VARIANCE ANALYSIS MODEL
As we learned, Overhead is allocated to every unit of production based on budgeted estimates of 1) how much of each component of overhead will be used over the period and 2) how much of the Overhead Allocation Base will be used over the period.  It is clear that there will almost always be a difference between the Actual amount of Overhead that is allocated and the Budgeted amount of Overhead for the period.  The same will be true for the two other elements of Manufacturing (Product) costs, Direct Labor and Direct Materials.
As a manager you may receive regular reports listing how much of each cost element was budgeted for the period and how much you actually used.  A simple illustration is:

Variance Report for the Month of July





Actual
Budget
Variance
Direct Labor Wages

$92,000
$96,000
($4,000)

Direct Materials


 122,000
118,000
   4,000

Overhead



 285,000
295,000
 (10,000)

As a manager you will be asked to provide a reason for this variance between Budgeted and Actual amounts so problem areas can be monitored and good performance can be continued.  Generally, the reasons will fall into two areas, 1) how much you paid for the resources and 2) how much was used.  To illustrate, if your Direct Labor resources were over budget it is possible you had some rush orders requiring use of overtime pay (the amount you paid for Direct Labor resource was too high) or the production volume was high and you required more Direct Labor resources at regular pay (the volume was over the budgeted volume).  It could also be a combination of these two reasons.  The following procedures are an effective method for separating out the Cost and Quantity differences between Budgets and Actuals for Direct Labor, Direct Material and Overhead resources.  They are similar with slight variations.
The Generic Model for Variance Analysis

Price Variance = (actual quantity x actual price) – (actual quantity x standard price)


= actual quantity (actual price – standard price)

The price variance therefore looks at the actual quantity times the difference in price paid and the price budgeted for the resource.  If the actual price paid is higher than the standard (budgeted) price then there will be a positive (+) Price Variance and this will be defined as Unfavorable (paid too much). 

Quantity Variance = (standard price x actual quantity) – (standard price x standard quantity)


      = standard price (actual quantity – standard quantity)

The Quantity Variance is therefore the Standard Price times the difference between the Actual Quantity and the Standard Quantity.  If the actual quantity of the resource used was higher than the standard (budgeted) quantity then there will be a positive (+) variance and this is also defined as Unfavorable (used too much).

It is important to remember that the variance can be Unfavorable by definition but this does not necessarily mean it is bad.  Using more resources may have been absolutely necessary to meet unexpected increases in product demand.  Also remember that you can use the words “budgeted” and “standard” interchangeably.

This can be summed up into an easy to use, and remember, visual model. 
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By definition, a negative amount is an Favorable Variance and a Positive Amount is a Unfavorable Variance.

Now we will see how this model can be applied to the three resources; Direct Labor, Direct Material and Overhead.

Direct Labor Variance Analysis
For Direct Labor:



= Actual Hours x Actual Rate

(AH x AR)


= Actual Hours x Standard Rate
(AH x SR)


= Standard Hours x Standard Rate
(SH x SR)

Given the following:

Actual hours of Direct Labor used = 10,080 hours

Actual rate paid for Direct Labor = $4.95/hour

Standard (budgeted) rate = $5.00/hour

Standard (budgeted) hours = 10,000 hours
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You can see how this model is applied.  The Actual Hours and Actual Rate will come from the accounting department as “Actuals” and the Standard Hours and Standard Rates values will also come from the accounting department as “Budget”.  Both these are published on the monthly Variance Report.  The individual Standard Hours and Standard Rates should also be available from the department managers who participated in developing the budgets or from accounting.

Direct Material Variance Analysis
For Material Labor:



= Actual Quantity x Actual Price

(AQx AP)



= Actual Quantity x Standard Price

(AQ x SP)



= Standard Quantity x Standard Price
(SQ x SP)

Given the following:

Actual Quantity of Direct Material = 20,750 lbs

Actual Price paid for Direct Material = $2.99/lb
Standard (budgeted) Price = $3.00/lb
Standard (budgeted) Quantity = 20,000 lbs
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These calculations assume all the Direct Materials that were purchased were used in production.  The model can also be used to consider the case when more Direct Materials were purchased than were used in production.  Consider the following:
Actual Quantity of Direct Material purchased = 25,000 lbs

Actual Quantity of Direct Material used = 20,750 lbs

Actual Price paid for Direct Material = $2.99/lb

Standard (budgeted) Price = $3.00/lb

Standard (budgeted) Quantity = 20,000 lbs


[image: image4]
This is the same model with some variation.  You will note that 1-2 considers the Actual Quantity purchased and 2-3 considers the Quantity used in production.  Since the Price and Quantity Variances are based on different quantities, a total variance is not computed.

