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Abstract 
Standard Analysis of share of production results is a specialized application of 

the Standard Cost principal. It breaks down and reveals the sources of payoffs and 

deficits under the Share of Production Plan. These sources include: (1) physical 

productivity, (2) selling price, (3) raw material consumption, ( 4) indirect 

manufacturing expense, (5) administrative expense, (6) selling expense, and (7) 

hourly labor rate. Thus, through the operation of Standard Analysis it is possible to 

take the dollars of a payoff or deficit and to determine precisely how many dollars 

were obtained or lost by each of these seven sources being better or worse than 

Standard. Moreover, the results of Standard Analysis can be supported by statistics 

which compare actual details with their respective standards. 
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1 INTRODUCTION 

Although the means for developing a gain sharing have been around for many 

years, more have been studied about the employee involvement, communications, 

and other behavioral aspects of gain sharing than the measurement aspects. In this 

paper, the standard analysis of Share of Production Results which is based on the 

standard cost principle is developed. The study is to provide a framework for 

measurement of Share of Production Results. It breaks down and reveals the 

sources of (1) physical productivity, (2) selling price, (3) raw material 

consumption, (4) indirect manufacturing expense, (5) administrative expense, (6) 

selling expense, and (7) hourly labor rate. Thus, through the operation of Standard 

Analysis it is possible to take the dollars of a payoff or deficit and to determine 

precisely how many dollars were obtained or lost by each of these seven sources 

being better or worse than Standard. Moreover, the results of this Standard 

Analysis can be supported by statistics which compare actual details with their 

respective standards. 

2 ESTABLISH STANDARDS 

The first step in establishing the basic standards for this analysis is to take the 

Share of Production Base Period ( 1977-81) and organize all the essential figures. 

In the case of we shall work with annual data for the fiscal years ended Jan. 31, 

1977 through 1981 inclusive. So the analysis involves 1982 operations compared 

to that base period. 

a. Compute regression Equations - We regressed Sales Value of Production 

in tum on Material, Indirect Manufacturing Expense, Administrative Expense, 

Selling Expense, Wages, and Salaries. We then regressed Material on Sales Value 

of Production, Indirect Manufacturing Expense, Administrative Expense, Selling 

Expense, Wages, and Salaries. We went ahead, right through the list, regressing 

each account category on all the rest. This gave us all standards needed. Here are 

the equations for Sales Value of Production as a sample: 
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SV ofP = -2.315 6062 E+4 + 3.338 3483E+O *Material 

= 1.287 1094 E+5 + 9.101 4462 E+O *Ind. 

= 2.064 5012 E+5 + 2.039 7615 E+O *wages 

= -1.095 7931 E+5 + 1.506 5105 E+l *Administrative 

= -2.599 4575 E+S + 2.837 0581 E+2 *Selling Exp. 

= -3.462 2937 E+4 + 1.486 1968 E+l *Salaries 

We need one more equation which was not included in the original audit, namely, 

Wages regressed on man-hours. 

3 COMPUTING STANDARD VALUES 

Having all the tools to work with as described above, we now have a particular 

year (1982) under the plan to which we wish to apply Standard Analysis. 

a. Preliminary Computations - Our first step is to write a program by using 

the SAS to solve the equations described above and average the results. We get: 

Sales Value of Production estimated from: 

Material 

IME 

Wages 

Admnstv. 

Selling 

Salaries 

1982 Actual 

Average Including 1982 Actual 

930,042.56 

1,136,484.77 

944,682.64 

1,389,564.35 

607,626.62 

1,204,671.99 

1,095,989.00 

1,044,294.85 

We repeat this process for the other components of the model and thus obtain the 

standards we need: 

Sales Value of Production 

Materials 

Indirect Mfg. Expense 

Administrative Expense 

Selling Expense 

Purchases of Intermediate Product 

Gross Product 

1,044,294.85 

319,459.23 

99,438.00 

76,000.72 

4 040.91 

498,938.86 

545,355.99 
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Standard Wages estimated from Standard Gross Product using the equation from 

the revised regression summary: 402,166.36 

Standard Man-hours estimated from the regression of wages on man-hours: 

68,681.28 

4 PRODUCTION OVER OR UNDER STANDARD 

In any given Share of Production Period, Actual Units produced will always be 

more or less than Standard units produced. In our analysis, "Units" means Gross 

Product Dollars. The number of boards produced by ' A' company is not really a 

useful category of output. 

a. Production Over Standard - If actual units produced are more than 

standard, then part of the Actual Sales Value of Production and its difference from 

Standard will be the "normal" sales income expected from that excess production. 

