cornerstone Exercise 9–7

1.
Variable overhead spending variance 

= Actual variable overhead – (SVOR × AH) 


= $102,300 – ($3.40 × 30,100)

= $40 F

2.
Variable overhead efficiency variance
= (AH – SH)SVOR


= (30,100 – 29,750)$3.40 



= $1,190 U

3.



4.
If 30,200 direct labour hours had been worked in February, the variable overhead spending variance would be larger and still favourable. However, the variable overhead efficiency variance would be larger and unfavourable since 30,200 hours exceeds the standard direct labour hours allowed for actual production by 450 hours. 

Cornerstone Exercise 9–8
1.
Fixed overhead spending variance 


= Actual fixed overhead – Budgeted fixed overhead 


= $78,300 – $75,000 = $3,300 U
2.
Fixed overhead volume variance
= Budgeted fixed overhead – Applied fixed overhead



= Budgeted fixed overhead – (Fixed overhead rate × SH)


= $75,000 – [$2.50 × (119,000 × 0.25)] = $625 U

3.





Note: Standard direct labour hours for actual production = 0.25 × 119,000 = 29,750 direct labour hours
4.
If 120,700 units had been produced in February, there would have been no impact on the fixed overhead spending variance (assuming that actual fixed overhead stayed the same). However, there would have been a favourable fixed overhead volume variance. That volume variance would have been $437.50 F [$75,000 – ($2.50 × 30,175)]. 

Cornerstone Exercise 9–9

1.
SM
= Standard mix proportion × Total actual input quantity 


SM tomato sauce
= 0.25 × 2,000 = 500 kg

SM cheese
= 0.50 × 2,000 = 1,000 kg

SM sausage
= 0.25 × 2,000 = 500 kg
2.
Direct Material


AQ


SM

AQ – SM

SP

(AQ – SM)SP


Tomato sauce

460
500
(40)
$1.60
$
(64)


Cheese

1,040
1,000
40
2.60
104


Sausage

500
500
0
2.00

0


Mix variance



$
40
U

3.
Actual mix proportion tomato sauce = 460/2,000 = 0.23, or 23%


Actual mix proportion cheese = 1,040/2,000 = 0.52, or 52%


Actual mix proportion sausage = 500/2,000 = 0.25, or 25%


The mix variance is unfavourable because a larger percentage of the relatively more expensive input, cheese, was used.

4.
Tomato sauce now accounts for 30 percent (600/2,000) of the total, and cheese accounts for only 45 percent (900/2,000). The mix variance will be 
favourable since relatively more of the cheaper input, tomato sauce, is used, less of the more expensive cheese is used, and the standard amount of sausage is used.

Cornerstone Exercise 9–10
1.
SM
= Standard mix proportion × Total actual input quantity 


SM machine operators
= 0.50 × 400 = 200 hours


SM packers
= 0.50 × 400 = 200 hours

2.
Direct Labour


AQ


SM

AQ – SM

SP

(AQ – SM)SP


Machine operators
160
200
 (40)
$16
$
(640)


Packers

240
200
40
12

480



Mix variance





$
160
F

3.
Actual mix proportion machine operators = 160/400 = 0.40, or 40%


Actual mix proportion packers = 240/400 = 0.60, or 60%


The mix variance is favourable because a larger percentage of the relatively less expensive input, packers, was used.

4.
Since both types of labour account for 50 percent of total direct labour hours, and are exactly equal to their standard mix proportion, there would be no direct labour mix variance. 

Cornerstone Exercise 9–11

1.
Using the standard mix for 16 pizzas: 



Yield ratio = 16 pizzas/40 kilograms of input = 0.40 

2.
Standard cost of the yield (SPy) = $88/16 pizzas yielded = $5.50 per pizza 

3.
Standard yield
= Yield ratio × Actual amount of inputs



= 0.40 × 2,000 kilograms = 800 pizzas

4.
Yield variance
= (Standard yield – Actual yield)SPy


= (800 – 780)$5.50 = $110 U

5.
If the 2,000 kilograms of direct materials put into process resulted in 825 pizzas, then the yield variance would be favourable. That is, the actual yield of 825 pizzas is greater than the standard yield of 800 pizzas. 

Exercises

Exercise 9–12
1.
SQ = 5.2kg × 280,000 = 1,456,000 kg
2.
SH = 0.75 hr. × 280,000 = 210,000 hours

Exercise 9–13
1.
MPV = (AP – SP)AQ

MPV = ($0.175 – $0.16)416,000 = $6,240 U

MUV = (AQ – SQ*)SP

MUV = (416,000 – 409,500)$0.16 = $1,040 U


*SQ = 78,000 × 525/100 = 409,500



2.
LRV = (AR – SR)AH

LRV = ($18 – $18)5,510 = $0

LEV = (AH – SH*)SR

LEV = (5,510 – 5,460)$18.00 = $900 U


*SH = 78,000 × 0.07 = 5,460 hr.



3.
Materials

66,560

Direct Materials Price Variance

6,240



Accounts Payable


72,800

Work in Process

65,520

Direct Materials Usage Variance

1,040


Materials


66,560

Work in Process

98,280

Direct Labour Efficiency Variance

900


Wages Payable


99,180
Exercise 9–14
1.
Fixed overhead analysis:






Note: Fixed overhead rate = $243,200/640,000 = $0.38 per direct labour hour

The spending variance simply compares what should have been spent with the amount actually spent. One possible interpretation of the volume variance is that it is a measure of error in specifying the budgeted output. “We guessed wrong.” Another possibility is that it signals a gain (loss) from producing and selling more (less) than expected. If the budgeted output used was practical capacity, then it also becomes a measure of unused capacity. However, since the budgeted output is based on expected output and not practical output, the first two interpretations are more appropriate for this example.

2.
Variable overhead analysis:






Note: Variable overhead rate = ($723,200 – $243,200)/640,000 = $0.75 per direct labour hour.

Exercise 9–14
(Concluded)


The variable overhead spending variance can occur because of changes
in the prices of the individual items that make up variable overhead. In this sense, it is similar to the direct materials and direct labour price variances. However, the variable overhead cost and rate can also be affected by inefficient use of variable overhead inputs. Thus, even if the prices of the individual items remained the same, waste or inefficiency could cause a spending variance.