Full-absorption Overhead Variance Analysis
Overhead can be reported as a variable portion, a fixed portion or combined Fixed and Variable Overhead.  The following will consider analysis of Full-absorption Overhead which combines both fixed and variable components.
The following graph illustrates that budgeted overhead is based on a fixed and variable inputs with a line described by the equation, y = mx+b (slope-intercept form).  For budget purposes, management must choose a budgeted volume of activity and this will determine the budget amount of overhead for the period.  The Overhead Allocation Rate is the budget amount divided by the budget volume.  When applying overhead the Overhead Absorption line begins at zero and increases linearly until it intersects the budgeted overhead line at the budgeted allocation point.  Therefore there is only one point where the budget amount of overhead will equal the applied amount of overhead.
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The model is handled a little differently for Full-absorption Overhead calculations:


= Actual OH Spending (debit side of the OH Variance T-account)


= Volume-adjusted overhead (Budget OH line @ Actual volume)


= Actual applied OH (credit side of the OH Variance T-account)
Consider the problem discussed in Riggs, pages 325 thru 329.  Given the following (using Direct Labor-Hours as the allocation factor):

Actual amount of OH Allocation factor applied = 4,700 DL-hours

Actual OH Allocation Rate = $32/DL-hour

Actual Applied OH for the period = $150,400;  (4,700 x 32)


(Note: Overhead was over-absorbed for the period)

Actual OH Spending for the period = $148,500

Standard (budgeted) rate for Variable OH (m) = $12/DL-hour

Standard (budgeted) rate for Fixed OH (b) = $90,000

Standard (budgeted) DL-hours = 4,500 DL-hours

To calculate the volume-adjusted overhead using the actual activity:
Y = mx+b = ($12/DL-hr x 4,700 DL-hrs) + $90,000 = $146,400
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Note that the words “absorbed” and “allocated” can be used interchangeably.

You will note that you need some of the original Overhead budgeting information (for variable and fixed components).  You will also need the amounts from the Overhead Variance account from accounting.

There are other models for calculating the separate fixed and variable components.  In application this model will be most useful for most managers.

TOTAL VARIANCE (1 - 2) + (2 - 3)





2 – 3 = QUANTITY VARIANCE


SP(AQ-SQ)





1 – 2 = PRICE VARIANCE


AQ(AP-SP) 
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STANDARD QUANTITY AT


STANDARD PRICE


SQ x S P





ACTUAL QUANTITY AT


STANDARD PRICE


AQ x SP





ACTUAL QUANTITY AT


ACTUAL PRICE (ACTUALS)


AQ x A P
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1





TOTAL VARIANCE (1 - 2) + (2 - 3)


		= ($104) Favorable





2 – 3 = QUANTITY VARIANCE


SR(AH-SH) = $400 Unfavorable





1 – 2 = PRICE VARIANCE


AH(AR-SR)  = ($504) Favorable





3





2
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SH x SR


10,000 x $5.00 = $50,000





AH x SR


10,080 x $5.00 = $50,400





AH x A R


10,080 x $4.95 = $49,896





2





3
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AQ x A P (purchased)


25,000 x $2.99 = $74,750





2





3





AQ x A P


20,750 x $2.99 = $62,042





AQ x SP


 20,750 x $3.00 = $62,250





SQ x SP


20,000 x $3.00 = $60,000





1





2
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1 – 2 = PRICE VARIANCE


AQ(AP-SP)  = ($207) Favorable





2 – 3 = QUANTITY (USAGE) VARIANCE


SP(AQ-SQ) = $2,250 Unfavorable
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Actual Overhead Spending


$148,500





Volume-adjusted OH budget


y = mx + b = $146,400





Actual Applied (absorbed) OH


4,700 x $32 = 150,400





1





2





3





1 – 2 = SPENDING VARIANCE


  = $2,100 Unfavorable





2 – 3 = VOLUME VARIANCE


($4,000) Favorable





TOTAL VARIANCE (1 - 2) + (2 - 3)


		= ($1,900) Favorable (Over-absorbed)





Budgeted OH line


$90,000 + $12X





$90,000





Allocated OH line ($32/DL-hr).





Activity


Level





OH $$





Volume –adjusted


 $146,400





Actual Applied OH


$150,400





Budgeted OH


$90,000+$12x4,500





Actual


4,700 DL-hrs











Budgeted


4,500 DL-hrs





AQ x SP (purchased)


25,000 x $3.00 = $75,000


and:


AQ x SP (used) 


20,750 x $3.00 = $62,250





SQ x SP (used)


20,000 x $3.00 = $60,000





1





2





3





1 – 2 = PRICE VARIANCE


AQ(AP-SP)  = ($250) Favorable





2 – 3 = QUANTITY (USAGE) VARIANCE


SP(AQ-SQ) = $2,250 Unfavorable





TOTAL VARIANCE (1 - 2) + (2 - 3)


		= $2042 Unfavorable





Actual Spending


 $148,500
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2
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