




















































PROGRAMMED PROFIT ANALYSIS MODEL 

INTRODUCTION 

The models discussed have been oriented towards 
obtaining least-cost formulas for feed products. 
They have a proven record of cost reduction 
achievement in the feed manufacturing industry. 
Yet, in certain cases the least-cost formulas so 
derived are not the most profitable ones to use. 
The point is that in addition to the fact that they 
influence ingredient costs, the formulas used also 
influence labor costs, product line selection, and 
pricing policy - and all these factors determine 
contribution to profit and overhead. These other 
relationships are not considered in the traditional 
least-cost formulation model even though they may 
affect computed ingredient cost savings. A recent 
case study, using an LP model, indicates that it 
may be worth over $5,000 per week per plant to 
evaluate the neglected decision areas related to 
formula selection (see reference 1). 

The LP model developed includes the major 
management decisions in the areas of procurement, 
production, and marketingo For purposes of dis­
cussion, it has been deSignated the Programmed 
Profit Analysis Model (PPAM), since it includes 
the major factors related to profit performance in 
feed manufacturing. As in the case of the formula 
models, PPAM provides for routine analysis of the 
feed manufacturing operations on a daily or weekly 
basis. Specific management reports that can be 
directly generated from the system include the fol­
lowing: estimated operation statements; marketing 
guides on pricing, promotion, and product mix; and 
production guides on raw material buying, labor 
utilization', and product formulation. Analysis also 
can be made of working capital management and the 
most profitable level of production. 

The criterion for effectiveness of operation is 
maximization of short-run contribution to profit and 
overhead, where short-run profit maximization is 
not inconsistent with such long-run poliCies of the 
firm as marketing strategy, labor relations, and 
product quality. 

ANATOMY OF DECISION VARIABLES 

One important aspect of profitable management 
decision-making, hence of effective model building, 
is the separation of the controllable variables of the 
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operation from the uncontrollable. Making the sep­
aration is admittedly difficult, because variables 
differ with the size and type of the company, the 
strength of the company's market position, the 
amount of customer loyalty to the company's 
products, and the length of the planning or deCision 
period. Yet, despite the difficulties, the separation 
of the variables is a necessary first step. 

For some firms, major controllability may em­
phasize formulation cost reduction, operating at a 
low-cost volume level, and meeting price competi­
tion. For other firms, controllability may empha­
size such additional areas as product promotion, 
product mix, and labor utilization. The fact is that 
management has a wide range of decision variables 
to enable it to adjust profitably to the dynamic, yet 
largely uncontrollable, environment in which it 
operates. 

In the PPAM tested, a group of eight controllable 
decision variables was identified (Figure 25). This 
categorization is an accurate representation of actual 
conditions faced by many firms. However, it is 
recognized that significant variations from this 
pattern do exist. In such cases, the basic PPAM 
can readily be adapted to include the variations. It 
is recognized also that decision variables that are 
uncontrollable over a weekly period may indeed be 
controllable over a longer period. 

On examination it becomes apparent that the 
decision variables included in the system are closely 
interrelated (Figure 25). Decisions on least-cost 
formulas cannot be made without considering raw 
material availability. Raw material procurement 
must be related to product mix and product demand. 
Product mix is closely related to priCing and promo­
tional policies are well as to labor and plant capacity. 
The use of working capital in the various production 
and sales activities must be analyzed and controlled 
in the light of competing product and sales alterna­
tives. The level of output and the resultant contribu­
tion to profit and overhead are determined directly 
by decisions made in each of those interrelated areas. 

A schematic representation of the PPAM is given 
in Figure 26. The mathematical structure of this 
advanced model is very similar to the multiformula 
model. The essential difference is the increased 
size and the expanded number of types of activities 
represented by the model. Large computers and 
model sizes of 300 to 400 equations have been used 
in current applications. 
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APPENDIX: 1620/1311 LP SYSTEM OUTPUT 

The single-formula example output (Figures 4, 5, 6) 
was generated by an output report writer for the 
IBM 1620. 

The sample problem, if solved on the 1620/1311 
LP system, would generate output reports that 
would differ slightly but which would still contain a 
great portion of the output report data given in 
Figures 4, 5, and 6. 

The form of these reports is shown below. The 
nmemonics or symbols used are those for activities 
and matrix rows from Figure 2 (with N or X follow­
ing the mnemonic for minimum or maximum con­
straint respectively). 

OPTIMAL SOLUTION 

Basis Variables Report 

The symbol for each ingredient in the optimal feed 
is listed in this report (Figure 27) in the NAME 
column. The optimal level for each variable is 
listed in the corresponding position in the ACTIVITY 
LEVEL colunm. 