The variable overhead efficiency variance is perfectly correlated with the direct labour efficiency variance. The cause of any variance is a difference between actual and standard direct labour hours. This reflects the underlying assumption of functional-based overhead control (within a typical standard costing system): all overhead costs are assumed to be driven by direct labour hours, a unit-level driver.
Exercise 9–15
1.
Two-variance analysis:






Note: Overhead rate = $723,200/640,000 = $1.13 per direct labour hour (sum of the variable and fixed overhead rates)
2.
Three-variance analysis (BFOH = Budgeted fixed overhead; OH = Overhead):




3.
Two-variance: The volume variance is the same. The budgeted variance is the sum of the fixed and variable spending variances and the efficiency variance.


Three-variance: The volume and the efficiency variances are the same. The spending variance is the sum of the fixed and variable overhead spending variances.

Exercise 9–16
1.
Yield ratio = 720/800 = 0.90
2.
SPy = $324,005.20/720 = $450.01
3.
Direct materials yield variance
 = (Standard yield – Actual yield)SPy




 = (900 – 880)$450.01 = $9,000.20 U


Note: Standard yield = 0.90 × 1,000
4.
Direct Material

AQ


SM

AQ – SM

SP

(AQ – SM)SP

Solvent mix

945
950
(5)
$
5.27
$
(26.35)


Aromatic compounds

55
50
5
8,000.00

40,000.00

Direct material mix variance

$
39,973.65 U

Exercise 9–17
1.
MPV = (AP – SP)AQ

Solvent mix:



MPV = ($5.20 – $5.27)945 = $66.15 F

Aromatic compounds:



MPV = ($8,010 – $8,000)55 = $550.00 U

Solvent mix:



Materials

4,980.15


Direct Materials Price Variance


66.15



Accounts Payable


4,914.00

Aromatic compounds:



Materials

440,000.00



Direct Materials Price Variance

550.00




Accounts Payable


440,550.00


Or combined:



Materials

444,980.15


Direct Materials Price Variance

483.85



Accounts Payable


445,464.00
2.
Materials usage variance:




AQ



SQ*

AQ – SQ

SP

(AQ – SQ)SP


945
928.89
16.11
$
5.27
$
 84.90



55
48.89
6.11
8,000.00

48,880.00

MUV

$
48,964.90 U


*(880/0.90) × 0.95; (880/0.90) × 0.05.


Solvent mix: 



Work in Process

4,895.25



Direct Materials Usage Variance

84.90




Materials


4,980.15


Aromatic compounds:



Work in Process

391,120.00


Direct Materials Usage Variance

48,880.00




Materials


444,000.00

Or combined:



Work in Process

396,015.25


Direct Materials Usage Variance

48,964.90




Materials


449,980.15
Exercise 9–17
(Concluded)
3.
The direct materials price and usage variances are both favourable and unfavourable. Reasons for price variances: random market fluctuation of the input prices, permanent changes in the input prices, changes in suppliers, quality differences, and quantity discounts (or lack thereof). Reasons for usage variances: quality of direct materials, use of less skilled workers, use of more skilled workers, changes in processes, and carelessness of workers. Clearly, one of the inputs is far more costly than the other. Even though both inputs were “off” by five litres, it is more serious that the aromatic compounds were overused. This should lead Chypre to put much stronger controls in place for the purchase and use of the aromatic compounds. 
Exercise 9–18
1.
Yield ratio = 25 units/5 hours = 5

2.
Standard cost = $76/25 = $3.04 per unit of yield

3.
Direct labour yield variance
= (Standard yield – Actual yield)SPy




= (325,000 – 320,000)$3.04 = $15,200 U
4.
Direct Labour Type

AH


SM

AH – SM

SP


(AH – SM)SP

Fabricating

20,000
26,000*
(6,000)
$
20
$(120,000)

Assembly

45,000
39,000*
6,000
12


72,000


Mix variance

$
48,000 F
*(2/5)65,000 = 26,000

*(3/5)65,000 = 39,000

Exercise 9–19
1.
MPV = (AP – SP)AQ

MPV = ($0.38 – $0.40)135,700 = $2,714 F


MUV = (AQ – SQ)SP

MUV = (135,700 – 135,000)$0.40 = $280 U




2.
LRV = (AR – SR)AH

LRV = ($12.10 – $12.00)91,000 = $9,100 U


LEV = (AH – SH)SR

LEV = (91,000 – 90,000)$12.00 = $12,000 U




3.
Materials

54,280



Direct Materials Price Variance


 2,714


Accounts Payable


51,566

Work in Process

54,000


Direct Materials Usage Variance

280



Materials


54,280


Work in Process

1,080,000


Direct Labour Efficiency Variance

12,000


Direct Labour Rate Variance

9,100



Wages Payable


1,101,100

Exercise 9–19
(Concluded)
4.
For direct materials, the flexible budget variance is the sum of the price and usage variances; for direct labour, it is the sum of the rate and efficiency variances.

Exercise 9–20
1.
Cases needing investigation:


Week 1: Exceeds the $12,000 rule


Week 2: Exceeds the $12,000 rule


Week 5: Exceeds the 10% rule

2.
The purchasing agent. Corrective action would require a return to the purchase of the higher-quality direct materials normally used.

3.
Production engineering is responsible. If the relationship is expected to persist, then the new direct labour method should be abandoned. If the favourable variance were larger and this is expected to persist, then the new direct labour method should be kept and the standards revised to reflect the new circumstances.

Exercise 9–21
1.
Fixed overhead analysis:






Note: Fixed overhead rate = $300,000/200,000 = $1.50 per direct labour hour

One possible interpretation of the volume variance is that it is a measure of error in specifying the denominator volume. “We guessed wrong.” Another possibility is that it signals a gain (loss) from producing and selling more (less) than expected. If the budgeted output used was practical capacity (as it was for Laughlin), then it also becomes a measure of the cost of unused capacity. 

