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Chapter 7

Standard Costing and Variance Analysis

Questions
1. A standard cost card is a document that summarizes the direct material, direct labor and overhead standard quantities and prices needed to complete one unit of output. The bill of material specifies the quality and quantity of each raw material needed to complete one unit of output. The standard cost card then assigns standard costs to each raw material in the bill of material to determine the total standard material cost of one unit of output.  The operations flow document details all the operations needed to make a unit of output or summarizes the time to make one unit of output.  These time details are used to develop standard labor cost and time and overhead rates for production of one unit of output.

2.
The quantities shown on a bill of materials are not always the same as those shown on a standard cost card because of allowances made for normal waste and/or spoilage.  The bill of materials presents the minimum quantities needed for production; the standard cost card presents the more realistic quantities allowed for production.


For materials, the quantity standard will be based on the physical quantities used in the past, engineering studies, improvements expected in handling or usage, and normal waste and spoilage allowances.


The quality standard is selected based on a consideration of tradeoffs between higher quality and higher cost of inputs. The analysis should consider the effects of input quality on material yields, final product quality, labor standards, etc.

3.
Each total variance can be broken down into a price component and a usage component.  All price element variances measure the difference between what was actually spent and what should have been spent for the physical measure of what was actually used.  All usage element variances measure the difference between the physical measure of what was actually used and what should have been used, denominated in dollars.  For materials, the two variances are labeled the price and quantity (usage) variances. For direct labor, the two variances are the rate and efficiency variances.

4.
Standard hours is the normal amount of time it should take to produce the actual quantity of output generated during the period.  The term relates to input measures.

5.
Management is expected to control input costs and input quantities in the short run and, therefore, the reference is made to "controllable."  The overhead spending and overhead efficiency variances are considered controllable variances because, to some extent, measures can be taken during (and after) production to correct problems that arise related to such overhead costs.  A part of the overhead spending variance is the fixed overhead spending variance; cost items causing this variance must be controlled at the point of incurrence rather than during production.


The volume variance is related to the fixed overhead budget which tends not to be controllable in the short run because it consists of costs that have been committed to for a long period of time.  The volume variance can be considered controllable in the short run only to the extent that managers can influence production by modifying work or production schedules and unblocking production bottlenecks.  Since this variance arises solely because of a difference between normal capacity or other denominator level of activity and standard hours allowed for the production achieved, control by production personnel is minimal.

6.
In a standard cost system, actual costs and standard costs are recorded.  Only the standard costs flow through the product cost accounts.  The differences between actual and standard costs are captured in variance accounts.  By adding the variances to the standard cost amounts, actual costs can be determined.

7.
Immaterial variances are simply closed to Cost of Goods Sold. Significant variances must be prorated across all of the accounts that are influenced by the variance, i.e., Raw Materials Inventory (for purchase price variance only), Work in Process Inventory, Finished Goods Inventory, and Cost of Goods Sold.  This difference in treatment is driven by the need for the accounts to fairly reflect the costs incurred by the firm.  If variances are not significant, simply closing them to Cost of Goods Sold will not cause a significant distortion of costs.  Alternatively, closing all variances to Cost of Goods Sold when the variances are significant would cause the recorded costs to be distorted from the actual costs incurred.

8.  The three primary uses of a standard cost system are (1) to assign per unit costs to production to value inventory, (2) to control overhead spending, and (3) to measure and evaluate the use of production capacity with respect to the incurrence of fixed overhead costs.  


In a business that routinely manufactures the same products or performs the save services, standards can be useful in determining the normal prices and quantities that should be incurred in production of the product or performance of the service.  Actual results can be compared to these norms to determine if the company is doing a job well or poorly.  Standards can also be used in planning, budgeting, and reducing clerical costs.

9.
The process of “management by exception” refers to a manager only investigating significant deviations from the norm or standard. Both upper and lower limits of acceptability are set; if a 
cost or quantity falls outside either of these limits, the manager will discuss the deviation with the person responsible and attempt to correct (if necessary) the situation.  Managers would be reasonably unconcerned with deviations within the range of acceptability.  This allows a manager to focus on and control important items.  A standard cost system is a useful tool in a management by exception environment because the standard cost variances serve to identify areas of operations that are in need of management attention.  

10.
Managers view capacity utilization as a measure of productivity. In addition, capacity utilization may focus on the need for fewer or additional resources to be spent on plant assets.  If a plant is consistently operating at a significant volume under its normal capacity, the firm may have too many dollars invested in physical plant; if the plant is consistently operating above normal capacity, there may be a need for additional investment in facilities.  


Managers are not controlling costs when they control utilization; these are separate aspects of the fixed overhead question.  Cost control arises when physical facilities are acquired and costs are committed; the control of utilization arises during production.

11.
(Appendix) The additional measures are mix and yield variances.  These variances capture the effects of managerial decisions to trade off one resource input for another.  If effective decisions are made, the trade-offs can be used to improve product quality or reduce costs as the relative prices and availability of the resources vary over time.  The mix variance captures the effects of using a different proportion of inputs than the standard proportion, e.g., using more skilled labor hours and fewer unskilled labor hours.  The yield variance captures the effect of the total amount of resources used varying from the standard amount.

Exercises

12.
a. and b.



Purchasing agent's responsibility:



Material Price Variance
= (AP × AQp) ‑ (SP × AQp)







= ($0.89 × 12,800) ‑ ($0.85 × 12,800)







= $11,392 ‑ $10,880







= $512 U


Production supervisor's responsibility:


(Standard quantity of materials allowed = 







300 × 35 lbs. = 10,500    


Material Quantity Variance = (SP × AQu) ‑ (SP × SQ)






   
  = ($0.85 × 10,700)‑($0.85 × 10,500)







  = $9,095 ‑ $8,925







  = $170 U

c.
Explanations offered should consider the pattern of the variances.  The pattern is an unfavorable price variance and an unfavorable quantity variance.  Perhaps the usage of material was higher than expected and the inventory fell below an acceptable level, requiring added transportation costs to replenish the inventory of materials quickly.  The quantity variance could be just inefficiency in production or inferior material resulting in increased waste and shrinkage.

13.
a.
Total purchases = AP × AQp = $0.075 × 230,000 = $17,250


b.
Material price variance = (AP × AQp) ‑ (SP × AQ)    






  = $17,250 ‑ ($.08 × 230,000)






  = $17,250 ‑ $18,400  






  = $1,150 F


c.
Material quantity variance = (SP × AQu) ‑ (SP × SQ)






       = ($0.08 × 200,000) ‑ ($0.08 × 195,800)






       = $16,000 ‑ $15,664






       = $336 U

14.
a.
Actual cost = Standard cost + Total unfavorable variance


= ($145 × 300) + $500  


= $43,500 + 500  



               = $44,000


Work-in-Process


$44,000




Wages Payable



$44,000


b.
Labor efficiency variance 
= (SP × AH) - (SP × SH)


= ($145 × 270) - ($145 × 300)

                    
= $39,150 - $43,500

                    
= $4,350 F


c.
Total variance = Rate variance + Efficiency variance



$500 U = Rate variance + $4,350 F



$500 + $4,350 = Rate variance

          

Rate variance = $4,850 U


d.
Because the favorable efficiency variance is coupled with an unfavorable rate variance, one explanation is that the firm used, on average, a more skilled mix of labor than it expected to use.  For example, the firm may have used more senior auditors and managers than it intended to use.

15.
a.
Standard hours allowed = 10 × 630 = 6,300


b.