Similarly, there will be normal material costs, and normal supply costs, 

administrative costs, and selling costs chargeable to this excess production, and by 

subtraction there will be "normal" gross product dollars due to it. Likewise, there 

is a "normal" labor cost input that is attributable to it, which is the normal Gross 

product value times the Share of Production per cent. 

b. Production Under Standard- Conversely, when actual units produced are 

less than Standard, we have the same normal differences, only in reverse. That is, 

there will be a lack of sales income from the production that was not made, and 

similarly a saving in the cost inputs not expended, with a lack of gross product 

dollars from the net difference. And there will also be a saving in Wages which 

were not put into the production that was not made. 

c. Segregation of Normal Differences- It is our purpose in Standard Analysis 

to separate out such differences as are attributable to normal income and normal 

costs (positive or negative) due to production being over or under Standard, 

because the remaining differences from Standard are the true economic factors 

contributing to a Share of Production result, whether payoff or deficit. These 

normal differences, however, will be used later to prove the arithmetic accuracy of 

our Standard Analysis computations. 
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5 BASIC PRINCIPLE OF STANDARD ANALYSIS 

The basic principle of Standard Analysis is that a Share of Production Payoff or 

Deficit is (1) the Difference between Actual and Standard Production Values 

multiplied by the Share of Production Per Cent, plus or minus (2) the Difference 

between Actual and Standard Total Labor Cost. 

a. Production Value Difference- The Production Value Difference must now 

be broken down into its component parts of Price, Material, etc. The Share of 

Production Per Cent times each of these component parts gives us Labor's share of 

the gains or losses due to these components. 

b. Labor Cost Difference - The Labor Cost Difference must also be broken 

down into its component parts of Labor Rate and Physical Productivity. 

c. Combined Difference - When we combine algebraically Labor's Share of 

the Production Value components with the Labor components, we arrive at the 

figure which is the actual Share of Production payoff or deficit. 

d. Income and Cost Differences- In general, Sales Value of production and 

Gross Product are elements of income, and to show favorable differences, actual 

income figures must be higher than Standard. Material cost, supply cost, etc. are 

elements of cost and to show favorable differences actual cost figures must be 

lower than Standard. Unfavorable differences, of course, occur when income 

figures are lower than Standard and the cost figures are higher than Standard. 

6 DETAILED STANDARD ANALYSIS OF THE 
PRODUCTION VALUE DIFFERENCE 

First of all, we need the 1982 Actual results: 

Sales Value of Production 

Materials 

Ind. Mfg. Exp. 

Administrative Exp. 

Selling 

Pchs. of Intermediate Product 

Gross Product 

1,096,989 

285,530 

110,727 

99,511 

3,058 

498,826 

598,163 
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Now, let's assume that 'A' company has an operating Rucker Plan. Standard 

wages, or what Rucker calls Share of Production (SOP) Credit, can be calculated 

from the wages equation of the basic economic audit: 

SOP Credit for GP = 598,163 

Less: Actual1982 Wages 

Share of Production Balance 

448,176.44 

361.921.00 

86,255.44 

So, if the company had been operating during fiscal 1982 with a Rucker Plan, the 

manager would have had to shell out a bonus of $886,255.44. We need one more 

actual figure, man-hours. For 1982 it was 43,040. 

a. Price Component - The basic 1977-81 standard for Sales Value of 

production is: 

SV ofP = 1.564 2312 E+4 + 1.885 1690 E+O * GP 

If we substitute 598,163 in this equation and solve it we get standard SV of P = 

1,143,280.66. Therefore, the Gross Difference due to price is 1,096,989 (actual)-

1,143,280.66 (standard)= ($46,291.66), which is unfavorable as designated by the 

company. 

b. Material Consumption Component - Standard Material is given by: 

Material= 1.235 85965 E+4 + 5.628 04228 e-1 * GP 

Now, look at "Normal" as a volume variance and the others as budget variances. It 

is calculated as 598,163 (actual)- 545,355.99 (standard). A proof of arithmetic 

precision is had in the summation. 

7 DETAILED STANDARD ANALYSIS OF THE LABOR 

DIFFERENCE 

The following computations will show how the various components of the Labor 

Difference are determined. 

a. Normal Labor Input for Production Over or Under Standard - If the 

Normal Gross Product Difference is multiplied by the Share of Production Per 

Cent, the resulting figure will show the normal amount of Labor Cost consumed in 

Production over standard, or saved in production under standard. So we have: 

0.8712 8729 E-1 * 52,807.01 = 46,010.09 
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This represents standard labor for production over standard, so as to the Labor 

Difference it is unfavorable. 

b. Labor Rate Component - Standard wages for actual man-hours is 

calculated from: 

Wages= -6.056 0876 E+4 + 6.737 3123 * 43.040 = 229,413.05 

Less: 1982 Actual 361.921.00 

Labor Rate Difference (132,507.95) 

c. Physical Productivity Component - Having determined the portion of the 

Total Labor Cost difference that is due to production over or under Standard, and 

the portion that is due to difference in average labor rate, we find that the balance is 

due to physical productivity better or worse than Standard. In computing the dollar 

value of physical productivity, we must determine a figure which when an added 

algebraically to the normal labor cost difference. For the company we used in this 

study, there are two basic elements involved in placing a dollar value on physical 

productivity above or below Standard: Man-hours and value. 