2.
Variable overhead analysis:






Note: Variable overhead rate = $450,000/200,000 = $2.25 per direct labour hour

The variable overhead spending variance can occur because of changes in the prices of the individual items that make up variable overhead. In this sense, it is similar to the direct materials price variance. However, the variable overhead cost and rate can also be affected by inefficient use of variable overhead inputs. Thus, even if the prices of the individual items remained the same, waste or inefficiency could cause a spending variance.
Exercise 9–21 (Concluded)
3.
Journal entries:


a.
Work in Process

675,000




Variable Overhead Control


405,000




Fixed Overhead Control


270,000


b.
Variable Overhead Control

505,300



Fixed Overhead Control

294,700




Miscellaneous Accounts


800,000


c.
Fixed Overhead Volume Variance

30,000



Variable Overhead Spending Variance

77,800



Variable Overhead Efficiency Variance

22,500




Fixed Overhead Spending Variance


5,300




Fixed Overhead Control


24,700




Variable Overhead Control


100,300


d.
Cost of Goods Sold

130,300



Fixed Overhead Volume Variance


30,000




Variable Overhead Spending Variance


77,800




Variable Overhead Efficiency Variance


22,500



Fixed Overhead Spending Variance

5,300




Cost of Goods Sold


5,300

problems

Problem 9–22
1.
Direct materials: $3.60 × 6,800 = $24,480


Direct labour: $12 × 6,800 = $81,600
2.

Actual Cost
Budgeted Cost

Variance

Direct materials

$24,725.00
$24,480
$   245.00 U

Direct labour

83,912.50
81,600
2,312.50 U

3.
MPV = (AP – SP)AQ

MPV = ($2.30 – $2.40)10,750 = $1,075 F


MUV = (AQ – SQ)SP

MUV = (10,750 – 10,200)$2.40 = $1,320 U





Materials

25,800


Direct Materials Price Variance


1,075


Accounts Payable


24,725

Work in Process

24,480

Direct Materials Usage Variance

1,320



Materials


25,800
Problem 9–22
(Concluded)
4.
LRV = (AR – SR)AH

LRV = ($12.25 – $12.00)6,850 = $1,712.50 U


LEV = (AH – SH)SR

LEV = (6,850 – 6,800)$12.00 = $600 U





Work in Process

81,600.00

Direct Labour Rate Variance

1,712.50

Direct Labour Efficiency Variance

600.00


Wages Payable


83,912.50
Problem 9–23
1.
Standard fixed overhead rate
= $770,000/(100,000 × 2)





= $3.85 per direct labour hour


Standard variable overhead rate
= $444,000/200,000





= $2.22 per direct labour hour

2.
Fixed: (97,000 × 2) × $3.85 = $746,900

Variable: (97,000 × 2) × $2.22 = $430,680


Total fixed overhead variance
= $780,000 – $746,900




= $33,100 U

Total variable overhead variance
= $435,600 – $430,680




= $4,920 U
3.
Fixed overhead analysis:






The spending variance is the difference between planned and actual costs. Each item’s variance should be analyzed to see if these costs can be
reduced. The volume variance is the incorrect prediction of volume, or alternatively, it is a signal of the loss or gain that occurred because of producing at a level different from the expected level. If practical volume is used to compute the fixed overhead rate, it is a measure of unused productive capacity.

Problem 9–23 (Continued)
4.
Variable overhead analysis:






The variable overhead spending variance is the difference between the actual variable overhead costs and the budgeted costs for the actual hours used. It is similar in some ways to the direct materials and direct labour price
variances, but variances can also be caused by inefficiency. The variable overhead efficiency variance is the savings or extra cost attributable to the efficiency of direct labour usage.

5.
The efficiency and volume variances are the same as those of a four-variance analysis; only a total spending variance can be computed. Thus, the three-variance analysis would provide the following values:



Volume variance: $23,100 U


Variable overhead efficiency variance: $4,440 U


Spending variance: $10,000 U + $480 U = $10,480 U

Problem 9–23 (Concluded)
6.
Work in Process

1,177,580


Variable Overhead Control


430,680


Fixed Overhead Control


746,900

Variable Overhead Control

435,600


Fixed Overhead Control

780,000


Miscellaneous Accounts


1,215,600


Fixed Overhead Spending Variance

10,000


Fixed Overhead Volume Variance

23,100


Variable Overhead Spending Variance

480

Variable Overhead Efficiency Variance

4,440


Fixed Overhead Control


33,100



Variable Overhead Control


4,920

Cost of Goods Sold

38,020


Fixed Overhead Spending Variance


10,000



Fixed Overhead Volume Variance


23,100



Variable Overhead Spending Variance


480


Variable Overhead Efficiency Variance


4,440
Problem 9–24
1.
MPV
= (AP – SP)AQ

MPV
= ($2.50 – $2.60)274,000



= $27,400 F


MUV
= (AQ – SQ)SP

MUV
= (270,300 – 265,000*)$2.60



= $13,780 U


*SQ = 5 × 53,000

Note: Since direct materials purchased do not equal direct materials used, a three-pronged diagram is not given.

2.
LRV
= (AR – SR)AH

LRV
= ($17.95 – $18.00)40,100



= $2,005 F


LEV
= (AH – SH)SR

LEV
= (40,100 – 39,750*)$18.00



= $6,300 U


*SH = 0.75 × 53,000



Problem 9–24
(Continued)

3.
Fixed overhead analysis:






Note: Practical volume in hours = 0.75 × 54,000 = 40,500 hours. The use of practical volume implies that the volume variance is a measure of unused capacity.

4.
Variable overhead analysis:





Problem 9–24
(Concluded)

5.
a.
Materials

712,400




Direct Materials Price Variance


27,400




Accounts Payable


685,000


b.
Work in Process

689,000



Direct Materials Usage Variance

13,780




Materials


702,780


c.
Work in Process

715,500



Direct Labour Efficiency Variance

6,300




Direct Labour Rate Variance


2,005



Wages Payable


719,795

d.
Work in Process

278,250



Variable Overhead Control


119,250




Fixed Overhead Control


159,000


e.
Variable Overhead Control

122,000



Fixed Overhead Control

161,700




Miscellaneous Accounts


283,700


f.
Closing direct materials and direct labour variances:




Direct Materials Price Variance

27,400




Direct Labour Rate Variance

2,005




Direct Materials Usage Variance


13,780





Direct Labour Efficiency Variance


6,300





Cost of Goods Sold


9,325



Overhead:




Fixed Overhead Volume Variance

3,000



Variable Overhead Spending Variance

1,700




Variable Overhead Efficiency Variance

1,050





Fixed Overhead Spending Variance


300





Fixed Overhead Control


2,700




Variable Overhead Control


2,750



Closing overhead variances:




Cost of Goods Sold

5,750




Fixed Overhead Volume Variance


3,000





Variable Overhead Spending Variance


1,700





Variable Overhead Efficiency Variance


1,050




Fixed Overhead Spending Variance

300





Cost of Goods Sold


300

Problem 9–25
1.

