Problem 10-11 variance analysis in a Hospital

1. Materials price variance for the plates purchased last month, and materials quantity variance for the plate used last month.

standard quantity of plates allowed for tests performed during the month:

smears                                                                     
2,700

blood tests 





   900
     total





3,600

plates per test




x     3
standard quantity allowed


            10,800

variance analysis :

Actual Quantity of inputs,

at actual price

AQ X AP
actual quantity at 

standard price

AQ  X  SP
standard quantity for output

at standard price

SQ X SP

$ 38,400
16,000plates  x $2.5

= $40,000
10,800plates x $2.5

= $27,000


Used 14,000plates x $2.5

= $35,000


Materials price variance = 40000 - 38400 = $1,600 (F)

Materials quantity variance = 35,000 - 27,000 = $8,000 (U)

2. A. labor rate variance and a labor efficiency variance

The standard hours allowed for tests performed during the month would be

Smears:  0.3hrs x 2,700 tests………………………………
810

Blood tests: 0.6hrs x 900tests………………………………
540
     Total standard hours allowed………………………… 1,350

The variance analysis of labor would be:

Actual hours of inputs,

at actual rate

AH X AR
Actual hours of inputs,

at standard rate

AH X SR 
Standard hours for inputs,

at the standard rate

SH x SR

$ 18,450
1,800hrs  x $12

= $21,600
1,350hrs x $12

= $16,200

Rate variance = 21600 - 18450 = $3,150(F)

Efficiency variance = 21600 - 16200 = $5,400 (U)

    Total variance = 5400 - 3150 = $2,250 (U)

b. explain

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

       3. variable overhead spending and efficiency variances 

Actual hours of inputs,

at actual rate

AH X AR
Actual hours of inputs,

at standard rate

AH X SR 
Standard hours for inputs,

at the standard rate

SH x SR

$ 11,700
1,800hrs  x $6

= $10,800
1,350hrs x $6

= $8,100

Spending variance = 11700 - 10800 = $900 (U)

Efficiency variance = 10800 - 8100 = $2,700 (U)

     Total variance = 2700 + 900 = $3,600(U)

Yes, there is a relationship between the two variances. Both are computed by comparing actual labor time to the standard hours allowed for the output of the period. Thus, if there is an unfavorable labor efficiency variance, there will also be and unfavorable variable overhead efficiency variance.

Problem 10-13  comprehensive variance analysis

1 a. compute direct materials price and quantity variances

Actual Quantity of inputs,

at actual price

AQ X AP
actual quantity at 

standard price

AQ  X  SP
standard quantity for output

at standard price

SQ X SP

25,000 lbs x $2.95

= $73,750
25,000lbs  x $2.5

= $62,500
20,000lbs*x $2.5

= $50,000


Used 19,800lbs. x $2.5

= $49,500


*5000 ingots x 4lbs.per ingot =20,000lbs.

Materials Price variance = 73750 - 62500 = $11,250 (U)

Materials quantity variance = 50000 - 49500 = $500 (F)

  b. direct labor rate and efficiency variances

Actual hours of inputs,

at actual rate

AH X AR
Actual hours of inputs,

at standard rate

AH X SR 
Standard hours for inputs,

at the standard rate

SH x SR

3,600hrs. x $8.7

=$31,320
3,600hrs  x $9

= $32,400
3,000hrs* x $9

= $27,000

*5,000 ingors x 0.6hours per ingot = 3000hrs

Labor rate variance = 32400 - 31320 = $1,080(F)

Labor efficiency variance = 32400 -27000 = $5,400 (U)

     Total variance = 5400 - 1080 = $4,320 (U)

 c. variable manufacturing overhead spending and efficiency variance

Actual hours of inputs,

at actual rate

AH X AR
Actual hours of inputs,

at standard rate

AH X SR 
Standard hours for inputs,

at the standard rate

SH x SR

=$4,320
1,800hrs  x $2

= $3,600
1,500hrs* x $2

= $3,000

*5,000 ingors x 0.3hours per ingot = 1500hrs

variable overhead spending variance = 4320 - 3600 = $720(U)

variable overhead efficiency variance = 3600 -3000 = $600 (U)

     Total variance = 720 + 600 = $1,320 (U)

3. summary of variance:

material price variance



$11,250 U

material quantity variance



       500  F

labor rate variance




    1,080  F

labor efficiency variance



    5,400 U

variable overhead spending variance


       720 U

variable overhead efficiency variance


       600 U

     net variance




$16,390 U

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


Budgeted cost of goods sold at $16 per ingot 

$80,000


Add the net unfavorable variance (as above)

   16,390


Actual cost of goods sold




$96,390

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


Budgeted net income




$15,000


Deduct the net unfavorable variance added to cost


 
of goods sold for the month


  16,390


net loss






$(1,390)
4. the two most significant variances are the materials price variance and the labor efficiency variance. Possible causes of the variances include:

materials price variance: 
outdated standards, uneconomical quantity purchased, 

higher quality materials, wrong method of transport.


Labor efficiency variance: poorly trained workers, poor quality materials, faulty equipment, 

work interruptions, inaccurate standards.

Problem 10-14  measures of internal business process performance

1. a.b.c.









   month                   .








1
2
3
4

throughput time in days


     process time





0.6
0.5
0.5
0.4

     inspection time




0.7
0.7
0.4
0.3

     move time





0.5
0.5
0.4
0.5

    queue time





3.6
3.6
2.6
1.7

total throughput time



5.4
5.3
3.9
2.9


manufacturing cycle efficiency (MCE):

    process time ( throughput time



11.1%
9.4%
12.8%
13.8%

delivery cycle time in days:

    wait time





9.6
8.7
5.3
4.7

    total thoughput time 




5.4
5.3
3.9
2.9



total delivery cycle time



15
14
9.2
7.6





2. quality control measures:


customer complaints as a percentage of units sold………………………..F


warranty claims as a percentage of units sold………………………………F


defects as percentage of units produced……………………………………F

material control measures:


purchase order lead time (days)………………………………………………F


scrap as a percentage of total cost…………………………………………...F

inventory control measures:


raw materials turnover(times)…………………………………………………..F


finished goods turnover (times)………………………………………………..MIXED

machine performance measures:


percentage of machine downtime……………………………………………..F


use as a percentage of availability…………………………………………….U


average setup time (hours)……………………………………………………..F

delivery performance measures:


throughput time, or velocity…………………………………………………….F


manufacturing cycle efficiency ………………………………………………F or MIXED


delivery cycle time …………………………………………………………….F


percentage of on-time deliveries……………………………………………..F


total throughput (units)…………………………………………………………MIXED

3. A.B.









          month            .









5

6
throughput time in days


process time





0.4

0.4


inspection time 





0.3

----


move time





0.5

0.5


queue time 





----

----


total throughput time



1.2

0.9

manufacturing cycle efficiency (MCE):

process time ( throughput time 



33.3%

44.4%

as a company pares away non-value-added activities, the manufacturing cycle efficiency improves. The goal, of course, is to have an efficiency of 100%. This will be achieved when all non-value-added activities have been eliminated and process time equals throughput time.