We have: 

Standard wages for Standard Man-hours(68,681.28) 

Less: Standard Wages for Actual Man-hours(43,040) 

Dollar savings from savings in man-hours 

Less: Normal Input 

Physical Productivity Difference 

Then the Labor Difference is given by the algebraic sum: 

(46,010.08) + (132,507.95) + 218,763.39 = $40,245.36 

which is favorable. 

8 SUMMARY OF STANDARD ANALYSIS 

402,166.36 

229,413.05 

172,753.31 

(46,010.08) 

218,763.39 

With the completion of the above computations we are now ready to draw all the 

threads together into a summary. 

a. Labor's Share of GP Differences- First, we must determine Labor's Share 

of the various components that make up the GP differences. We do this by 

multiplying these components by the Share of Production Per Cent. Doing this we 

have: 
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Labor's Share of GP Differences 

[0.8712 8729 *Gross Differences] 

Price 

Material 

IME 

Admin. 

Selling 

Normal 

Sum 

(40,333.33) 

55,306.96 

(661.93) 

(15,382.93) 

1,071.24 

46,010.08 

46,010.09 
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b. Labor's Share of the Labor Differences - For these we take the actual 

dollar values of (I) the Labor Rate difference and (2) Physical Productivity. It will 

be found that the Share of Production Per Cent times the Normal Production Value 

Difference (7a above), will be offset by the figure for Normal Labor Input for 

production over or under standard. Thus our comparison of 1982 operations with 

the base period 1977-81 yields: 

Physical Productivity 

Price 

Material 

IME 

Admin. 

Selling 

Labor Rate 

SOP Balance 

218,763.39 

(40,333.33) 

55,306.96 

(661.93) 

(15,382.93) 

1,071.24 

(132,507.95) 

86,255.45 

which exactly reconciles with the SOP balance noted in (6) above. We therefore 

may conclude as follows: 

(i)The manager obviously made some huge reductions in his labor force in 1982, 

keeping the best, but at higher rates, relatively, than during the base period. Even 

though the force he kept cost more, they produced more. 

(ii)The manager has a horrible Wages equation. Standard wages are 74% of the 

Gross Product Dollar, or 65% of the Value Added Dollar. That same figure for 

industry SIC 3679, all of the manager's competitors taken together, is 29%. So the 

manager's labor cost is 122.6% of the industry. 

(iii)The way our model of the firm works, GP is a "derived" figure. If it is too 

small, the answer lies in increased price, which is bound to cause the manager 

some problems these days. 
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(iv)Since there is an unfavorable variance in Administrative Expense, the manager 

didn't take up the slack in the office that he did in the shop. 

( v )If the manager had had a Rucker Plan in operation in fiscal 1982, and had had to 

disburse that $86,25 5. 44 Share of Production Bonus, instead of showing a profit of 

$44,276, he would have shown a loss of $41,979. 

Selected Data For Fiscal Year Ended 31 January 1982 

--------STANDARD--- --------ACTUAL----

Sales Value of Production 

Materials 

Indirect Mfg. Expense 

Administrative Expense 

Selling Expense 

Purchases of Int. Product 

Gross Business Product 

Wages 

Man Hours 

1,044,294.85 

319,459.23 

99,438.00 

76,000.72 

4 040.91 

498,938.99 

545,355.99 

402,166.36 

68,681.28 

1,096,989 

285,530 

110,727 

99,511 

3.058 

498,826 

598,163 

361,921 

43,040 

GROSSDWFERENCESFROMSTANDARD 

for the 

Fiscal Year Ended 31 January 1982 

Sales value of Production (Price) 

Materials 

Indirect Mfg. Expense 

Administrative Expense 

Selling Expense 

"Normal Difference" 

Overall Difference 

* ( ) indicates unfavorable variance 

(46,291.66)* 

63,477.29 

(759.72) 

(17,655.40) 

1,229.49 

52,807.01 

52,807.01 
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'A' company 

SUMMARY OF FY 1982 PERFORMANCE 

COMPARED TO 1977-81 BASE PERIOD 

Labor Component 

Physical Productivity 

Price 

Material 

Indirect Mfg. Expense 

Administrative Expense 

Selling Expense 

Labor Rate 

SOP Balance 
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$218,763.39 

( 40,333 .33) 

55,306.96 

(661.93) 

(15,382.93) 

1,071.24 

(132.507.95) 

86,255.45 
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