Variable overhead efficiency variance
= (AH – SH)SVOR


$24,000
= (1.3SH – SH)$2



$24,000
= $0.6SH


SH
= 40,000



AH
= 1.3SH = 52,000 

2.


LEV
= (AH – SH)SR



$120,000 = (52,000 – 40,000)SR



$120,000 = 12,000SR



SR
= $10




LRV
= (AR – SR)AH



$10,400 = (AR – $10)52,000




$0.20 = AR – $10




AR
= $10.20

3.


SH
= 2 × Units produced




40,000
= 2 × Units produced


                  Units produced  =   20,000

Problem 9–26
1.
MPV = (AP – SP)AQ

MPV = ($5.36 – $5.40)135,400 = $5,416 F


MUV = (AQ – SQ)SP

MUV = (145,400* – 144,200)$5.40 = $6,480 U 

*AQ is 145,400 kilograms because there were 10,000 kilograms from beginning inventory plus the purchase of 135,400 kilograms. 


Note: A three-pronged representation is not given because the direct materials used are not equal to direct materials purchased.

2.
LRV = (AR – SR)AH

LRV = ($17.98 – $18.00)36,500 = $730 F

LEV = (AH – SH)SR

LEV = (36,500 – 36,050)$18 = $8,100 U




3.
Two-variance analysis:






Budgeted fixed overhead = $3.00 × (1.75 × 20,000) = $105,000


SVOR × SH = $4.00 × (1.75 × 20,600) = $144,200

Applied overhead = $7.00 × (1.75 × 20,600) = $252,350

Problem 9–26 (Continued)

4.
Four-variance analysis:


Variable overhead variances:






Formula approach:



Variable overhead spending variance
= Actual VOH – (SVOR × AH)




= $168,000 – ($4.00 × 36,500)




= $22,000 U


Variable overhead efficiency variance
= (AH – SH)SVOR



= (36,500 – 36,050)$4.00




= $1,800 U


Fixed overhead variances:





Problem 9–26 (Continued)
5.
The company should discontinue the purchase of the inferior direct materials, as it costs the company more. The budgeted cost of direct materials at the 20,600-unit production level is $778,680 ($5.40 × 7 × 20,600), and the actual cost was $779,744 ($725,744 + $54,000). As seen from the detailed analysis, this cost overrun was caused by a large, unfavourable usage variance, probably attributable to the lower quality of direct materials. Also, the unfavourable direct labour efficiency variance may be caused by the inferior direct materials. If the favourable price variance had been greater than the unfavourable usage variances, then continued purchase of the cheaper direct materials would have been recommended, with a revision in the usage standards.

6.
Materials

731,160


Direct Materials Price Variance


5,416


Accounts Payable


725,744

Work in Process

778,680

Direct Materials Usage Variance

6,480



Materials


785,160

Work in Process

648,900

Direct Labour Efficiency Variance

8,100


Direct Labour Rate Variance


730



Wages Payable


656,270

Cost of Goods Sold

13,850

Direct Labour Rate Variance

730



Direct Materials Usage Variance


6,480



Direct Labour Efficiency Variance


8,100


Direct Materials Price Variance

5,416


Cost of Goods Sold


5,416

Variable Overhead Control

168,000



Miscellaneous Accounts


168,000


Fixed Overhead Control

110,000



Miscellaneous Accounts


110,000


Work in Process

144,200



Variable Overhead Control


144,200

Problem 9–26 (Concluded)

Work in Process

108,150



Fixed Overhead Control


108,150


Variable Overhead Spending Variance

22,000


Variable Overhead Efficiency Variance

1,800


Fixed Overhead Spending Variance

5,000



Fixed Overhead Volume Variance


3,150



Fixed Overhead Control


25,650


Cost of Goods Sold

28,800



Variable Overhead Efficiency Variance


1,800



Fixed Overhead Spending Variance


5,000



Variable Overhead Spending Variance


22,000


Fixed Overhead Volume Variance

3,150



Cost of Goods Sold


3,150

Problem 9–27
1.
Small staplers:



Standard
Standard
Standard




Price


Usage


Cost

Direct materials

$
1.60
0.6/100g
$
0.96
Direct labour

8.00
0.100 hr.
0.80

Fixed overhead

30.00
0.100 hr.
3.00

Variable overhead

40.00
0.100 hr.

4.00

Unit cost

$8.76
Regular staplers:



Standard
Standard
Standard




Price


Usage


Cost

Direct materials

$
1.60
1.0/100g
$
1.60
Direct labour

8.00
0.150 hr.
1.20

Fixed overhead

30.00
0.150 hr.
4.50

Variable overhead

40.00
0.150 hr.

6.00

Unit cost

$
13.30
2.
MPV = (AP – SP)AQ

MPV = ($1.55 – $1.60)5,600,000/100 = $2,800 F


MUV = (AQ – SQ)SP

MUV (Small) =    [1,300,000/100 – (0.6 × 35,000)]$1.60 = $12,800 F


MUV (Regular) = [4,300,000/100 – (1.00 × 70,000)]$1.60 = $43,200 F


Materials

89,600



Direct Materials Price Variance


 2,800



Accounts Payable


86,800


Work in Process

145,600


Direct Materials Usage Variance


 56,000


Materials


89,600


Direct Materials Price Variance

2,800


Direct Materials Usage Variance

56,000


Cost of Goods Sold


 58,800
Problem 9–27 (Continued)