BASIS VARBLS 

NAME 

ALFML 
CORN 
GLTML 
LIMST 
MEATS 
MILO 
METHN 
OATS 
PLTML 
SOYML 
STFAT 
SALT 

ACTIVITY LEVEL 

61 .00 
54.00 
86.00 

9.00 
88.00 
46.00 

2100.00 
52.00 

103.00 
84.00 

138.00 
575.00 

Figure 27. Basis variables - Optimal output 

other Optimal Output 

(1620) 

The slack variable for each constraint row and the 
cost of the formula are listed in this report (Figure 
28). 

The names of the slack variables formed to make 
equalities from inequalities are listed under the 
colunm heading NAME. The linear programming 
system has given these variables the names of the 
inequalities with which they are associated. 

The actual slack activity levels computed are 
listed under the colunm heading ACTIVITY LEVEL. 
These indicate by how much the solution differs 

from the maximum or minimum levels given in the 
constraints. 

The marginal costs of introducing nonoptimal 
slacks into the solution are listed under the colunm 
heading SIMPLEX MULT. The marginal cost is the 
cost of introducing one unit of the slack into the 
solution, while reducing one unit of another variable 
in the solution so that the constraint which corre­
sponds to the slack does not meet its bound 
(maximum or minimum). 

SLACKS 

NAME ACTIVITY LEVEL 

COST 7187. 
METENN 
PRDENN 29. 
FATN 
STFATX 5. 
FIBERX 1.80 
PROTNN 
CALCMN .10 
CALCMX 
PHOSPN 
PHOSPX .15 
ARGINN .12 
GLYCNN .34 
LYSINN 
METHNN .033 
MECYSN 
TRYPTN .003 
XANTHN 
BARLYX 
DISTSX 5.00 
GLTMLX 2.37 
CRBMLX 5.00 
FSHMLX 7.50 
PLTMLX 
SALTN 

Figure 28. Slacks - Optimal output 

POSTOPTIMAL OUTPUT 

DO.D/J Report 

SIMPLEX MULT. 

.49 

87.29 

22.42 

63.32 
244.93 

58.48 

2066.62 

3.90 
6.08 

3.25 
541.62 

This report (Figure 29) contains the names and 
prices of ingredients not used in the formula (in the 
NAME and CURRENT COST columns respectively). 
The reduced costs, or the amounts by which the non­
optimal ingredient costs would have to be lowered 
beforethey could tie for entry into the solutions, are 
given in the REDUCED COST column. The cost 
levels for the various ingredients are given in the 
BASIS VALUE colunm. 
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NAME 

BARLY 
DISTS 
CRBML 
DPHOS 
FSHML 
WHEY 

CURRENT COST 

63. 
75. 
54. 
72. 

125. 
125. 

DO.D/J 

REDUCED COST 

18.05 
1 .66 

.98 
11.00 

• 15 
71.33 

Figure 29. DO.D/ J - Postoptimal output 

Cost Range Report 

For each activity (column) used in the optimal solu­
tion, this report (Figure 30) indicates the following 
data: current cost, highest cost before its quantity in 
the optimal solution changes, what other activity 
would enter the solution at that highest cost, lowest 

COST.R 

CURRENT HIGHEST HI 
NAME COST COST VAR 

ALFML 61 . 61.53 FSHML 
CORN 54. 54.16 FSHML 
GLTML 86. 87.09 LYSINN 
LIMST 9. 1 2. 1 3 CRBML 
MEATS 88. 88.22 FSHML 
MILO 46. 52.08 BARLYX 
METHN 2100. 2110.78 FSHML 
OATS 52. 53.51 LYSINN 
PLTML 103. 106.25 PLTMLX 
SOYML 84. 84.14 FSHML 
STFAT 1 38. 141.05 FSHML 
SALT 575.00 575.00 -- -

Figure 30. Cost ranges - Postoptimal output 
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BASIS VALUE 

44.95 
73.34 
53.02 
61.00 

124.85 
53.67 

cost before its quantity in the optimal solution 
changes, what other activity would enter the solution 
at that lowest cost. When one of the entering vari­
ables is a bounded slack, the report indicates that at 
the critical price the activity level of the variable 
associated with the slack changes so that it no longer 
equals the restraining bound. 

LOW LOWEST 
VAR COST 

LYSINN 58.68 
LYSINN 51 .96 
FSHML 85.78 
FSHML 2.89 
PLTMLX 79.80 
--- -- -
CRBML 1843.75 
FSHML 51 .88 
-- - ---
LYSINN 82.55 
PHOSPN 106.00 
--- ---
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