     
AP × AQ                SP × AQ                       SP × SQ

    
          $22.50 × 6,200          $22 × 6,200                  $22 × 6,300

      
              $139,500                 $136,400                      $138,600


                                   $3,100 U                       $2,200 F

                                       Labor Rate              Labor Efficiency




   Variance                      Variance




                      $900 U

                                              Total Labor Variance

16.
a.
SQ = 2,400 (  0.5  = 1,200 square yards


b.
SH = 2,400 × 2 = 4,800 hours


c.
AQ 
= SQ + (Material quantity variance ÷ SP)

                      
= 1,200 + ($800 ÷ $16)

             
= 1,200 + 50

             
= 1,250 square yards


AP 
= Total actual cost ÷ Actual quantity

             
= $21,875 ÷ 1,250

             
= $17.50




Material price variance 
= AQp (AP ‑ SP)


= 1,250($17.50 ‑ $16.00)


= 1,250($1.50)


= $1,875 U


d.
Labor efficiency variance 
= SP (AH ‑ SH)


= $17[5,000 – (2 x 2,400)]


= $17(200)


= $3,400 U


e.
Standard prime cost per gym bag:



    Material  (0.5 × $16)       
$ 8.00



    Labor (2 × $17)

        
 34.00


      Total


          $42.00

f.
AP 
= SP - (labor rate variance ÷ AQ)

             
= $17 - ($650 ÷ 5,000)

             
= $17 - $0.13 


= $16.87



Actual cost to produce one bag:

        

Material ($21,875 ÷ 2,400)

   9.115

               
Labor [$16.87 × (5,000 ÷ 2,400)] 
 35.146
                
Total                            

          $44.261

g.
The actual cost to produce a bag is $44.26; the standard cost is $42.00.  The difference is $ 2.26.  The two largest factors accounting for the cost overrun are the material price variance ($1,875 ( 2,400 = $0.78 U) and the labor efficiency variance ($3,400 ( 2,400 = $1.42 U). Combined, these variances are $2.20 U.  Additionally, the material quantity variance was unfavorable in the amount of $0.33 per unit ($800 ( 2,400).  The unfavorable variances were partly offset by a favorable labor rate variance of $0.27 per unit ($650 ( 2,400).  The likely explanation is that the favorable labor rate variance resulted from using less experienced workers.  The unfavorable consequence of using less skilled labor was excessive usage of material and labor time. The unfavorable outcome occurred in spite of spending more on material than allowed by the standard, possibly indicating that superior quality materials were acquired. 

17.
a.

AP × AQp                SP × AQp            SP × AQu              SP × SQu
   
           $2.99 x 15,000            $3 × 15,000        $3 x 11,500          $3(2 x 5,000)

      
                $44,850                    $45,000      
 $34,500                $30,000


                                             $150 F                                              $4,500 U               



             Material Price                                  Material Quantity 

                                         Variance                                               Variance




                                  $4,350 U

                                                           Total Material Variance

     

AP × AQ                            SP × AQ                                   SP × SQ

   
          $2.526 × 4,750                    $2.50 × 4,750                     $2.50 × 0.7 x 5,000

      
               $12,000                               $11,875                                     $8,750


                                              $125 U                                  $3,125 U

                                   Labor Rate Variance           Labor Efficiency Variance

                                                                        $3,250 U                                          

                                                             Total Labor Variance

b. The pattern is a favorable material price variance and an unfavorable materials quantity variance.  If the quality level of cotton is below the expected level, a favorable price variance would be incurred.  However, the lower quality cotton could result in more waste and shrinkage during production and thus more materials yardage is required to make a t-shirt than expected.

c. The unfavorable labor rate variance is coupled with an unfavorable labor efficiency variance.  One explanation is that the firm used, on average, a more skilled mix of labor than it expected to use and thus the average labor cost per hour was greater than expected.  For example, the firms may have used more experienced seamstresses than it had intended.

d.
Materials price variance




   150


Cost of goods sold





4,350


Materials quantity variance
4,500


To dispose of the material variances


Cost of goods sold





3,250


Labor efficiency variance
3,125


Labor rate variance
125



To dispose of the labor variances

18.
                        
Case A     Case B      Case C           Case D
Units produced
          800           750
     
240                1,500

Std. hrs. per unit                
       3.0            0.8            2.0
               3.0

Std. hrs allowed                     2,400           600           480
           4,500

Std. rate per hour      
           $7.00      $10.40
       $9.50
           $6.00

Actual hrs. worked
       2,330           675           456
               4,875

Actual labor cost               $15,844       $5,940      $4,560       $26,812.50

Labor rate variance
      $466F     $1,080F       $228U
     $2,437.50F

Labor efficiency variance      $490F        $780U       $228F            $2,250U 


Case A:


Std. hrs. allowed = 800 × 3 = 2,400



            LRV = AQ (AP ‑ SP)


-$466 = 2,330(AP ‑ $7)


-$466 = 2,330AP ‑ $16,310


$15,844 = 2,330AP


$6.80 = AP


Actual labor cost = $6.80 × 2,330 = $15,844


LEV = SP (AQ ‑ SQ)


LEV = $7(2,330 ‑ 2,400) = $7(70) = $490 F


Case B:

Units produced = 600 ÷ 0.8 = 750


LEV = SP (AQ ‑ SQ)


$780 = SP (600 ‑ 675)


$780 = SP (75)


$10.40 = SP


LRV = AQ (AP ‑ SP)


-$1,080 = 675(AP ‑ $10.40)


-$1,080 = 675AP ‑ $7,020


$5,940 = 675AP


$8.80 = AP


Actual labor cost = $8.80 × 675 = $5,940


Case C:


Std. hrs. allowed = 480 ÷ 240 = 2


LRV = AQ [(4,560 ÷ AQ) ‑ SP]


$228 = AQ [($4,560 ÷ AQ) ‑ $9.50)


$228 = $4,560 ‑ $9.50AQ


‑$4,332 = ‑$9.50AQ


456 = AQ


LEV = SP (AQ ‑ SQ)


LEV = $9.50 (466 ‑ 480) = $9.50 (‑24) = $228 F


Case D:


Actual labor rate = $26,812.50 ÷ 4,875 = $5.50


LRV = AQ (AP ‑ SP)


LRV = 4,875($5.50 - $6) = $2,437.50 F


LEV = SP (AQ ‑ SQ)


$2,250 = $6(4,875 ‑ SQ)


$2,250 = $29,250 ‑ $6SQ


‑$27,000 = ‑$6SQ


4,500 = SQ


Std. hrs. per unit = 4,500 ÷ 1,500 = 3

19.
a.
Actual machine hours = $221,440 ÷ $10 = 22,144 MH


Machine hours budgeted = $500,000 ÷ $20 = 25,000 MH


Machine hours applied = $483,000 ÷ $20 = 24,150


Actual VOH           VOH Rate x Actual Hours           Applied VOH

                                                                   $10.00 × 22,144               $10.00 × 24,150

                              $184,440                         $ 221,440   

  $ 241,500


                                               $37,000 F                            $20,060 F


                                    VOH Spending Variance    VOH Efficiency Variance


                                                                     $16,940 F





          Total VOH Variance


Actual FOH                   Budgeted FOH                       Applied FOH

                                                                   $20 x 25,000
                          $20 x 24,150

                            $ 514,000                           $500,000                                $483,000

                                              $14,000 U                             $17,000 U



          FOH Spending Variance         Volume Variance

                                                                      $31,000 U

                                                            Total FOH Variance


b.
 Standard machine hours allowed is 24,150 ÷ 10,000 units = 2.415 hours per unit

c.
Actual machine hours worked is $221,440 ÷ $10 = 22,144

d.
Total spending variance is $37,000 - $14,000 = $23,000 F

e. We know that the VOH favorable efficiency variance resulted from using 2,006 less machine hours than allowed given production of 10,000 bicycles. We also know that the FOH volume variance resulted from underutilizing capacity by 850 machine hours.


f.
MOH Spending Variance



23,000



MOH Variable Efficiency Variance

20,060




MOH Volume Variance





17,000




Cost of Goods Sold





26,060




To dispose of overhead variances

20.
a.
Standard hours = 7,600 ( 2 units per hour = 3,800



Variable Overhead:

    
Actual           
                   Budget                                 Applied

 
              $10,730                  $3 × 3,700 = $11,100             $3 × 3,800 = $11,400

                                              $370 F                               $300 F

                                VOH Spending Variance     VOH Efficiency Variance      

                                                                    $670 F

                                                        Total VOH Variance


Fixed Overhead:

      
Actual                
   Budget                                Applied 

 
              $29,950                             $32,000                        $8 × 3,800 = $30,400


                                              $2,050 F                             $1,600 U

                                 FOH Spending Variance         Volume Variance

                                                                      $450 F

                                                           Total FOH Variance

b.  
    Actual         Budget at Actual       Budget at Standard           Applied

    VOH  10,730         3 × 3,700=11,100          3 × 3,800=11,400       3 × 3,800 =11,400

                       FOH  29,950                          32,000                           32,000       8 × 3,800 =30,400
                              $40,680                         $43,100                         $43,400                       $41,800


                                           $2,420 F                       $300 F                         $1,600 U

                                  OH Spending Var.     OH Efficiency Var.        Volume Variance

c.      
         Actual                
          Budget               
           Applied



VOH     10,730                         3 × 3,800 =  11,400             3 × 3,800  =11,400



FOH
29,950                                             32,000             8 × 3,800  =30,400


           $40,680                                           $43,400                              $41,800


