	Welcome to the guided example for the self-study problem from Chapter 15 – Operational Performance Measurement: Indirect-cost variances and resource-capacity management

The requirements in this self-study problem will be asking you to determine
A flexible budget for variable overhead and the total variable overhead applied to production, the total budgeted fixed overhead and the fixed overhead applied to production during the period.  

You will then have to do a four-variance analysis, three-variance analysis, and a two-variance analysis as well as make a series of related journal entries.  You will also have to compute the expected costs of investigating and of not investigating variances in an uncertain environment and the expected value of perfect information. 

	The requirements relate to the chapter learning objectives of  
· Calculating and properly interpreting standard cost variances for manufacturing overhead using flexible budgets,
· Recording overhead costs and associated standard cost variances, and 
· Understanding decision rules that can be used to guide the variance-investigation decision

With this information in mind, let’s look at the facts in the case.

	This table presents the standard cost sheet that Simpson Manufacturing has developed for one of its products.

The company uses a standard cost system and applies factory overhead based on direct labor hours, and determines the factory overhead rate based on a practical capacity of 400 units of production.

	The actual results for Simpson for the year just completed are presented in the upper table.  

	And before closing the periodic accounts, the standard cost entries in selected accounts are as shown in the lower table

	There are quite a few requirements for this fact pattern.
For the period you are to determine the 
0. Flexible budget for variable overhead based on output for the period,
0. Total variable overhead applied to production during the period.
0. Total budgeted fixed overhead, and
0. Total fixed overhead applied to production during the period.
You are then to Compute the following variances using a four-variance analysis:
0. Total variable overhead variance.
0. Variable overhead spending variance.
0. Variable overhead efficiency variance.
0. Total underapplied or overapplied variable overhead.
0. Fixed overhead spending variance.
0. Production-volume variance.
0. Total fixed overhead variance, and
0. Total underapplied or overapplied fixed overhead.

	You then are to use the three variance analysis approach to compute:
0. Overhead spending variance.
0. Overhead efficiency variance.
0. Production-volume variance.

And then Compute the total overhead flexible-budget variance and the production-volume variance using a two-variance analysis.

And finally, using a single overhead account, make the proper journal entries for:
0. Incurring the overhead costs.
0. Applying overhead costs to production.
0. Identifying of overhead variances, assuming that the firm uses the four-variance analysis identified in requirement 2, and.
0. Close all overhead cost items and their variances under the two scenarios, first where:
(1) The firm closes all variances to Cost of Goods Sold, and then when.
(2) The firm prorates variances to the inventory accounts and the Cost of Goods Sold accounts.
This is certainly quite a bit, so let’s get started.

	The first requirement has you analyzing the total overhead variances.  To do this you need to figure out the standard quantity of the overhead allocation base allowed for the given production level.  360 units were manufactured during the period the standard calls for two direct labor hours per unit produced meaning the total standard direct labor hours allowed would be 720.  This amount is multiplied by the standard variable overhead rate of five dollars per hour, getting a flexible budget for variable overhead of $3,600.  This $3,600 is the amount of variable overhead that will be applied to production.

	You were given the fixed overhead rate for the practical capacity level but not the total fixed overhead amount.  Therefore, you must figure out what the budgeted fixed overhead was.  Practical capacity is 400 units.  Again, the standard is 2 direct labor hours per unit, meaning that 800 standard direct labor hours would be used if they operated at practical capacity.  Those 800 hours would be multiplied by the fixed overhead rate of $20 per hour, yielding a total of $16,000.  Remember, the fixed overhead would have been budgeted in total and they would have backed into the rate of $20 per hour based on the estimated use of 800 direct labor hours.  However, you had to use the given information to back into this fixed overhead dollar amount.

	The amount of fixed overhead applied would be based on the standard direct labor hours allowed for the actual level of production, which you already determined was 720, and that would be multiplied by the standard rate of $20 per direct labor hour, meaning that $14,400 of fixed overhead would be applied.

	And now you are to look into more detail about the variable and fixed overhead variances.  

Start with the given information and results from the previous requirement.  Total variable overhead is $4,800, and the flexible budget variance for actual production $3,600.  The one new piece of information is the flexible overhead based on the actual inputs or actual use of the allocation base, which was 750 hours.  The 750 hours is multiplied by the overhead rate of five dollars meaning that you expect to have $3,750 of variable overhead when 750 hours of direct labor are used.

	The calculation of variances at this point is fairly straightforward.  The variable overhead spending variance compares the actual factory overhead to the budgeted overhead for the actual level of allocation base used.  That is $4,800 minus $3,750 giving an unfavorable variance of $1,050.  The variance is unfavorable because the actual amount spent exceeded what would have been expected to have been spent for the level of overhead base consumed.

