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CASE STUDY QUESTIONS and ANSWERS:





1.	What is the most profitable production plan for the company?


The most profitable production plan for the company is to utilize the entire crop of 3,000,000 tomatoes.





	a) How many cases of whole tomatoes, tomato juice, and tomato paste?


The optimum is 38,888 cases of Whole Tomato product, 15,000 cases of Tomato Juice product, and 80,000 cases of Tomato Paste product.





	b) How many pounds of grade A tomatoes in each?


There are 13.5 pounds of grade A tomatoes in each case of Whole Tomato product and 5 pounds of grade A tomatoes in each case of Tomato Juice.  There are no grade A tomatoes in each case of Tomato Paste product.  The total use of grade A tomatoes is (13.5 pounds * 38,888 cases) + (5 pounds * 15,000 cases) =  599,988 pounds which is just under the maximum amount available of 600,000.





	c) What is the maximum contribution to overhead and profit?


The maximum contribution to overhead and profit is $45,354.25 based on the STORM data analysis.  This does take into account the $180,000 cost for the tomato crop.





2.	Suppose that the marketing department believes that it can increase the demand for tomato juice to 75,000 cases by means of an advertising campaign.  How much should Red Brand be willing to pay for this campaign?


The new contribution to overhead and profit would not be affected by an increase in demand for tomato juice since the current demand of 50,000 cases is not currently satisfied by the maximized profit product mix.  Red Brand should not spend anything on the advertising campaign.





3.	Suppose that the price for juice is increased by ten cents per case.  What will the new optimum be?


The product mix for the company would not change from the original optimum because the Tomato Juice product still would have the lowest contribution to profit after taking into account variable costs.  Therefore, it would not be profitable to increase production of Tomato Juice versus the original product mix.  The contribution to overhead and profit would increase $1,500 over the original contribution before the Tomato Juice price increase.  The answer is that the optimum product mix will remain the same.


�
FINAL CASE STUDY QUESTIONS and ANSWERS:  (continued)





4.	Should additional grade A tomatoes be bought at eight-and-one-half cents per pound?  If so


Yes, additional tomatoes should be purchased at $0.085 per pound.





	a) How many pounds?


The requirement for $0.085 Grade A tomatoes is 6,599,995.5 pounds.  A total of 7,199,995.5 pounds of tomatoes is required for the production schedule due to the 600,000 pounds of $0.06 tomatoes already on hand.  The production requirement utilizes all of the Grade B tomatoes available.





	b) What is the new production schedule?


The new production schedule based on the availability of the Grade A tomatoes is for the company to produce 88,888 cases of Whole Tomato product, 0 cases of Tomato Juice product, and 80,000 cases of Tomato Paste product.  The production of whole tomato product is still below the demand for the product.  The demand for tomato paste product matches the production.





	c) What is the new contribution?


The new contribution is:


($1.85 profit contribution for Tomato Paste * 80,000 cases) + 


($1.48 profit contribution for Whole Tomatoes * 88,888 cases) - (3,000,000 pounds of tomatoes * $0.06 per pound) - 


(599,988 Grade A tomatoes * $0.085 per pound)


 = $48,555.26

















�
GIVEN DATA AND NOTES:





- the main constraint is the availability and quantity of Grade A tomatoes


- maximize profit using a mathematical model


- production for whole canned tomatoes is unlimited


- production for tomato juice is unlimited


- production for tomato paste is unlimited


- demand for whole canned tomatoes is limited


- demand for tomato juice is limited


- demand for tomato paste is limited


- tomato crop of 3 million pounds is 20% grade A and 80% grade B


- Grade A tomato crop is 600,000 pounds


- Grade B tomato crop is 2,400,000 pounds


- average delivered price of 6 cents per pound for tomatoes


- production capacity is unlimited and can match demand for products


- quality scale is 0 to 10 points with 10 being the highest


- grade A tomatoes are 9 points per pound on the 10 point quality scale


- grade B tomatoes are 5 points per pound on the 10 point quality scale


- whole tomato product must contain a minimum of 8 points per pound


- tomato juice product must contain a minimum of 6 points per pound


- tomato paste product can contain 5 points per pound


- whole tomatoes product contains 6.75 points of grade A and 1.25 points of 


  grade B tomatoes yielding 8 points which is required for quality standards


- one pound of whole tomatoes product contains 0.75 pounds (75%) of grade A 


  and 0.25 pounds (25%) of grade B tomatoes


  -- calculations for whole tomatoes:


     Grade A/9 + Grade B/5 = 1 (pound)     and     Grade A + Grade B = 8


     so (8-B)/9 + B/5 = 1     and      40-5B+9B = 45     and     4B = 5


     so B = 5/4 or 1.25     and     A = 6.75


- tomato juice product contains 2.25 points of grade A and 3.75 points of 


  grade B tomatoes yielding 6 points which is required for quality standards


- one pound of tomato juice product contains 0.25 pounds (25%) of grade A 


  and 0.75 pounds (75%) of grade B tomatoes


  -- calculations for tomato juice:


     Grade A/9 + Grade B/5 = 1 (pound)     and     Grade A + Grade B = 6


     so (6-B)/9 + B/5 = 1     and      30-5B+9B = 45     and     4B = 15


     so B = 15/4 or 3.75     and     A = 2.25


- tomato crop cost is $0.06 per pound x 3,000,000 pounds = $180,000


- cost for crop of tomatoes is not affected by distribution among products


- must maintain current quality of product


- demand for product is greater than the supply of tomatoes


- no requirement to produce any minimum amount of any certain product 
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PRODUCT


DATA�
WT


Whole Tomatoes�
TJ


Tomato Juice�
TP


Tomato Paste�
�
Demand Forecast


(cases)�
   800,000�
    50,000�
    80,000�
�
Pounds of tomatoes (per case)�
        18�
        20�
        25�
�
Demand Forecast


(pounds)�
14,400,000�
 1,000,000�
 2,000,000�
�
Quality Point Standard (0 to 10)�
         8�
         6�
        na�
�
Percentage of Grade A tomatoes required per case�
        75%�
        25%�
         0%�
�
Percentage of Grade B tomatoes allowed per case�
        25%�
        75%�
       100%�
�
Pounds of Grade A tomatoes per case�
        13.5�
         5�
         0�
�
Pounds of Grade B tomatoes per case�
         4.5�
        15�
        25�
�
Cost of Grade A tomatoes per case


at $0.06 per pound�
        $0.81�
        $0.30�
        $0.00�
�
Cost of Grade B tomatoes per case


at $0.06 per pound�
        $0.27�
        $0.90�
        $1.50�
�
Selling Price 


per case�
        $4.00�
        $4.50�
        $3.80�
�
Total Cost of Tomatoes per case�
      - $1.08�
      - $1.20�
      - $1.50�
�
Variable Costs to produce product 


per case�
      - $2.52�
      - $3.18�
      - $1.95�
�
Contribution to Profit and Overhead per case�
      = $0.40�
      = $0.12�
      = $0.35�
�



�



$0.085 PER POUND FOR GRADE A TOMATOES FIGURES:





PRODUCT


DATA�
WT


Whole Tomatoes�
TJ


Tomato Juice�
TP


Tomato Paste�
�
Pounds of Grade A tomatoes per case�
        13.5�
         5�
         0�
�
Pounds of Grade B tomatoes per case�
         4.5�
        15�
        25�
�
Cost of Grade A tomatoes per case


at $0.085 per pound�
        $1.1475�
        $0.425�
        $0.00�
�
Cost of Grade B tomatoes per case


at $0.06 per pound�
        $0.27�
        $0.90�
        $1.50�
�
Selling Price 


per case�
        $4.00�
        $4.50�
        $3.80�
�
Total Cost of Tomatoes per case�
      - $1.4175�
      - $1.325�
      - $1.50�
�
Variable Costs to produce product 


per case�
      - $2.52�
      - $3.18�
      - $1.95�
�
Contribution to Profit and Overhead per case�
      = $0.0625�
      = $0.005


       negative�
      = $0.35�
�









COMMENTS ON EXISTING TABLES IN THE TEST:





- Table 3 Marginal Analysis of Tomato Products is flawed because the tomato 


  crop costs $0.06 per pound regardless of the Grade of the tomato, tomato 


  cost can be included in the profit equation





- Table 2 Product Item Profitability is not correct, because it adds the 


  other products that make no difference in the problem and does not 


  take into account the requirements for product quality that affect Grade A 


  tomato use and it takes into account allocated overhead where the 


  contribution to profit and overhead is what should be computed for the 


  product mix of tomato products





- ignore allocated overhead since we are calculating the contribution to 


  profit and overhead, possibly assume that allocated overhead is a term 


  used by the accounts and not pertinent for management science?





�
STORM USER INPUT DATA FOR QUESTIONS #1, #2, and #3





OBJECTIVE FUNCTION:


	Maximize profit subject to the constraints.





VARIABLES:


	WT  =  cases of Whole Tomato product


	TJ  =  cases of Tomato Juice product


	TP  =  cases of Tomato Paste product


	GA  =  pounds of grade A tomatoes


	GB  =  pounds of grade B tomatoes





PROFIT:


Profit = (WT Selling Price - WT Variable Costs) * WT Cases Produced +


         (TJ Selling Price - TJ Variable Costs) * TJ Cases Produced +


         (TP Selling Price - TP Variable Costs) * TP Cases Produced -


         Cost of Grade A Tomatoes -


         Cost of Grade B Tomatoes





	P = ($4.00-$2.52)WT + ($4.50-$3.18)TJ + ($3.80-$1.95)TP - TC





	so





	P = $1.48WT + $1.32TJ + $1.85TP - $180,000 or





	Profit Equation = $1.48WT + $1.32TJ + $1.85TP -$0.06GA - $0.06GB





	or including the cost of tomatoes in the product contributions to 


	   profit and overhead





	Profit Equation = $0.40WT + $0.12TJ + $0.35TP





CONSTRAINTS:


	WT  <=    800,000 cases demand for Whole Tomato product


	TJ  <=     50,000 cases demand for Tomato Juice product


	TP  <=     80,000 cases demand for Tomato Paste product


	GA   =    600,000 pounds of Grade A tomatoes available


	GB   =  2,400,000 pounds of Grade B tomatoes available





     pounds of Grade A tomatoes for one WT case * WT cases produced + 


     pounds of Grade A tomatoes for one TJ case * TJ cases produced


     <= 600,000 pounds


     so (13.5 * WT) + (5 * TJ) <= 600,000





     pounds of Grade B tomatoes for one WT case * WT cases produced +


     pounds of Grade B tomatoes for one TJ case * TJ cases produced +


     pounds of Grade B tomatoes for one TP case * TP cases produced


     <= 2,400,000 pounds


     so (4.5 * WT) + (15 * TJ) + (25 * TP) <= 2,400,000


�
STORM USER INPUT DATA FOR QUESTION #4





OBJECTIVE FUNCTION:


	Maximize profit subject to the constraints.





VARIABLES:


	WT  =  cases of Whole Tomato product


	TJ  =  cases of Tomato Juice product


	TP  =  cases of Tomato Paste product


	GA  =  pounds of grade A tomatoes ($0.06 per pound)


	GB  =  pounds of grade B tomatoes ($0.06 per pound)


	GC  =  pounds of grade A tomatoes ($0.085 per pound)





PROFIT:


Profit = (WT Selling Price - WT Variable Costs) * WT Cases Produced +


         (TJ Selling Price - TJ Variable Costs) * TJ Cases Produced +


         (TP Selling Price - TP Variable Costs) * TP Cases Produced -


         Cost of Tomato Crop (TC)





	P = ($4.00-$2.52)WT + ($4.50-$3.18)TJ + ($3.80-$1.95)TP - TC





	so





	P = $1.48WT + $1.32TJ + $1.85TP - $180,000 - $0.085GC








CONSTRAINTS:


	WT  <=    800,000 cases demand for Whole Tomato product


	TJ  <=     50,000 cases demand for Tomato Juice product


	TP  <=     80,000 cases demand for Tomato Paste product


	GA   =    600,000 pounds of Grade A tomatoes available


	GB   =  2,400,000 pounds of Grade B tomatoes available


	GC   =  unlimited





	for $0.06 tomatoes only:


     pounds of Grade A tomatoes for one WT case * WT cases produced + 


     pounds of Grade A tomatoes for one TJ case * TJ cases produced


     <= 600,000 pounds


     so (13.5 * WT) + (5 * TJ) <= 600,000





     pounds of Grade B tomatoes for one WT case * WT cases produced +


     pounds of Grade B tomatoes for one TJ case * TJ cases produced +


     pounds of Grade B tomatoes for one TP case * TP cases produced


     <= 2,400,000 pounds


     so (4.5 * WT) + (15 * TJ) + (25 * TP) <= 2,400,000





�
STORM DATA FOR QUESTIONS #1, #2, and #3





                             STORM DATA SET LISTING


                      LINEAR & INTEGER PROGRAMMING DATA SET        Problem Description Parameters


        Title                             : Red Brand Canners


        Number of variables               :          5


        Number of constraints             :          7


        Starting solution given           :        YES


        Objective type (MAX/MIN)          :        MAX








                                Red Brand Canners


                        OPTIMAL SOLUTION - SUMMARY REPORT


         Variable          Value         Cost  Lower bound  Upper bound


         WT                38888       1.4800            0        38888


         TJ                15000       1.3200            0     Infinity


         TP                80000       1.8500        80000     Infinity


         GA          600000.0000      -0.0600       0.0000     Infinity


         GB         2400000.0000      -0.0600       0.0000     Infinity


 


         Objective Function Value = 45354.25








                                Red Brand Canners


                        OPTIMAL SOLUTION - SUMMARY REPORT


                   Constraint  Type       RHS           Slack


                   WT DEMAND    <=   800000.0000  761112.0000


                   TJ DEMAND    <=    50000.0000   35000.0000


                   TP DEMAND    <=    80000.0000       0.0000


                   GA AVAIL     =    600000.0000       0.0000


                   GB AVAIL     =   2400000.0000       0.0000


                   GA REQD      <=   600000.0000      12.0000


                   GB REQD      <=  2400000.0000       4.0000





                   Objective Function Value = 45354.25





�
STORM DATA FOR QUESTIONS #1. #2, and #3  (continued)





                             STORM DATA SET LISTING


                        DETAILED PROBLEM DATA LISTING FOR                                Red Brand Canners        ROW LABEL          WT         TJ         TP         GA         GB


        OBJ COEFF        1.48       1.32       1.85      -0.06      -0.06


        WT DEMAND          1.         0.         0.         0.         0.


        TJ DEMAND          0.         1.         0.         0.         0.


        TP DEMAND          0.         0.         1.         0.         0.


        GA AVAIL           0.         0.         0.         1.         0.


        GB AVAIL           0.         0.         0.         0.         1.


        GA REQD          13.5         5.         0.         0.         0.


        GB REQD           4.5        15.        25.         0.         0.


        VARBL TYPE       IPOS       IPOS       IPOS        POS        POS


        LOWR BOUND          .          .     80000.          .          .


        UPPR BOUND     38888.          .          .          .          .


        INIT SOLN          0.         0.         0.         0.         0.








                   ROW LABEL  CONST TYPE      R H S      RANGE


                   OBJ COEFF        XXXX       XXXX       XXXX


                   WT DEMAND          <=    800000.          .


                   TJ DEMAND          <=     50000.          .


                   TP DEMAND          <=     80000.          .


                   GA AVAIL            =    600000.          .


                   GB AVAIL            = 2.4000E+06          .


                   GA REQD            <=    600000.          .


                   GB REQD            <= 2.4000E+06          .


                   VARBL TYPE       XXXX       XXXX       XXXX


                   LOWR BOUND       XXXX       XXXX       XXXX


                   UPPR BOUND       XXXX       XXXX       XXXX


                   INIT SOLN        XXXX       XXXX       XXXX
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