                                                          $2,720 F                                $1,600 U

                                                 Budget Variance                  Volume Variance

21.
a.
Overhead rate, variable = $270,000 ( 60,000 DLH = $4.50 per DLH


Overhead rate, fixed = $118,800 ( 3,300 MH = $36 per MH


Actual VOH                       Budgeted VOH                      Applied VOH

                                                                       $4.50 × 4,900                         $4.50 × 4,955 

         

     $21,275                                 $22,050                               $22,297.50


                                                       $775 F                               $247.50 F

                                    VOH Spending Variance      VOH Efficiency Variance

                                                                        $1,022.50 F

                                                                 Total VOH Variance


Actual FOH                       Budgeted FOH                     Applied FOH

                                                               $118,800 ( 12 months                $36 × 240 MHs

                               $10,600                                $9,900                                 $8,640


                                                    $700 U                                 $1,260 U

                                       FOH Spending Variance        Volume Variance    


                                                                         $1,960 U

                                                              Total FOH Variance


b.
Variable Overhead



21,275.00


Fixed Overhead



10,600.00


Various accounts




31,875.00



  To record actual overhead costs for March 2006



Work in Process Inventory

30,937.50   


Variable Overhead




22,297.50   


Fixed Overhead




  8,640.00   



  To apply overhead to work in process for March 2006



Variable Overhead



 
1,022.50 


Variable Overhead Spending Variance        

775.00


Variable Overhead Efficiency Variance
   

247.50



  To record variable overhead variances for March 2006


FOH Spending Variance 


   700   


Fixed overhead Volume Variance
 
1,260




Fixed Overhead




1,960



  To record fixed overhead variances for March 2006

22. 
a.

Actual              Budget at Actual             Budget at Standard                Applied
                                                                                          $720,000 + ($16 × 28,000)

  
            $1,160,000               $1,128,000                           $1,168,000                     $1,120,000


                                      $32,000 U                       $40,000 F                           $48,000 U

                               OH Spending Var.         OH Efficiency Var.                 Volume Var.

Explanation:



The fixed overhead rate per hour is $24 ($40 combined ‑ $16 variable from the flexible budget formula).  Budgeted OH of $720,000 divided by the $24 FOH rate = expected annual capacity of 30,000 hours.  Dividing the volume variance of $48,000 by the $24 FOH rate gives 2,000 hours; this is the difference between the standard hours and the expected annual capacity in hours.  Since the volume variance was unfavorable, standard hours are lower than expected annual capacity.  SH = 28,000.


b.
Spending variance = Actual ‑ (Budget at Input Hrs)



          $32,000 U = $1,160,000 ‑ $1,128,000



          Budget at Input Hrs = (Budgeted VOH @ Act. Hrs.) +



          Budgeted FOH



          $1,128,000 = ($16 per hr. × Actual Hrs.) + $720,000



          $408,000 = $16 × Actual Hrs




25,500 = Actual Hours

23.
a.
2,300 × 12 = 27,600 standard hours 


b.
24,000 MHs × $40 × 0.70 fixed × 12  months 


= $8,064,000 annual budgeted FOH ($672,000 per month) 


c.
Actual                                      



 $1,000,000


Budget at output(27,600 × $40 ×0.3)+ $672,000
  
  (1,003,200)


Controllable OH variance


         

  $      3,200 F


d.
Budget per month for FOH

               
    
$672,000


Applied FOH (27,600 × $40 × 0.70)            

     
 (772,800)


Noncontrollable variance                                                 $100,800 F

24.
DM price variance ($7,250 U):


                         

Balances      % of Total      Allocation

Direct Material 
            $ 36,600
      5
             $  362.50


Work in Process
    43,920 
      6
                 435.00


Finished Goods               65,880
      9
                 652.50


Cost of Goods Sold
   585,600
    80
              5,800.00

Total


 $732,000
  100
            $7,250.00

Direct Material



362.50


Work in Process


435.00


Finished Goods


652.50



Cost of Goods Sold

        5,800.00





Material Price Variance

            7,250.00




To dispose of the materials price variance


All other variances ($8,850 F)


  Balances 
   % of Total      Allocation


Work in Process
   $ 43,920
       6.32 
     $  559.32 



Finished Goods
      65,880
       9.47 
         838.10



Cost of Goods Sold   585,600
     84.21 
      7,452.58


Total


   $695,400
   100.00 
    $8,850.00

Material Quantity Variance
 10,965.00


Labor Rate Variance
  1,100.00


VOH Spending Variance           
  3,600.00




Work in Process 



   
559.32




Finished Goods                 
    

838.10




Cost of Goods Sold                   

        7,452.58




Labor Efficiency Variance
    
        4,390.00 




VOH Efficiency Variance                

300.00




FOH Spending Variance                      

650.00




Volume Variance                      

        1,475.00




To dispose of the material, labor and overhead variances

25.
a.
Var. Conv. Rate = $170,000 ( 10,000 MH = $17 per MH


Fixed Conv. Rate = $76,000 ( 10,000 MH = $7.60 per MH


SQ per unit = 10,000 MH ( 5,000 units = 2 MH


SH for month’s production = 4,800 units × 2 MH = 9,600 MH


Actual F. Conv.              Budgeted F. Conv.              Applied F. Conv.


                                                          ($7.60 × 9,600)

         
                     $78,000                              $76,000                                $72,960 

                                                 $2,000 U                                $3,040 U


                                         Spending Variance              Volume Variance


                                                                           $5,040 U

                                                             Total F. Conv. Variance



Actual V. Conv.                Budgeted V. Conv.    
 Applied V. Conv.



                                                  ($17 × 9,000)                     ($17 × 9,600)   

                                 $150,000                             $153,000                             $163,200

                                                    $3,000 F                                $10,200 F

                                          Spending Variance               Efficiency Variance

                                                                            $13,200 F

                                                              Total V. Conv. Variance


b.
The overall cost performance was very favorable.  The total variance was: $3,000 + $10,200 - $2,000 - $3,040 = $8,160 F.  Although cost control of fixed conversion costs was relatively poor, cost control of variable conversion costs was excellent.  Furthermore the large, favorable efficiency variance for variable conversion indicates the firm was very efficient in use of the cost driver for variable conversion, machine hours.  Last, the firm failed to make the expected number of rotors as indicated by the unfavorable volume variance.  Even so, on balance the cost control management was commendable.    

26. 
a.
Direct material


Raspberries (7.5 qts.* × $0.80)
$6.00


Other ingredients (10 gal. × $0.45)
  4.50
$10.50


Direct labor


Sorting [(3 min. × 6 qts.) ÷ 60) × $9.00]  
$2.70


Blending [(12 min./60) × $9.00]
  1.80
    4.50


Packaging (40 qts.** × $0.38)
  15.20

Standard cost per 10‑gallon batch


$30.20



*6 qts. × (5/4) = 7.5 qts. required to obtain 6 acceptable qts.



**4 qts. per gallon × 10 gallons = 40 qts

b.
(1)
In general, the purchasing manager is held responsible for unfavorable material price variances.  Causes of these variances include the following:

· Failure to correctly forecast price increases.

· Purchasing nonstandard or uneconomical lots.

· Purchasing from suppliers other than those offering the most favorable terms.


(2)
In general, the production manager or foreman is held responsible for unfavorable labor efficiency variances.  Causes of these variances include the following:

· Poorly trained labor.

· Substandard or inefficient equipment.

· Inadequate supervision.

                                                                                                                            (CMA adapted)

27.
No solution provided.

28. No solution provided.

29.
a.
The actual‑to‑budget comparison is totally inappropriate since the levels of activity are different.  Ms. Martz should compare actual costs to standard costs at the same activity level as follows:

                  
 

     Actual                    Budget                            Variance

Direct material
   $ 80,500
  (3,500 × $22.00) = $ 77,000         $3,500 U


Direct labor             42,300
  (3,500 X $12.00) =    42,000              300 U


Variable OH

  
Ind. material
      14,000
   (3,500 X $ 4.20) =
    14,700               700 F

  
Ind. labor
        6,650
   (3,500 X $ 1.75) =
      6,125               525 U

  
Utilities

        3,850
   (3,500 X $ 1.00) =
      3,500               350 U


Fixed OH

  
Super. Salaries    41,000

           
    40,000            1,000 U

  
Depreciation
      15,000
     

 
    15,000                 0

  
Insurance
        8,800



      9,640               840 F


Totals

  $212,100



$207,965          $4,135 U


b.
Explain to Ms. Martz that she will lose credibility with headquarters if she insists on her comparison.  The accountants would immediately perceive this comparison as either ignorance or a lack of integrity on her part.  Martz’s alternative is to stress the positive aspects of such a small cost overrun and to try to perform better next year.