	The variable overhead efficiency variance looks at the amount of variable overhead associated with using more or less of the allocation base than you would have expected.  As noted, 750 hours of labor were used when only 720 hours were expected to have been used.  This difference is unfavorable and the dollar value of the variance is $150, which is 30 hours multiplied by the variable overhead rate of five dollars per hour, or the $3,750 less the $3,600.

	The total variable overhead flexible budget variance is simply a combination of the two variances already computed and the result is 1,200 unfavorable.  Because more overhead was incurred that was applied, this $1,200 represents underapplied variable factory overhead.

	Turning to the fixed overhead variances, start with the numbers previously computed, 

	the first calculation is the fixed overhead spending variance.  As before, it is straightforward subtraction that compares the actual to the budgeted overhead amounts, yielding a favorable variance of $200 in this situation.

	Production volume variance compares the budgeted overhead to the amount of overhead applied given the actual production level.  Remember, the fixed overhead rate was based on the expectation that they would produce 400 units when, in fact, only 360 units were produced.  If they had budgeted for 360 units the fixed overhead rate would have been higher than the $20 amount because they would have expected to have used fewer direct labor hours to produce only 360 units.  In other words, the fixed overhead rate was incorrect because actual production differed from budgeted production.  That is why this is called the production volume variance.  In the previous requirements you determine the budgeted fixed overhead was $16,000, and the applied overhead was $14,400, and so the variance is $1,600 and this is unfavorable

	As with the variable overhead, you can compute the total fixed overhead variance by simply combining the two variances just computed, and the result is $1,400 unfavorable.  As with the variable overhead, the actual overhead incurred was more than what was applied to production, meaning that $1,400 was under applied fixed overhead

	You are now to use the results of your calculations to prepare a three variance analysis.  

	The first is the overhead spending variance which combines the variable overhead spending variance of $1,050 unfavorable and the favorable fixed overhead spending variance of $200, which equals $850 unfavorable.

	The factory overhead efficiency variance is equal to the variable overhead efficiency variance, which was $150 unfavorable

	and the production volume variance was determined be to $1,600 unfavorable.

	The final step is to record several journal entries.  The first entry is to record the actual incurrence of the overhead costs.  The debit would be to a factory overhead control account which we might label simply, factory overhead.  The amount is $20,600 which represents the combined total of the $4800 of variable overhead and the $15,800 of fixed overhead that was actually incurred.  The credit would be to such accounts as cash, accumulated depreciation, or perhaps some payables, depending upon the nature of the actual overhead incurred.

	The next entry is to record the application of overhead to the inventory account.  There was $3600 of variable overhead and $14,400 of fixed overhead applied to production for a total of $18,000.  The offsetting credit is to this overhead control account for the same $18,000.

	The entry to record the variances is dependent upon whether those variances were favorable or unfavorable.  The variable overhead spending variance, variable overhead efficiency variance, and production volume variance were all unfavorable, resulting in debits.  The fixed factory overhead spending variance was favorable and so that is a credit.  

	The final part of the entry is a plug figure to factory overhead in order to make this transaction balance, and the amount is a $2600 credit.  

	Ultimately, the variance accounts are closed to cost of goods sold and so this next entry is very much like a reversing entry of what was just done.  The fixed factory overhead account is closed meaning it is debited for $200 the variable factory spending variance, variable factory efficiency variance, and production volume variance are all closed as well, but they needed credit entries.  

	The net result of all these variances is total under applied overhead of $2,600, which means the cost of goods sold was understated by $2,600 and, therefore, cost of goods sold is debited for the net effect of all these variances, $2,600.

	However, you are also asked to prepare the entry if the company decided to prorate the over or under applied overhead variance rather than closing it all to cost of goods sold.  What this means is that you have to determine the relative dollar value of the accounts that are affected by having over or under applied overhead.  Those accounts would be, work in process, finished goods, and cost of goods sold.  

	The total of those three accounts is $153,000.  Work in process is $18,360, which represents 12% of that amount while finished goods is 15% and cost of goods sold is 73%.  

	The underapplied overhead of $2,600 would now be prorated to those three accounts using the percentages just computed.  Work in process gets 12% of the total, or $312, while finished goods gets $390 and cost of goods sold gets $1,898.  This means that each of these accounts will have a new adjusted balance.

	Like the previous entry, each of the variance accounts must be closed.

	However, there is not simply one single entry to cost of goods sold.  You will adjust cost of goods sold for the $1898, work in process inventory for the $312, and finished goods inventory for $390.

	And now the second fact pattern.