3.
LRV = (AR – SR)AH

LRV = ($7.75 – $8.00)14,800 = $3,700 F


LEV = (AH – SH)SR

LEV (Small) = [3,600 – (0.1 × 35,000)]$8.00 = $800 U


LEV (Regular) = [11,200 – (0.15 × 70,000)]$8.00 = $5,600 U


Work in Process

112,000*


Direct Labour Efficiency Variance

6,400



Direct Labour Rate Variance


 3,700



Wages Payable


114,700


*[(0.1 × 35,000) + (0.15 × 70,000)] × $8 = $112,000

Cost of Goods Sold

2,700


Direct Labour Rate Variance

3,700



Direct Labour Efficiency Variance


 6,400

Problem 9–27 (Continued)
4.
Fixed overhead variances:






Note: SH = (0.1 × 35,000) + (0.15 × 70,000) = 14,000


Variable overhead variances:






Note: SH = (0.1 × 35,000) + (0.15 × 70,000) = 14,000


Work in Process

560,000



Variable Overhead Control


560,000


Work in Process

420,000



Fixed Overhead Control


420,000


Variable Overhead Control

607,500



Miscellaneous Accounts


607,500


Fixed Overhead Control

350,000



Miscellaneous Accounts


350,000

Problem 9–27 (Concluded)


Fixed Overhead Control

70,000


Variable Overhead Spending Variance

15,500


Variable Overhead Efficiency Variance

32,000



Fixed Overhead Spending Variance


10,000



Fixed Overhead Volume Variance


60,000



Variable Overhead Control


47,500


Cost of Goods Sold

47,500



Variable Overhead Spending Variance


15,500



Variable Overhead Efficiency Variance


32,000


Fixed Overhead Spending Variance

10,000


Fixed Overhead Volume Variance

60,000



Cost of Goods Sold


70,000

5.
Yes, computations are as follows:


MUV = [(5,600,000/100 – 21,000) – 70,000]$1.60 = $56,000 F


LEV = (14,800 – 3,500 – 10,500)$8.00 = $6,400 U

Problem 9–28
1.
Direct Material

AQ


SM

AQ – SM

SP

(AQ – SM)SP

Aranol

60,000
30,000
30,000
$4.00

$
120,000


Lendyl

140,000
170,000
(30,000)
6.00


(180,000)


Mix variance

$
60,000 F

Yield variance
= (Standard yield – Actual yield)SPy


= (160,000 – 166,000)$7.125


= $42,750 F


Note: Standard yield = 0.80 × 200,000; SPy = $114,000/16,000 = $7.125
2. 
Direct materials usage variance:


Total standard input
= Actual yield/Yield ratio




= 166,000/0.80



= 207,500 litres

SQ(Aranol) = 207,500 × 0.15
= 31,125 litres

SQ(Lendyl) = 207,500 × 0.85
= 176,375 litres

Direct Material

AQ


SQ

AQ – SQ

SP

(AQ – SM)SP

Aranol

60,000
31,125
28,875
$4.00

$
115,500


Lendyl

140,000
176,375
36,375
6.00


(218,250)



Materials usage variance

$(102,750) F


MUV
= Mix variance + Yield variance



= $60,000 F + $42,750 F



= $102,750 F

Problem 9–29
1.
Direct Labour Type

AH


SM

AH – SM

SR

(AH – SM)SP

Mixing

18,000
20,000
(2,000)
$14.00
$
(28,000)


Drum-filling

12,000
10,000
2,000
9.50

19,000


Mix variance

$
(9,000) F


Yield variance
= (Standard yield – Actual yield)SPy


= (150,000 – 158,400)$2.50



= $21,000 F


Note: Standard yield = (15,000/3,000) × 30,000; SPy= $37,500/15,000 = $2.50
2.
Direct labour efficiency variance:


Total hours allowed
= Actual yield/Yield ratio



= 158,400/5



= 31,680


SH(Mixing) = 31,680 × 2/3 = 21,120 hours


SH(Drum-filling) = 31,680 × 1/3 = 10,560 hours


Direct Labour Type

AH


SH

AH – SH

SR

(AH – SH)SR

Mixing

18,000
21,120
(3,120)
$14.00
$
(43,680)


Drum-filling

12,000
10,560
1,440
9.50

 13,680


Labour efficiency variance

$(30,000) F


LEV
= Mix variance + Yield variance




= $9,000 F + $21,000 F




= $30,000 F

Problem 9–30
1.
The budgeted overhead costs are broken down into fixed and variable costs by the high-low method:


SVOR
= ($120,000 – $80,000)/(20,000 – 10,000)




= $4.00


Budgeted fixed overhead = $80,000 – $4.00(10,000) = $40,000


Spending variance (Fixed Overhead) = Actual Fixed Overhead – Budgeted Fixed Overhead

Spending variance = $41,335 – $40,000 = $1,335 U

2.
To find SH:


Fixed overhead volume variance
=
Budgeted fixed overhead – (Fixed








overhead rate × SH)



$1,750
=
$40,000 – ($2.25* × SH)




$38,250
=
$2.25 × SH



SH
=
17,000


*$6.25 – $4.00

Next, the actual hours need to be found:


Variable overhead efficiency variance
= (AH – SH)SVOR




$(3,200)
= (AH – 17,000)$4.00





(800)
= AH – 17,000





AH
= 16,200


Variable overhead spending variance
=
Actual Variable Overhead – (Variable 




Overhead rate × AH)




= 
$70,000 – ($4.00 × 16,200)





= 
$70,000 – $64,800





= $5,200 U

3.
17,000/4,000 = 4.25 hours per unit

4.
LEV = (AH – SH)SR = (16,200 – 17,000)$9.50 = $7,600 F

Problem 9–31
1.


Yakamoto Company


Performance Report




Actual
Budgeteda


Cost Items


Costs


Costs


Variance

Direct materials

$264,368
$248,000
$
16,368 U

Direct labour

204,352
198,400
5,952 U
Variable overhead

107,310
99,200
 8,110 U

Fixed overheadb


73,904

75,000

1,096 F


$649,934
$620,600
$
29,334 U

aUses the variable unit standard costs for direct materials, direct labour, and variable overhead (e.g., $10 × 24,800 for direct materials); fixed overhead = $3.00 × 25,000 units.

bSpending variance only, based on budgeted fixed overhead = $3.00 × 25,000 units.