30. 
a.
There is nothing distinctly unethical about reporting information under a two‑variance rather than a three‑ or four‑variance approach unless the preparer intends by its use to hide or mask information.  Such a presentation provides less information than is available with the other methods (however, the four‑variance approach to variance analysis is not extremely feasible unless separate variable and fixed overhead rates are used).  It is possible to cover up one or more large unfavorable variances by an offsetting favorable variance.

      Variance analysis, regardless of the method of presentation, should be accompanied by sufficient detailed information to permit superiors to evaluate performance.  This additional information can be in the form of a narrative and/or detailed analyses of the variances by individual cost components.

b.
The boss cannot judge Austin's performance using only total variances because aggregated information offsets good and bad performance, thus neutralizing the informational content.  Reports on the individual cost components with explanations are essential.  (SMA 1C requires that information be communicated "fairly and objectively" and that disclosures must be made of "all relevant information that could reasonably be expected to influence an intended user's understanding of the reports ....")

31.
a.
If the overtime premium could be associated with specific jobs or work, it could be included in direct labor; otherwise it will be included in variable overhead.  In either case, the base pay amount for overtime hours will be included with direct labor.  In most instances, one would expect that the use of overtime pay, in lieu of hiring additional workers, would cause a shift of costs from direct labor to the variable overhead category.


b.
Many workers may find themselves working overtime in jobs that were accepted based on the premise of (for example) a 40-hour work-week.  When employees are forced to work beyond the basic work-week, time is taken away from other activities that employees obviously value:  leisure, time with family, education, hobbies, etc.  Employers should not routinely force employees to work overtime against their will.  On the other hand, working overtime hours on an occasional basis should be expected in many industries because of seasonality of demand or occurrence of unexpected events.

      The important consideration is whether the employer routinely asks employees to work overtime against their will and schedules regular production for overtime hours; or alternatively, if the employer only occasionally asks employees to work overtime due to unforeseen circumstances or seasonality considerations.  In the former case, the employer may be acting unethically; in the latter case, the employers' requests are likely ethical.


c.
Arguments can be made on both sides of the question.  Assuming employers ask their most productive employees to work overtime, one might expect that the overtime hours are at least as productive (in terms of efficiency and effectiveness) as regular time hours.  Alternatively, if employers ask such employees to work too many hours of overtime, productivity could wane as the employees tire and become ambivalent about productivity and job performance.


d.
Government's costs are driven up by the use of overtime due to the additional social programs that must be offered to the substantial number of individuals who are unemployed.  However, government revenues may be enhanced due to the tax revenues flowing from additional profit generated by firms using overtime.  On balance, government would probably prefer higher employment but many legislators would hesitate to regulate free enterprise in the use of overtime.


It is argued that high unemployment in the United States is partly due to the very high costs of fringe benefits, especially health care coverage.  Within a given class of labor, these costs tend to vary more with the number of employees than total labor costs.  Accordingly, from the firm's perspective, the use of substantial amounts of overtime is a reasonable way of controlling very high fringe benefit costs to remain competitive.  This approach also gives existing employees an opportunity to raise their standard of living by increasing disposable income.  However, as discussed in part (b), not all employees may wish to work additional overtime.  An unemployed individual must see the heavy use of overtime as an obstacle to employment, and as such would prefer that limits exist.

32. 
a.
A hospital administrator would have mixed feelings about such programs.  On the one hand, the existence of the program provides opportunities to improve bottom-line performance by carefully managing the length of patient stays.  Alternatively, the administrator would be forced to bear pressures that would be absent without such programs. Additional pressures would exist to dismiss early patients who, from only a medical perspective, should remain in the hospital longer.  Thus, there would always exist pressure to make hospital stays shorter, even when the best interest of the patient would not be served by early dismissal.

b.
In the long term, all of society will benefit if hospital stays are neither too short nor too long.  Any policy that rigidly determines that a particular type of surgery warrants a hospital stay of a fixed number of days will create substantial problems.  Differences (e.g., age, gender, size, overall state of health) exist across individuals that affect the time they require to recuperate from surgery.  In general, a patient would prefer that the hospital’s incentives be aligned with the patient’s incentives.  If the hospital has an incentive to dismiss patients early, this is likely to create greater conflict and potential problems for individuals who have endured major surgery rather than minor surgery. Patients who have had only minor surgery would be affected less because early dismissal would be less harmful to them.  


c.
Favorable length-of-stay variances could easily be related to low quality care.  If a hospital merely established a policy of early dismissal, the hospital would generate favorable variances.  Such a policy is clearly not indicative of high-quality service.

33.
Standard Mix = 50% Pecans and 50% Cashews


Actual Mix = 7,473 ÷ 14,090 or 53% Pecans and 47% Cashews

Standard Quantity = (18,000 cans × 12 oz.) ÷ 16 oz. = 13,500 lbs.


Actual price of Pecans = 7,473 × $2.90 = $21,671.70


Actual price of Cashews = 6,617 × $4.25 = $28,122.25


Standard price; actual mix & quantity of Pecans = $3 × 7,473 = $22,419


Standard price; actual mix & quantity of Cashews = $4 × 6,617 = $26,468

Standard price & mix; actual quantity of Pecans = $3.00 × .50 × 14,090 = $21,135

Standard price & mix; actual quantity of Cashews = $4.00 × .50 × 14,090 = $28,180


Standard for Pecans = $3.00 × .50 × 13,500 = $20,250


Standard for Cashews = $4.00 × .50 × 13,500 = $27,000

 
AM × AQ × AP     AM × AQ × SP     SM × AQ × SP     SM × SQ × SP


P
 $21,671.70              $22,419  
   $21,135
      $20,250


C     28,122.25 
              26,468 
     28,180 
        27,000
                  $49,793.95  
            $48,887  
   $49,315
      $47,250

                            

   

        906.95 U

   428 F

     2,065 U



           Material Price       Material Mix
Material Yield



        Variance             Variance               Variance


Material Quantity Variance = Mix Variance + Yield Variance

                                


   = $428 - $2,065

                                


   = $1,637 U

34.
Let E represent engineers, and D represent draftspeople


Total time = 375 + 625 = 1,000; E = 37.5% and D = 62.5%


Actual Mix = 50% E and 50% D


Standard Quantity (Hours Allowed) = 1,000 hrs.


Actual cost of E = $85 x 500 = $42,500


Actual cost of D = $42 x 500 = $21,000


Standard rate; actual mix & quantity of E = $80 × 500 = $40,000


Standard rate; actual mix & quantity of D = $40 × 500 = $20,000


Standard rate & mix; actual quantity of E = $80 × .375 × 1,000 = $30,000


Standard rate & mix; actual quantity of D = $40 × .625 × 1,000 = $25,000


Standard for E = $80 x .375 x 1,000 = $30,000


Standard for D = $40 x .625 x 1,000 = $25,000

    
AM × AQ × AP    AM × AQ × SP     SM × AQ × SP     SM × SQ × SP  


E       $42,500  
$40,000               $30,000  
$30,000

            D  
  21,000
  20,000                 25,000  
        25,000

$63,500               
$60,000 
$55,000     
$55,000


                                $3,500 U                 $5,000 U                    0




     Labor Rate 

Labor Mix
  Labor Yield



       Variance

 Variance             Variance
35. 
a.
Total actual hours = 500 + 1,800 + 1,100 = 3,400


Standard hours allowed = 500 + 2,000 + 1,000 = 3,500 


Standard rate; actual mix & hours:  


Secretarial ($25 × 500) =
$ 12,500      


Paralegal ($40 × 1,800) =
 72,000


Attorney ($85 × 1,100)  =
    93,500
 

$178,000

Standard rate & mix; actual hours:


Secretarial ($25 x 0.14 x 3,400) = 
$ 11,900


Paralegal ($40 x 0.57 x 3,400) =

   77,520


Attorney ($85 x 0.29 x 3,400) =

   83,810







          $173,230

Standard Secretarial ($25 x 500) =   $  12,500


Standard Paralegal ($40 x 2,000) =    
 80,000


Standard Attorney ($85 x 1,000) =
    85,000







       $177,500
      AM × AH × SR           SM × AH × SR                 SM × SH × SR

                   $178,000                    $173,230                          $177,500


               $4,770 U                       $4,270 F



    Labor Mix        Labor Yield



      Variance         Variance




   (1)              (2)


b.
Management did not use an efficient mix of labor.  The total variance for labor efficiency is ($4,770) + $4,270 = $500 U.  Although total actual hours were less than the standard allows, too many hours were worked by the attorneys and too few hours were worked by secretaries and paralegals.  The actual labor content of secretaries and paralegals (combined) was 67.6%; at standard, the secretarial and paralegal labor content should be 71.4%. This difference is the principal reason the overall labor efficiency variance was unfavorable.