David Smiley is the manager of Photobonics Manufacturing. He notices that in the last four weeks the operation has had an unfavorable materials usage variance of $25,000.  He is trying to decide whether to investigate this variance. If he investigates and discovers that the process is out of control, corrective actions will likely cost the firm $5,000. The cost of investigation is expected to be $2,500. The company would suffer an estimated total loss, in present-value terms, of $55,000 if the system is, in fact, out-of-control, and the out-of-control operation continues. Smiley estimates that the probability the operation is out of control, is 60 percent.

	The requirements for this fact pattern come from the appendix.  
You are to determine the expected costs of investigating and of not investigating, and to decide if David should investigate the operation.

You are then to determine the indifference probability that the operation is out of control, and also determine the expected value of perfect information in this situation.
Note that the expected value of perfect information, or EVPI, is defined as the maximum value the manager would pay to have knowledge that would eliminate uncertainty as to whether the process is in control or out of control. In this decision context, the EVPI can be thought of as the difference between the expected cost with perfect information and the expected cost without perfect information. To calculate the former, you need to choose for each possible state of nature the best course of action and then multiply the associated “cost” for this decision by the probability of that state of nature occurring.  Then, sum these resulting expected costs to get the expected cost with perfect information. 

Thus, EVPI = Expected cost with perfect information - Expected cost without perfect information


	The choice here is either to investigate, which costs $2500, or not investigate.  

	The two possibilities are that the operation is in control, meaning that it operates normally, or, that the operation is out-of-control.  If needed, corrective action can be taken, which would cost $5000 to fix.  The probability that the process is in control, is 40% meaning that there is a 60% probability that the process is not in control.

	If he chooses not to investigate and the process is out-of-control, there will be additional losses that have a present value of $55,000.

	The probabilities and dollar amounts can now be combined to come up with an expected value.  If David investigates, there is a 40% probability that he will find nothing.  If he does spend the $2500 to investigate, and find the process is out-of-control, he will spend the $5,000 to fix it, for a combined total cost of $7,500, and there is a 60% probability that would happen.  The net result is the expected value of $5,500.

	If he does not investigate, and the processes in control, there are no costs.  If, however, he does not investigate, and the process is not in control, and there is a 60% chance of that is the case, then the firm will incur an additional $55,000 in costs.  The expected value of that path is $33,000.  Since these are costs to the firm, the preferred path would be the lower cost path, which is the one with the expected value of $5,500, which means he should investigate.

	The next requirement asks you to determine a point of indifference with respect to the probability that the process is not in control.  In other words, the point at which the expected cost of investigating is equal to the expected cost of not investigating.  Of course, you could use trial and error, but there is also an algebraic formula in which you simply try to solve for the unknown, which is the probability of the process being out-of-control.

	That formula looks like this, which ends up as the probability equaling the cost of investigating divided by the combination of the loss if no action is taken minus the cost of fixing a problem, if one exists.  Plugging in the values that you have, the cost of investigating is $2,500 and that is divided by the $55,000 net present value of the loss if no action is taken if a problem exists less the $5,000 that would be spent to fix the problem.  

	The net result is a probability of .05, meaning that if the probability that the process is out-of-control is 5%, then expected value of investigating or not investigating would be equal, which in this case would be $2,750, and 5% is the point of indifference.

	And so, the final step is to determine how much the manager would be willing to spend to get perfect information as to whether or not this process is in control or not.  So consider the situation where perfect information exists, which means the manager would know with certainty whether or not the process was in control.  No money would be spent to investigate if no problem existed.  If however, a problem does exist, and there is a60% probability one does, the $2500 would be spent to actually find the problem and an additional $5000 spent to fix it.  The expected value of this condition is $4,500, which is the expected value of the costs when there is perfect information.  

	Compare that to the expected value of the cost of investigating when you do not have perfect information and the difference is $1000.  That means that the manager will be willing to pay up to $1000 for perfect information to avoid an investigation that would have been proven to be unnecessary.

	Through the completion of this self-study problem you have 
· Determined both the budgeted and applied variable and fixed overhead amounts
· Computed total variances for both fixed and variable overhead and broke each variance down into two parts and computed the over or under applied variable and fixed overhead amounts 
And, using a single overhead account, you made the proper journal entries for the:
· Incurrence of overhead costs, and the
· Application of overhead costs to production.
· You then identified overhead variances assuming that the firm uses the four-variance analysis identified one of the requirements, 
· Closed all overhead cost items and their variances of the period fist assuming:
· The firm closes all variances to Cost of Goods Sold, and then assuming
· [bookmark: _GoBack]The firm prorates variances to the inventory accounts and the Cost of Goods Sold accounts.

	Using a second fact pattern, you determined
· The expected costs of investigating and of not investigating a variance
· The indifference probability that the operation is out of control, and
· The expected value of perfect information