2.
a.
Total variance
= MPV + MUV



$16,368 U= $10,168 U + MUV


         MUV
= $6,200 U


b.
LRV
= (AR – SR)AH

         
SH = 12,772/1.03



= 12,400 hours


         
SR = $198,400/12,400




= $16



AR × AH = $204,352



LRV = $204,352 – ($16 × 12,772)




        = $0

c.
LEV
= (AH – SH)SR



= (12,772 – 12,400)$16




= $5,952 U

Problem 9–31 (Continued)

d.
Spending variance (Fixed Overhead)
=
Actual Fixed Overhead – Budgeted Fixed Overhead




=  $73,904 – $75,000




=  $1,096 F


Volume variance
=
Budgeted Fixed Overhead – (Standard Fixed 
Overhead rate × SH)



=  $75,000 – ($6 × 12,400)




=  $600 U


Applied Fixed Overhead rate = $3 × 24,800 units = $74,400



Applied Fixed Overhead = Fixed Overhead rate × SH = Fixed Overhead rate × 12,400 = $74,400



Fixed Overhead rate = $74,400/12,400 = $6.00


e.
Variable overhead spending variance
=
Actual Variable overhead – (SVOR × AH)




=  $107,310 – ($8 × 12,772)




=  $5,134 U



Variable overhead efficiency variance
= (AH – SH)SVOR




= (12,772 – 12,400)$8



= $2,976 U

3.

	Materials
	
	Work in Process

	(a)
254,200
	254,200
(b)
	
	(b)
248,000
	620,600
(f)

	
	
	
	(c)
198,400
	

	
	
	
	(d)
99,200
	

	
	
	
	(e)
75,000
	


	Finished Goods
	
	

	(f) 620,600
	620,600
(g)
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Problem 9–31 (Concluded)

	Direct Materials Price Variance
	
	Direct Materials Usage Variance

	(a)
 10,168
	10,168
(h)
	
	(b)
6,200
	6,200
(i)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Accounts Payable
	
	Wages Payable

	

	264,368
(a)
	
	
	204,352
(c)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Direct Labour Rate Variance
	
	Direct Labour Efficiency Variance

	
	0
(c)
	
	(c)
5,952
	5,952
(k)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Variable Overhead Control
	
	Fixed Overhead Control

	107,310
	 99,200
(d)
	
	
73,904
	75,000
(e)

	
	
8,110
(l)
	
	(m)
1,096
	

	
	
	
	
	


	Cost of Goods Sold
	
	

	(g)
620,600 
	
1,096
(m)
	
	
	

	(h)
10,168
	

	
	
	

	(i)
6,200
	
	
	
	

	(k)
5,952


(l)
8,110
	
	
	
	


Problem 9–32
1.
The FIFO method is used because it provides a measure of the current
period’s output—an amount needed to calculate the hours allowed and the direct materials allowed in a standard costing system.

2.
Units completed
= Units started + (Units, BWIP – Units, EWIP)



= 25,000 + (1,250 – 2,500)



= 23,750


Cost of goods transferred out
= $84 × 23,750




= $1,995,000


First, there is no need to calculate unit cost because the standard unit cost applies. Second, the same standard cost applies to units completed, regardless of when they are produced, so there is no need to distinguish between units finished from BWIP and units started and completed.

3.
First, an equivalent units schedule is needed:




Direct Materials
Conversion Costs

Started and completed

22,500
22,500


BWIP

0
500


EWIP


2,500

1,000


Equivalent units

25,000
24,000

MPV
= (AP – SP)AQ


= ($4.25 – $4.50)102,000



= $25,500 F


Using the equivalent units schedule and the standard cost sheet:




SQ = 4 × 25,000


thus,




MUV
= (AQ – SQ)SP



= (102,000 – 100,000)$4.50




= $9,000 U




LRV
= (AR – SR)AH



= ($19 – $18)47,000




= $47,000 U


Using the equivalent units schedule and the standard cost sheet:




SH = 2 × 24,000


thus,




LEV
= (AH – SH)SR




= (47,000 – 48,000)$18





= $18,000 F

CMA PROBLEMS
CMA Problem 9-1
1.
Doug likely consulted coworkers, such as operating personnel, cost accountants, and engineers. The operating personnel of each cost centre should be involved in setting standards; they are the primary source for quantity information. The materials manager has information on material prices, and personnel have information about wages. The Accounting Department should be involved in standard setting and should provide information about past prices and usage. Finally, industrial engineers can provide input about absolute efficiency. In setting price standards for labour and materials, current and future market conditions and special contractual arrangements need to be considered. Engineering studies on efficiency and the need for proper motivation are major factors for quantity standards.

2.
The standard prime cost per 40-litre batch of strawberry jam is as follows:


Strawberries (7.5 litresa @ $0.80)

$
6.00


Other ingredients (40 litres @ $0.1125)

4.50


Sorting labour (0.30 hr.b @ $9.00)

2.70


Processing labour (0.20 hr. @ $9.00)

1.80


Packaging (40 litres @ $0.38)


15.20



Total standard cost

$
30.20


a6 litres × (5/4)


b6 litres × 3 minutes per litre
3.
Joe has failed to provide decision support information and recommendations that are accurate, clear, concise, and timely; avoid apparent conflicts of interest; refrain from engaging in any conduct that would prejudice carrying out duties ethically; abstain from engaging in or supporting any activity that might discredit the profession; and communicate information fairly and objectively.

CMA Problem 9–2
Total direct materials usage variance:


Total cost of direct materials allowed
= $135 × 140 batches (SP × SQ)



= $18,900

Standard cost of actual quantity used:


Direct


Material

AQ × SP



Echol

$0.200 × 26,600
=
$
5,320


Protex

$0.425 × 12,880
=
5,474


Benz

$0.150 × 37,800
=
5,670


CT-40

$0.300 × 7,140
=

2,142


Total

$
18,606

Usage variance = $18,606 – $18,900 = $294 F

Mix variance:


Chemical

AQ


SM*

AQ – SM

SP

(AQ – SM)SP

Echol

26,600
28,140
(1,540)
$0.200
$
(308.00)


Protex

12,880
14,070
(1,190)
0.425
(505.75)


Benz

37,800
35,175
2,625
0.150
393.75


CT-40


7,140

7,035
105
0.300

31.50


84,420
84,420


$
(388.50) F


*(200/600) × 84,420; (100/600) × 84,420, etc.