                                                      (CMA adapted)

Problems

36. 
Material

Fiberglass:  


Price Variance
= (AP × AQp) ‑ (SP × AQp)




           = ($0.83 × 820,000) ‑ ($0.80 × 820,000)




           = $0.03 × 820,000 




           = $24,600 U


Quantity Variance = (SP × AQu) ‑ (SP × SQ)




               = ($0.80 × 790,000) ‑ ($0.80 × 750,000)




               = $0.80 × 40,000 




               = $32,000 U


Paint:  



Price Variance
= (AP × AQp) ‑ (SP × AQp)




           = ($55.50 × 500) ‑ ($60 × 500)




           = $4.50 × 500 




           = $2,250 F


Quantity Variance = (SP × AQu) ‑ (SP × SQ)




               = ($60 × 462) ‑ ($60 × 450)




               = $60 × 12 




               = $720 U


Trim:  


Price Variance
= (AP × AQp) ‑ (SP × AQp)




           = ($405 × 320) ‑ ($400 × 320)




           = $5 × 320 




           = $1,600 U


Quantity Variance = (SP × AQu) ‑ (SP × SQ)




               = ($400 × 304) ‑ ($400 × 300)




               = $400 × 4 




               = $1,600 U


SH for labor = 300 boats × 40 hours = 12,000 DLH


Labor

     AP × AQ                     SP × AQ                   SP × SQ


$23.50 × 12,100          $25.00 × 12,100       $25.00 × 12,000


     $284,350                     $302,500                  $300,000


                                $18,150 F                    $2,500 U



     Labor Rate                Labor Efficiency



       Variance

       Variance

                     $15,650 F




    Total Labor Variance

37. 
a.
Material price variance = (AP × AQp) ‑ (SP × AQp)






  = ($4.15 × 29,000) ‑ ($4.00 × 29,000)






  = $0.15 × 29,000






  = $4,350 U


Material quantity variance  = (SP × AQu) ‑ (SP × SQ)

                                                      (SQ = 1/2 × 50,000 = 25,000) 


= ($4 × 25,300) ‑ ($4 × 25,000)






        = $4  × 300


= $1,200 U


   AP × AQ                  SP × AQ                  SP × SQ

             $15.60 × 10,300       $16.00 × 10,300       $16.00 × 10,000*

     $160,680                 $164,800                   $160,000 


                                 $4,120 F                     $4,800 U

                         Labor Rate            Labor Efficiency



      Variance                    Variance

                                             $680




  Total Labor Variance


*Standard hours allowed = 1/5 × 50,000 = 10,000


b.
Raw Material Inventory


    116,000


Material Price Variance


        4,350


Accounts Payable (Cash)



   120,350


       To record raw material purchased in October at standard cost    

Work in Process Inventory

    100,000


Material Quantity Variance

        1,200

  


Raw Material Inventory



   101,200


To record issuance of raw material at standard cost during October



   WIP is charged with the standard cost of October output


Work in Process Inventory

    160,000


Labor Efficiency Variance

        4,800



Labor Rate Variance
    4,120


Cash (Salaries/Wages Payable)

   160,680

         
 To record October direct labor payroll to WIP and to the

                                        variance accounts for October.

38. 
a.
SQ for material: 30,000 × 0.85 = 25,500 sq. ft.


b.  
AQ for material used:

 
SQ × standard price = 25,500 × $0.80 =     $20,400


Material quantity variance                               1,500 U


Actual quantity used × standard price  =   $21,900

$21,900 ÷ $0.80 = 27,375 sq. ft. = AQ


c.
Actual quantity purchased: 27,375 + 1,500= 28,875 sq. ft.


d.
Actual price of material:


(Actual quantity purchased)(Actual ‑ standard price) =


Material price variance



(28,875)(AP ‑ $.80) = $570 



28,875(AP) ‑ $23,100 = $570 



28,875(AP) = $23,670



AP = $23,670 ÷ 28,875 = $0.82 per foot (rounded)


e.
SH = 30,000 ( 400 = 75 hours


f.
Labor efficiency variance = $25 × (77 - 75)



                                       = $50 U


g.
Labor rate variance: 


Total labor variance = Labor rate variance + Labor efficiency variance



$104 F = Labor rate variance + $50 U LEV



$154 F = Labor rate variance 


h.
Standard labor rate                  
$25.00


Labor rate variance ($154 ( 77)      
   (2.00)


Actual labor rate                    
$23.00
39. 
a.
4,000 ÷ 5 = 800 units produced in September


b.
Material price variance = (AP × AQp) ‑ (SP × AQp)






  = ($2.05 × 4,300) ‑ ($2.10 × 4,300)






  = $215 F


Material quantity variance = (SP × AQu) ‑ (SP × SQ)






       = ($2.10 × 4,300) ‑ ($2.10 × 4,000)






       = $630 U

    
AP × AQ                           SP × AQ                           SP × SQ

           $12.40 × 1,550                  $12.50 × 1,550                 $12.50 × 1,500  

                $19,220                             $19,375                            $18,750

                               $155 F                             $625 U 

                                 Labor Rate                  Labor Efficiency



         Variance                        Variance

                       $470 U



                  Total Labor Variance

     c.
1,500 ÷ 800 = 1.875 standard hours per unit


d.
Raw Material Inventory


     9,030


Material Price Variance




      215


Accounts Payable (Cash)



   8,815



  To record purchases for September


Work in Process Inventory

               8,400


Material Quantity Variance                                630


Raw Material Inventory



              9,030


      To record issuances of direct material for September


Work in Process Inventory
   
            18,750  


Labor Efficiency Variance

                 625  


Labor Rate Variance




     155


Cash (Salaries/Wages Payable)


19,220



 To record direct labor payroll and the variance accounts for September 
40.
a.
Material price variance = (AP × AQ) ‑ (SP × AQ)





             = ($7 × 50,000) ‑ ($6 × 50,000)





             = $50,000 U


Material quantity variance  = (SP × AQ) ‑ (SP × SQ)





                   = ($6 × 50,000) ‑ ($6 × 51,600*)




                   = $9,600 F





                   *17,200 × 3 = 51,600


Labor rate variance = (AP × AQ) ‑ (SP × AQ)





       = ($13.50 × 17,800) ‑ ($10 × 17,800)





       = $62,300 U


Labor efficiency variance = (SP × AQ) ‑ (SP × SQ)





                 = ($10 × 17,800) ‑ ($10 × 25,800*)





                 = $80,000 F





                 *17,200 × 1.5 = 25,800


b.
Material price standard: 4% price increases for six years




2000: $6.00 × 1.04 = $6.24




2001:  $6.24 × 1.04 = $6.49




2002:  $6.49 × 1.04 = $6.75







2003:  $6.75 × 1.04 = $7.02




2004:  $7.02 × 1.04 = $7.30




2005:  $7.30 × 1.04 = $7.59

 
Purchased at a 6% volume discount, $7.59 × 0.94 = $7.13 per yard


Material quantity standard: 

               
3 yards - 1/8 yard = 2 7/8 yards


Labor rate standard:  5% COLA for six years




2000:  $10.00 × 1.05 = $10.50




2001:  $10.50 × 1.05 = $11.03




2002:  $11.03 × 1.05 = $11.58




2003:  $11.58 × 1.05 = $12.16




2004:  $12.16 × 1.05 = $12.77




2005:  $12.77 × 1.05 = $13.41


Labor time standard:  time reduced by 1/3; 1/3 of 1.5 hrs is .5 hrs; new standard is 1 hour per muumuu


c.
Material price variance = (AP × AQ) ‑ (SP × AQ)





            = ($7.00 × 50,000) ‑ ($7.13 × 50,000)





            = $6,500 F


Material quantity variance = (SP × AQ) ‑ (SP × SQ)





                  = ($7.13 × 50,000) ‑ ($7.13 × 49,450*)





                  = $3,921.50 U





                  *17,200 × 2 7/8 = 49,450


Labor rate variance = (AP × AQ) ‑ (SP × AQ)





       = ($13.50 × 17,800) ‑ ($13.41 × 17,800)

          

                             = $1,602 U


Labor efficiency variance = (SP × AQ) ‑ (SP × SQ)





                 = ($13.41 × 17,800) ‑ ($13.41 × 17,200*)





