





















































RHS ANALYSITS
TYPE NAME INCREMENT VALUE DECREMENT VALUE
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Figure 11. DO.D/]J report — requirements

Cost Range Report

The quantity of each ingredient required (given in the basis variables
report) will remain unchanéed within the cost range indicated by the
cost range (COST.R) report (Figure 12). For example, 20.285 lbs. of
38% cream (I2) would still be required in an optimal solution even if it
cost 26.466¢ per pound. Similarly, the same amount would be required
if the cost dropped to 25.012¢ per pound. If the price of 38% cream
exceeded 26.466¢, however, certain changes in the activity levels of
the ingredients in the optimal blend would occur, because an ingredient
which is bounded would move away from its bound. In this case less
whey (I19), which is present in the optimal solution at its upper bound
of 4 1bs., would be required — other ingredients would be allocated to
fill in the slack left by the reduced amount of whey and the reduced
amount of 38% cream if the cost of the cream exceeded the cost range
limit. Thus, if the cost does change past the range indicated, the
problem should be re-solved.

COSTR

NAME ~ CURRENT COST  HIGHEST COST  HIGH VARIABLE  LOW VARIABLE  LOWEST COST
12 26.3 26,466 119 118 25.012

16 3.3 3.304 111 118 3.095
113 7.6 7.751 118 119 7.576
120 10.2 11.4504 ™S TS . 155
122 7.0 8.289 124 - INFINITE
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Figure 12, Cost range report

On the other hand, if the cost of 38% cream were to drop below 25.012¢,
dry buttermilk (I18) — which is not used in the optimal blend (that is, is
bounded at zero) — would move away from its bound and enter the optimal
blend to replace some of the cream.
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SUMMARY

Again, 3.6% milk (I6) would remain at its 53. 814~lb. activity level in

the optimal blend within a 3. 095¢ to 3. 304¢ cost range. If the cost
exceeded 3.304¢, some of it would be replaced by 4.2% milk (I11); if the
cost fell below 3.095¢, some of it would be replaced by dry buttermilk
(I18). The cost range report provides a good measure of sensitivity to
price changes since it indicates at what prices the optimal solution will
change and what ingredients may be used most appropriately to substitute
for unavailable or overpriced stock. The producer is alerted to those
price changes which, if incorporated into the matrix for re-solution,

will affect the composition of a least-cost blend.

The foregoing discussion has demonstrated the applicability of linear
programming techniques in ice cream production. To that end we
constructed an LP model designed to solve a typical production problem.
Though the problem was simplified by assuming that most of the materials
were available in unlimited quantities, the LP model formulated here can
be readily adapted to reflect inventory limitations, recipe changes, and
basic ingredient changes.

Construction of the basic LP model entails little more than organizing,
in a special format, the data historically used in calculating ice cream
blends. Once constructed initially and converted to input media for
computer processing, the model becomes a master record. It can be
updated regularly to account for new conditions such as the addition or
deletion of activities, changes in inventory constraints, changes in costs,
and changes in specifications. In short, it can be made to respond
immediately to every change in market and production conditions.

Further, the various output reports alert the producer not only to the
specific optimal solution of the problem at hand, but also to a variety of
relationships any one of which may profoundly influence the total cost of
the final blend. The computer thus enables the producer to re-solve
the same problem rapidly with a number of variations suggested by the
output reports. He can, in effect, use the program as a model to aid in
the solution of a series of different problems: What if the price of each
raw material varies? What if certain inventory purchases are possible
at specific prices — can the inventory be forced economically into future
production requirements? What if quality controls vary? Because it
can answer all these questions, the linear programming system enables
the producer to make the most judicious policy decisions in blending,

“quality control, inventory control, purchasing, and product research.

It makes possible continuous management study resulting in decreased

costs, increased efficiency, and maximum profits.
, ; .
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