Yield variance
= (Standard yield – Actual yield)SPy


= (70,350 – 70,000)$0.27 = $94.50 U


Note: Standard yield = (5/6)84,420 = 70,350



Actual yield = 140 batches × 500 litres = 70,000



SPy = $135/500 = $0.27

CMA Problem 9–3

1.
Tracer Company must put 50,000 units of lower-quality direct materials into production in order to produce 47,000 good finished units:


Good units/(1 – Rejection rate) = Units required


47,000/0.94 = 50,000 units

2.
In order to produce 50,000 units (47,000 good units and 3,000 rejects), Tracer Company must utilize the following labour:


New team = 8 Assembler A, 1 Assembler B, 1 Machinist


New team will work at 80% of the efficiency of the old team.


Assembler A: 8 hrs. × (50,000/80*) = 5,000 hrs.


Assembler B: 1 hr. × (50,000/80) = 625 hrs.
        Machinist: 1 hr. × (50,000/80) = 625 hrs.


*80% × 100 units

3.
Tracer Company should include an additional $13,140 in its operating budget for the planned direct labour variance. This variance consists of $3,390 for the change in direct materials and $9,750 for the direct labour change caused by the reduced efficiency of the new team, calculated as follows:


Cost for new team to produce 80 units:




Assembler A (8 hrs. × $10/hr.)

$
80




Assembler B (1 hr. × $11/hr.)

11




Machinist (1 hr. × $15/hr.)


15



  Direct labour cost for 80 units

$106

Direct labour cost per unit
$1.325 ($106/80)


Direct labour change due to reduced efficiency:



New direct labour cost
= January units × New direct labour cost





= 50,000 × $1.325 = $66,250



Old direct labour cost
= January units × Standard cost




    
= 50,000 × ($113/100) = $56,500


Direct labour change = $66,250 – $56,500 = $9,750


Increased direct labour due to direct materials change:



Direct labour change= (New direct materials – Standard direct materials) × 







Standard cost






      = (50,000 – 47,000) × ($113/100) = $3,390



Total planned direct labour variance
= $9,750 + $3,390






     = $13,140

CMA Problem 9–4
1.
MPV
= (AP – SP)AQ


= ($25.50 – $22.50)2,700


= $8,100 U


MUV
= (AQ – SQ)SP


= (2,700 – 2,900)$22.50


= $4,500 F

       LRV  = (AR – SR)SH

         = ($14.10 – $14.00)2,175


         = $217.50 U


where SH = (45/60) × 2,900


LEV
= (AH – SH)SR



= (1,837.6 – 2,175)$14




= $4,723.60 F

2.
Trends: The MPV is unfavourable but improving; MUV is favourable but decreasing; LRV is stable and insignificant; and the LEV is favourable and improving. Since this is a union shop, we would not expect to see significant direct labour rate variances. The other variances raise some questions. They are all systematically unfavourable or favourable. Normally, we would expect to see fluctuation between favourable and unfavourable variances. Since we do not, this suggests that the standards have not been properly set and are not effective control tools.

3.
Knowing that they were under observation during the period of setting standards might have caused the workers to believe that having tighter standards would mean that they would need to work harder. Thus, an incentive existed for them to work at a pace that would ensure that the standards were not very demanding and easily met. By slowing their work and wasting direct materials during the observation period, they would effectively sabotage the standards (producing very slack standards for direct materials and direct labour).

4.
To produce more accurate standards, the cooperation of workers, supervisors, and the union needs to be sought. It is important to communicate to the workers that the standards are not being set for punitive reasons and will not produce job losses. The workers can be told of the competitive pressures, and a team spirit can be encouraged. The workers should also be encouraged by offering rewards based on productivity gains. Standards should also be set by those who are knowledgeable and familiar with the work environment but who do not have a vested interest in the variance outcomes. Finally, it may be advisable to move to kaizen standards to promote and encourage gains.
































































  Applied Variable�  Overhead�  SVOR × SH�  = $3.40 × (0.25 × 119,000)�  = $101,150