                 = $8,046 U





                 *17,200 × 1 = 17,200

41. 
a.
Actual cost  [($16,000 + $44,000) ÷ 1,900]
 
$31.58


Expected cost ($8 + $16)             
 
 
 (24.00)


Cost difference       




 $ 7.58

b.
Variable Overhead:

   
Actual                                 Budget                              Applied

                                                                  $8 × 2,000                          $8 × 1,900

                        $16,000                               $16,000                               $15,200





         $0                                       $800 U

                               VOH Spending Variance     VOH Efficiency Variance


Fixed Overhead:

     
Actual                                Budget                              Applied 

                                                                $16 × 3,000                        $16 × 1,900

                        $44,000                               $48,000                              $30,400 


                                             $4,000 F                             $17,600 U



         FOH Spending Variance      Volume Variance

42. 
a.
Total standard hours:



Tables (100 × 10)
1,000




Swings (400 × 3)
1,200


Benches (60 × 12)
   720






2,920

  Actual VOH                        Budgeted VOH                     Applied VOH


                                                VOH Rate × AH                   VOH Rate × SH


        $11,800                       $4 × 3,020 = $12,080            $4 × 2,920 = $11,680


                                     $280 F                                         $400 U

                           VOH Spending Variance      VOH Efficiency Variance

                       

                                                            $120 U




                 Total VOH Variance


Actual FOH           
Budgeted FOH            
 Applied FOH

                                                                 $2 × 3,000                        FOH Rate × SH


         $6,200                                    $6,000                        $2 × 2,920 = $5,840


                                          $200 U                                     $160 U

                               FOH Spending Variance        FOH Volume Variance      

                                                                    $360 U

                                                           Total FOH Variance


b.
Variable Overhead            


11,800


Fixed Overhead



  6,200


Various accounts




 18,000


Work in Process Inventory

           17,520


Variable Overhead




 11,680


Fixed Overhead





   5,840


VOH Efficiency Variance
400


FOH Volume Variance                                     
160


FOH Spending Variance                                  
200


VOH Spending Variance



      280


Fixed Overhead                             


      360


Variable Overhead                          


      120


Cost of Goods Sold



     480


VOH Spending Variance                                  280


VOH Efficiency Variance                                                400


FOH Volume Variance                                                    160


FOH Spending Variance                                                 200


c.
Managers generated net unfavorable controllable variances in the amount of $320 (400 + $200 - $280).  In addition, because the production level was below expectations, an unfavorable volume variance was generated in the amount of $160.  Together these variances suggest that management was ineffective in controlling costs during this period.  However, upper managers should pursue explanations of the causes of the variances in evaluating production managers.

43. 
(The items marked with an * were given.)  

 
Actual Labor Cost     Budgeted Labor Cost       Applied Labor Cost                                                                 AR × AH                        SR × AH                            SR × SH 

                                                            $12 × 9,000                        $12 × 8,000*
                        $112,500                       $108,000                             $96,000


                                       $4,500 U                           $12,000 U*
                                Labor Rate Variance    Labor Efficiency Variance

Budgeted FOH = 10,000 DLH expected capacity × $8 FOH rate = $80,000


(The hours below are in thousands.)

 

Actual           
    Budget at actual        Budget at standard            Applied 

                     Overhead                     labor hours                 labor hours                  Overhead


VOH  $154,000               ($16×9k)= $144,000      ($16×8k)= $128,000     ($16×8k) =$128,000


FOH      79,000                                    80,000 
                       80,000     ($8×8k)  =    64,000 

    
          $233,000                                $224,000 

       $208,000                     $192,000 


                                            9,000 U                             $16,000 U                       $16,000 U



        Spending Variance            Efficiency Variance        Volume Variance


a.
Total applied overhead = $192,000


b.
Volume variance = $16,000 U


c.
VOH spending variance = $154,000 ‑ $144,000 = $10,000 U


d.
VOH efficiency variance = $16,000 U 


e.
Total actual overhead = $233,000


f.
Number of units manufactured = 8,000 ÷ 4 = 2,000

44. 
a.
Budgeted FOH = $12 × 30,000 = $360,000


Combined OH rate = $9.00 + $12.00 = $21.00 


Standard hours allowed = 31,000 × 1 = 31,000

       
Actual                            Budget at Output                          Applied


VOH
 $265,400                   $9 × 31,000 = $279,000        


FOH
 354,500                                            360,000  


               $619,900                                          $639,000             31,000 × $21 = $651,000


                                               $19,100 F                                    $12,000 F

                                           Budget Variance                     Volume Variance


b.
The volume variance is the same under the three‑variance


approach as under the two‑variance approach, $12,000 F.


     Actual                     Budget at Input                      Budget at Output


VOH     $266,400           $9 × 33,300 = $299,700             $9 × 31,000 = $279,000


FOH       353,500                                   360,000                                      360,000

                   $619,900                                 $659,700                                    $639,000

                                                     $39,800 F                                    $20,700 U

                                       Total OH Spending Variance     VOH Efficiency Variance

45. 
a.
Material price variance:


Aluminum: AQp × (AP ‑ SP) = 4,000 × ($2 ‑ $2)    =  
$  0


Copper: AQp × (AP ‑ SP) = 3,000 × ($4.20‑$4.00) = 
 600 U


Total   






          $600 U


b.
Material usage variance


Standard quantity of aluminum = 850 × 4 = 3,400


Standard quantity of copper   = 850 × 3 = 2,550 


Aluminum: SP × (AQu ‑ SQ) = $2 × (3,500 ‑ 3,400) = $200 U


Copper: SP × (AQu ‑ SQ)   = $4 × (2,600 ‑ 2,550) =      200 U 


Total                                        
$400 U


c.
Labor rate variance:


Total actual labor cost  = ($8 × 5,200) + ($8.50 × 900)



                                   = $41,600 + $7,650 =  $49,250


Standard labor cost 
   = $8 × 6,100  =              48,800

   $   450 U


d.
Labor efficiency variance:



Standard hours allowed    = 850 × 7 = 5,950



Labor efficiency variance = (SR × AH) ‑ (SR × SH)








 = ($8 × 6,100) ‑ ($8 × 5,950)








 = $48,800 ‑ $47,600








 = $1,200 U


e.
VOH spending var. = Actual VOH ‑ (Budgeted VOH at actual hrs.)




                 = $11,650 ‑ ($3 × 4,175)





      = $11,650 ‑ $12,525




                 = $875 F


f.
VOH efficiency var.
= (Budget @ actual) ‑ (Budget @ std.)






= $12,525 ‑ ($3 × 4,250)






= $12,525 ‑ $12,750






= $225 F


g.
Budgeted FOH = 6,000 MHs × $2 = $12,000


FOH spending variance = Actual FOH ‑ Budgeted FOH    






   = $9,425 ‑ $12,000






   = $2,575 F


h.
FOH volume variance
= Budgeted FOH ‑ Applied FOH






= $12,000 ‑ ($2 × 4,250)






= $12,000 ‑ $8,500






= $3,500 U


i.
Budget variance = Actual OH ‑ (Budgeted OH at standard hrs.)





  = ($9,425 + $11,650) ‑ [($3 × 4,250) + $12,000]





  = $21,075 ‑ ($12,750 + $12,000)





  = $21,075 ‑ $24,750





  = $3,675 F


or Budget var. = VOH spending + VOH efficiency + FOH spending




         = $875 F + $225 F + $2,575 F




         = $3,675 F

46. 
a.   
Actual                                SP × AQ                             SP × SQ

                                                                      $18 × 450                      $18 × (6,000÷12)


                $8,300                                 $8,100                                 $9,000

                                                $200 U                               $900 F

                                    Material Price Variance    Material Quantity Variance

                                                                        $700 F

                                                           Total Material Variance


b.
 Actual                               SR × AH                              SH × SR

                                                                      $8 × 1,475                         $8 × (6,000÷4)

                          $12,242.50                            $11,800                                $12,000

                                              $442.50 U                               $200 F

                                      Labor Rate Variance       Labor Efficiency Variance

                                                                      $242.50 U


                                                           Total Labor Variance


c.
Actual VOH           
SR × AQ                   
SR × SQ

                                                                    $2.40 × 1,475                     $2.40 × 1,500

                                $3,480                             $3,540                                   $3,600

                                                 $60 F                                  $60 F

                                      VOH Spending Variance  VOH Efficiency Variance

                                                                        $120 F

                                                            Total VOH Variance


Actual FOH             
Budget                    
SR X SH

                                                                  $1.25 × 6,000

                                $7,720                             $7,500                                   $7,500