  Actual Variable�  Overhead�  = $102,300








  Budgeted Variable�  Overhead�  SVOR × AH�  = $3.40 × 30,100�  = $102,340








  Spending �  Variance�  $40 F








  Efficiency�  Variance�  $1,190 U








  Applied Fixed�  Overhead�  SFOR × SH�  = $2.50 × 29,750�  = $74,375








  Actual Fixed�  Overhead�  = $78,300








  Budgeted Fixed�  Overhead�  = $75,000








  Spending �  Variance�  $3,300 U 








  Volume�  Variance�  $625 U 








  AP × AQ �  = $0.175 × 416,000�  = $72,800








  SP × AQ �  = $0.16 × 416,000�  = $66,560








  SP × SQ�  = $0.16 × 409,500�  = $65,520








  Materials Usage�  Variance�  $1,040 U








  Materials Price �  Variance�  $6,240 U








  AR × AH �  = $18 × 5,510�  = $99,180








  SR × AH �  = $18 × 5,510�  = $99,180








  SR × SH�  = $18 × 5,460�  = $98,280








  Labour Efficiency�  Variance�  $900 U








  Labour Rate �  Variance�  $0








  Applied Fixed�  Overhead�  SFOR × SH�  = $0.38 × (4 × 163,400)�  = $248,368








  Budgeted Fixed�  Overhead�  = $243,200








  Actual Fixed�  Overhead�  = $245,800








  Spending �  Variance�  $2,600 U








  Volume�  Variance�  $5,168 F








  Applied Variable�  Overhead�  SVOR × SH�  = $0.75 × (4 × 163,400)�  = $490,200








  Budgeted Variable�  Overhead�  SVOR × AH�  = $0.75 × 655,000�  = $491,250








  Actual Variable�  Overhead�  = $496,750








  Spending �  Variance�  $5,500 U








  Efficiency�  Variance�  $1,050 U








  Applied Overhead� (SFOR + SVOR) × SH�  = $1.13 × (4 × 163,400)�  = $738,568








	Budgeted Overhead�(SVOR × SH) + �Budgeted Fixed Overhead = $733,400








  Actual Overhead�  = $742,550








  Budget �  Variance�  $9,150 U








  Volume�  Variance�  $5,168 F








 (SFOH + SVOR) × SH� = $738,568








 BFOH + (SVOR × AH)� = $734,450








 Actual OH � = $742,550








 BFOH + (SVOR × SH)� = $733,400








  Efficiency�  Variance�  $1,050 U








  Volume�  Variance�  $5,168 F








  Spending �  Variance�  $8,100 U








  AP × AQ �  = $0.38 × 135,700�  = $51,566








  SP × AQ �  = $0.40 × 135,700�  = $54,280








  SP × SQ�  = $0.40 × 135,000�  = $54,000








  Materials Usage�  Variance�  $280 U








  Materials Price �  Variance�  $2,714 F








  AR × AH �  = $12.10 × 91,000�  = $1,101,100








  SR × AH �  = $12.00 × 91,000�  = $1,092,000








  SR × SH�  = $12.00 × 90,000�  = $1,080,000








  Labour Efficiency�  Variance�  $12,000 U








  Labour Rate �  Variance�  $9,100 U








  Actual Fixed�  Overhead�  = $294,700








  Budgeted Fixed�  Overhead�  = $300,000








  Applied Fixed Overhead�  SFOR × SH�  = $1.50 × (0.20 × 900,000)�  = $270,000








  Volume�  Variance�  $30,000 U








  Spending �  Variance�  $5,300 F








  Applied Variable�  Overhead�  SVOR × SH�  = $2.25 × 0.20 × 900,000�  = $405,000








  Budgeted Variable�  Overhead�  SVOR × AH�  = $2.25 × 190,000�  = $427,500








  Actual Variable�  Overhead�  = $505,300








  Spending �  Variance�  $77,800 U








  Efficiency�  Variance�  $22,500 U








  AP × AQ �  = $2.30 × 10,750�  = $24,725








  SP × AQ �  = $2.40 × 10,750�  = $25,800








  SP × SQ�  = $2.40 × 10,200�  = $24,480








  Materials Usage�  Variance�  $1,320 U








  Materials Price �  Variance�  $1,075 F








  AR × AH �  = $12.25 × 6,850�  = $83,912.50








  SR × AH �  = $12.00 × 6,850�  = $82,200.00








  SR × SH�  = $12.00 × 6,800�  = $81,600.00








  Labour Efficiency�  Variance�  $600 U








  Labour Rate �  Variance�  $1,712.50 U








  Actual Fixed�  Overhead�  = $780,000








  Budgeted Fixed�  Overhead�  = $770,000








  Applied Fixed�  Overhead�  SFOR × SH�  = $3.85 × (2 × 97,000)�  = $746,900








  Spending �  Variance�  $10,000 U








  Volume�  Variance�  $23,100 U








  Applied Variable�  Overhead�  SVOR × SH�  = $2.22 × 194,000�  = $430,680








  Budgeted Variable�  Overhead�  SVOR × AH�  = $2.22 × 196,000�  = $435,120








  Actual Variable�  Overhead�  = $435,600








  Spending �  Variance�  $480 U








  Efficiency�  Variance�  $4,440 U








  AR × AH �  = $17.95 × 40,100�  = $719,795








  SR × AH �  = $18.00 × 40,100�  = $721,800








  SR × SH�  = $18.00 × 39,750�  = $715,500








  Labour Efficiency�  Variance�  $6,300 U








  Labour Rate �  Variance�  $2,005 F








  Budgeted Fixed�  Overhead�  SFOR × AH�  = $4.00 × (0.75 × 54,000)�  = $162,000








  Applied Fixed�  Overhead�  SFOR × SH�  = $4.00 × 39,750�  = $159,000








  Actual Fixed�  Overhead�  = $161,700








  Spending �  Variance�  $300 F








  Volume�  Variance�  $3,000 U








  Applied Variable�  Overhead�  SVOR × SH�  = $3.00 × 39,750�  = $119,250








  Budgeted Variable�  Overhead�  SVOR × AH�  = $3.00 × 40,100�  = $120,300








  Actual Variable�  Overhead�  = $122,000








  Spending �  Variance�  $1,700 U








  Efficiency�  Variance�  $1,050 U








  AR × AH �  = $17.98 × 36,500�  = $656,270








  SR × AH �  = $18.00 × 36,500�  = $657,000








  SR × SH�  = $18.00 × 36,050�  = $648,900








  Labour Efficiency�  Variance�  $8,100 U








  Labour Rate �  Variance�  $730 F








  Actual Overhead�  = $278,000








  Budgeted Fixed�  Overhead +�  (SVOR × SH)�  = $249,200








  Applied Overhead�  (SFOR + SVOR)SH�  = $252,350








  Volume�  Variance�  $3,150 F








  Budget �  Variance�  $28,800 U








  Applied Variable�  Overhead�  SVOR × SH�  = $4.00 × 36,050�  = $144,200








  Budgeted Variable�  Overhead�  SVOR × AH�  = $4.00 × 36,500�  = $146,000








  Actual Variable�  Overhead�  = $168,000








  Spending �  Variance�  $22,000 U








  Efficiency�  Variance�  $1,800 U








  Actual Fixed�  Overhead�  = $110,000








  Applied Fixed�  Overhead�  SFOR × SH�  = $3.00 × (1.75 × 20,600)�  = $108,150








  Budgeted Fixed�  Overhead�  SFOR × AH�  = $3.00 × (1.75 × 20,000)�  = $105,000








  Spending �  Variance�  $5,000 U








  Volume�  Variance�  $3,150 F








  Actual Fixed�  Overhead�  = $350,000








  Budgeted Fixed�  Overhead�  = $360,000








  Applied Fixed�  Overhead�  SFOR × SH�  = $30 × 14,000�  = $420,000








  Spending �  Variance�  $10,000 F








  Volume�  Variance�  $60,000 F








  Applied Variable�  Overhead�  SVOR × SH�  = $40 × 14,000�  = $560,000








  Budgeted Variable�  Overhead�  SVOR × AH�  = $40 × 14,800�  = $592,000








  Actual Variable�  Overhead�  = $607,500








  Spending �  Variance�  $15,500 U








  Efficiency�  Variance�  $32,000 U
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