                                                   $220 U                                   $0

                                      FOH Spending Variance         Volume Variance

                                                                        $220 U

                                                             Total FOH Variance                                                               


d.
Actual         Budget @ Input        Budget @ Output               Applied

VOH $ 3,480 
     $ 3,540   
               $ 3,600       

$ 3,600


FOH    7,720
        7,500 

      7,500        

   7,500
                          $11,200 
     $11,040  

   $11,100 
            $11,100 

                                         $160 U                    $60 F                            $0

                                OH Spending Var.   OH Efficiency Var.     Volume Variance


e.
Actual                  
Budget                
Applied


VOH $ 3,480      
  
       $ 3,600         

   $ 3,600


FOH    7,720  

          7,500       

      7,500


 $11,200  

      $11,100  


   $11,100

                                            $100 U                                     $0

                                     Budget Variance                 Volume Variance


f.
      Actual                    

Applied



VOH  $ 3,480  
      

$ 3,600



FOH     7,720  
       

   7,500

$11,200  

          $11,100

                                                   $100 U

                                          Underapplied OH


OH spending variance
$160 U



OH efficiency variance
    60 F


Budget variance

$100 U


Volume variance

      0 U


Total OH variance              
$100 U


g.
Cost drivers:  number of jobs worked per month; distance from job site to business office; number of rooms painted; number of colors painted; number of brush cleanings; number of hours worked; number of hours of operation for paint sprayers.

47. 
a.
Material price variance               $23,400 U


Material quantity variance            24,900 F


Labor rate variance                         5,250 F


Labor efficiency variance             36,900 U



VOH spending variance                  3,000 U



VOH efficiency variance                  1,800 F



FOH spending variance                   6,600 F



FOH volume variance                    16,800 U



 Total                                             $41,550 U    



Material Quantity Variance            
24,900



Labor Rate Variance

  5,250



VOH Efficiency Variance                 
  1,800



FOH Spending Variance                    6,600



Cost of Goods Sold                         41,550




Material Price Variance                  

23,400




Labor Efficiency Variance                

36,900




VOH Spending Variance                   

  3,000




FOH Volume Variance                      

16,800


b.
Original balance                 

$2,724,267



Add net unfavorable variances   
       41,550


Adjusted balance                 

$2,765,817

c.
Material Price Variance allocation      
      Total     
   Percent


Raw Material Inventory                

$  338,793  
       7.30



Work in Process Inventory                
    914,277    
     19.70



Finished Goods Inventory                 
    663,663    
     14.30



Cost of Goods Sold                    

 2,724,267   
     58.70


 Total                                  

          $4,641,000       100.00


Allocation of material price variance:



Raw Material ($23,400 × 0.073)             

$  1,708.20



Work in Process ($23,400 × 0.197)            

    4,609.80



Finished Goods ($23,400 × 0.143)             
    3,346.20



Cost of Goods Sold ($23,400 × 0.587)      

  13,735.80


  Total                                    



$23,400.00


Raw Material Inventory       

  1,708.20



Work in Process Inventory    
  4,609.80



Finished Goods Inventory      
  3,346.20



Cost of Goods Sold           

13,735.80





Material Price Variance              

23,400.00



Allocation of all other variances 
($41,550 - $23,400)



Work in Process                      
$  914,277          21.25



Finished Goods                           
    663,663          15.43



Cost of Goods Sold                          2,724,267          63.32


  Total                              
         $4,302,207         100.00


Allocation:



Work in process ($18,150 × 0.2125)        
$ 3,856.87



Finished goods ($18,150 × 0.1543)           
   2,800.55



Cost of goods sold ($18,150 × 0.6332)      11,492.58


  Total                                  

          $18,150.00


Work in Process Inventory       
 3,856.87



Finished Goods Inventory        
 2,800.55



Cost of Goods Sold              
          11,492.58



Material Quantity Variance      
24,900.00



Labor Rate Variance              
  5,250.00



VOH Efficiency Variance         
  1,800.00



FOH Spending Variance           
  6,600.00




Labor Efficiency Variance              

36,900.00




VOH Spending Variance                 

  3,000.00




FOH Volume Variance                    

16,800.00


d.
RM ($338,793 + $1,708.20)                  

$  340,501.20



WIP ($914,277 + $4,609.80 + $3,856.87 )       
    922,743.67



FG ($663,663 + $3,346.20 + $2,800.55)          
    669,809.75



CGS ($2,724,267 + $13,735.80 + $11,492.58)  
 2,749,495.38

48. 
a. 

Actual variable          Actual machine hrs       
Standard machine hrs 



 conversion costs        × Standard var. rate       
 × Standard var. rate



        $1,128,800        76,000 × $15 = $1,140,000          72,000 × $15 = $1,080,000

                                               $11,200 F                                  $60,000 U

                                        Variable Conversion            Variable Conversion                                      

                                         Spending Variance              Efficiency Variance

  
Actual fixed       
  Budgeted fixed        
Standard machine hours


conversion costs        conversion costs       
× Standard fixed rate

    

      $374,500                          $360,000                               72,000 × $5 = $360,000

                                                $14,500 U                                   0

                                        Fixed Conversion                  Volume Variance  




 Spending Variance                 


b.  
Actual         Budget at actual        Budget at standard      Applied conversion costs                                                      machine hours             machine hours     

                                                   (76,000 × $15) +           (72,000 × $15) +                    72,000 × $20                                                                   $360,000 =                       $360,000 =     

                          $1,503,300         $1,500,000                       $1,440,000                          $1,440,000 

                                      $3,300 U                    $60,000 U                                 0

                               Spending Variance   Efficiency Variance          Volume Variance

                                                                                 $63,300 U

                                                          Total Conversion Cost Variance

49. 
a.
1.
Revising the standards immediately would facilitate their use in a master budget.  Use of revised standards would minimize production coordination problems and facilitate cash planning.  Revised standards would facilitate more meaningful cost‑volume‑profit analysis and result in simpler, more meaningful variance analysis.  Standards are often used in decision analysis such as make‑or‑buy, product pricing, or product discontinuance.  The use of obsolete standards would impair such analyses.

2.
Standard costs are carried through the accounting system in a standard cost system.  Retaining the current standards and expanding the analysis of variances would eliminate the need to make changes in the accounting system.


Changing standards could have an adverse psychological impact on the persons using them.  Retaining the current standards would preserve the well-known benchmarks and allow for consistency in reporting variances throughout the year.  Variances are often computed and ignored.  Retaining the current standards and expanding the analysis of variances would force a diagnosis of the costs and would increase the likelihood that significant variances would be investigated.


b.
1.
Changes in prime costs per unit due to the use of new direct material:

· Changes due to direct material price




(New material price ‑ Old material price)  × New material quantity 






($7.77 ‑ $7.00) × 1 lb. = $0.77 U

· Changes due to the effect of direct material quality on direct material usage




(Old material quantity ‑ New material quantity) × Old material price






(1.25 lbs. ‑ 1.00) × $7.00 = 1.75 F

· Changes due to the effect of direct material quality on direct labor usage




(Old labor time ‑ New labor time)  × Old labor rate 






[(24 ÷ 60) – (22 ÷ 60)] × $12.60 =
 0.42 F

Total changes in prime costs per unit due to the use of new direct material = $1.40 F


 
2.
Changes in prime costs per unit due to the new labor contract



 
(New labor rate ‑ Old labor rate) × New labor time




($14.40 ‑ $12.60) × (22 ÷ 60) = 0.66 U



 Reduction of prime costs per unit 




$13.79 ‑ $13.05 = $0.74 F

                                                                                                                       (CMA adapted)

50. 
a.
(1)
Material quantity purchased


 5,200 sq ft.




Unfavorable unit price ($2.00 ‑ $2.10)
              0.10



Unfavorable purchase price variance             $  520



(2)
Material quantity used



 5,300 sq ft.




Material quantity required at standard




for 5,000 units (5,000 × 1 sq ft.)
     

 5,000 sq ft.




Unfavorable quantity
  


    300 sq ft.




Standard price per sq ft.


  
$      2



Unfavorable materials quantity variance 
$  600



(3)
Direct labor used




 8,200 hrs.




Unfavorable hourly rate ($4.00 ‑ $4.10)
$ 0.10



Unfavorable labor rate variance

           $  820


(4)
Direct labor used




 8,200 hrs.




Direct labor required at standard for




 5,000 units (5,000 × 1.6 hrs.)


 8,000 hrs.




Unfavorable direct labor usage

  
    200 hrs.




Standard wage rate per hour


  $    4



Unfavorable labor efficiency variance

$  800



(5)
The overhead included in the standard unit cost is related to direct labor hours.  The overhead budget is based on output.

                                      



Overhead budget 

                                       



for one month       

Variance

                           

Overhead   

period and 5,000     
 (under)

                           

 charged  

    unit output   
        over budget
Indirect labor

 $ 9,840

   $10,000
  

  $ (160)

Supplies ‑ oil

    3,300

       2,500
     

      800

Allocated var. serv.dept.     3,200
  
       2,500
  

      700
  Total VOH

           $16,340
              $15,000  
 

 $1,340

Supervision


 $ 2,475

    $ 2,250
  

   $  225

Depreciation

    3,750

       3,750
       


0

Other



    1,250
 
       1,250 
 

           0
Total FOH 


 $ 7,475

    $ 7,250
 

   $  225
Total OH


$23,815

   $22,250
OH budget variance







  $1,565

b.
Clearly indicating where the responsibilities for price and quantity variances lie and charging the variances to the departments with initial responsibility reduces the conflict but does not eliminate it.



The specific cause(s) of the variance needs to be determined before there can be certainty that the proper department was charged.  For example, if materials were purchased at higher than standard prices because the manufacturing department required a rush order, then the price variance is the responsibility of the manufacturing department.  If the materials provided by the purchasing department were of slightly lower quality than specifications required, due to careless purchasing, the excess quantity used by manufacturing is the responsibility of the purchasing department.



Even if the variances are properly charged to the two departments, it can be argued that the purchasing department's variance is influenced by the excess quantity required by manufacturing.  In this problem the extra 300 sq ft. will increase the purchasing department's variance (accumulated over several periods) by $30 (300 sq ft. × $0.10).  The $30 is the joint responsibility of the two departments.



c.
The Manufacturing Department manager cannot control the price of the overhead items.  Therefore, the prices should not influence the data in her report.  Further, the allocation method for service department costs is not sufficiently explained to identify what part, if any, of this variation can be identified with the department.  The fixed overhead items listed in this problem normally are outside the control of a department manager.  Supplies and indirect labor are left.


Control can be exercised at the departmental level over the amount of things used; therefore, emphasis should be placed on the quantities within the variances with little or no emphasis on the dollar values.  The major use of the dollar values would be to establish the quantity level of each variance that would be economically worth management attention.


To: Department Manager ‑ Manufacturing


From: Performance Analysis


Subject: Controllable Overhead Performance ‑ November


Controllable Overhead Items

                                          

    % Compared 


                                        



Quantity  
      to Standard

1.
Indirect labor*



  Favorable indirect labor use




(dollar value $400)


 100 hrs. 
 
    4%


2.
Oil*



  Unfavorable oil use (dollar




value $500)


 
1,000 gal. 

   20%


Commentary:


The dollar value of the oil variation and its large percentage require that the cause be identified and control procedures be applied.


The indirect labor variation, although favorable, should be investigated to be sure that it does not represent unaccomplished activities that affect other aspects of the operations.


*Calculations for Memorandum


   Indirect labor



Hours used







          2,400



Standard hours for 5,000
units output  (5,000 × 0.5 hrs.)
          2,500


  Favorable indirect labor usage


  

  100 hrs.



  Dollar value at standard prices
 

 

$400


    Supplies ‑ oil



 Oil used





          

6,000 gal.



 Standard quantity for 5,000 units output   


5,000 gal.



   Unfavorable oil usage


          


1,000 gal.



   Dollar value at standard prices
           

 $500


d.
The immediate reaction might be to dismiss the department manager.  However, careful thought would require analysis of the situation to determine (1) if, on an overall basis, the department is being operated economically (if so, then dismissal may be undesirable); and (2) if the cause of such behavior is due to management’s reaction to unfavorable variances without regard to size or to undue emphasis by management on individual variances to the exclusion of measurement of overall performance.



If it is assumed that the manager is performing satisfactorily on an overall basis and should not be dismissed, then two possible solutions can be considered:  (1) revise reporting methods so as to emphasize overall performance; or (2) revise reporting on labor to combine direct and indirect labor into a single item for performance evaluation.


[Note on this question:  The calculations for overhead were based on output measures.  The problem does not specifically indicate the basis for overhead budget development.  It seems reasonable that variances based on input values (e.g., labor hours) would be acceptable answers.]

                                                       (CMA adapted)

51. 
a.
         

     Standard mix      
 Actual mix


Onions         

  1/3              

        2/7        



Olives          

  1/3   

    
        3/7        



Mushrooms        
  1/3   

     
        2/7


   
Standard quantity = (12,000 units × 9 ozs.) ÷ 16 oz. per lb. = 6,750 lbs.


Std. cost; actual quantity & mix

 
   
Onions            2,000 × $1.60 = $ 3,200



Olives              3,000 × $5.60 =  16,800



Mushrooms     2,000 × $8.00 =  16,000


                              

        $36,000
        
Std. cost & mix; actual quantity

    

Onions     

1/3 × 7,000 × $1.60 = $ 3,733



Olives    

1/3 × 7,000 × $5.60 =  13,067



Mushrooms 

1/3 × 7,000 × $8.00 =  18,667


                               



  $35,467


    Standard cost, quantity, mix 

  

Onions      

1/3 × 6,750 × $1.60 = $ 3,600



Olives      

1/3 × 6,750 × $5.60 =  12,600



Mushrooms  
1/3 × 6,750 × $8.00 =  18,000


                                



  $34,200

AM × AQ × SP                                SM × AQ × SP                             SM × SQ × SP


        $36,000                                            $35,467                                        $34,200

                                             $533 U                                           $1,267 U

                               Materials Mix Variance                   Materials Yield Variance


Material Quantity Variance = $533 + $1,267 = $1,800 U


b.

   
 Standard mix             Actual mix


Labor 1
       5/11 

         13/23        



Labor 2
       6/11

         10/23          

 
Standard hours allowed = (12,000 × 11 minutes) ÷ 60 minutes per hour

                                                          = 2,200 hours


Std. rate; actual mix & hours:

  

#1 = 1,300 × $12 = $15,600



#2 = 1,000 × $8  =      8,000
 

                               $23,600

Std. rate & mix; actual hours



#1 = 5/11 × 2,300 × $12 = $12,545



#2 = 6/11 × 2,300 × $8  =    10,036


                          

$22,581

Standard rate, mix, hours

  

#1 = 5/11 × 2,200 × $12 =
$12,000



#2 = 6/11 × 2,200 × $8  =
    9,600
 

                


$21,600

AM × AH × SR                        SM × AH × SR                        SM × SH × SR


                     $23,600                                   $22,581                                   $21,600

                                                     $1,019 U                                       $981 U

                                             Labor Mix Variance                Labor Yield Variance



Labor Efficiency Variance = $1,019 U + $981 U = $2,000 U


c.
Work in Process



34,200.00


Material Mix Variance

  

     533.33


Material Yield Variance

 
  1,266.67




Raw Material ‑ Onions



 
  3,200




Raw Material ‑ Olives



   
16,800




Raw Material – Mushrooms

    

16,000


Work in Process


  
    21,600


Labor Mix Variance


   
      1,020


Labor Yield Variance         
     

         980




Wages Payable




     
23,600

52. 
a.
AM × AQ × SP                     SM × AQ × SP                        SM × SQ × SP
                      18,000 × $.22 = $3,960          17,500 × $.20 = $3,500          15,000 × $.20 = 3,000

                      14,000 × $.11 =   1,540          17,500 × $.10 =   1,750          15,000 × $.10 = 1,500

                      10,000 × $.04 =      400            7,000 × $.05 =      350            6,000 × $.05 =    300
                                                $5,900                                    $5,600                                 $4,800 

                                                    $300 U                                          $800 U

                                     Materials Mix Variance              Materials Yield Variance


Supporting calculations:  Standard mix, actual quantity:



Wheat:  42,000 × (25 ( 60) = 17,500



Barley:  42,000 × (25 ( 60) = 17,500



Corn:  42,000 × (10 ( 60) = 7,000



Material quantity variance = $300 U + $800 U = $1,100 U


b.
AM × AH × SR             
SM × AH × SR       
SM × SH × SR


400 × $12.25 = $4,900
     660 × .8 × $12 = $6,336 
  600 × .8 × $12 =5,760



260 × $8.00   =   2,080 
     660 × .2 × $  8 =   1,056          600 × .2 × $  8 =   960
                                                  $6,980                                  $7,392                                  $6,720

                                                     $412 F                                   $672 U

                                         Labor Mix Variance              Labor Yield Variance    



Labor Efficiency Variance = $412 F + $672 U = $260 U
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