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Product mix [Croscill Home]:

(Product mix) Croscill Home is a leading seller for classic luxury bedding, bath and window collections in United States. Company manufactures various designs of bedsheets, curtains and cushion cover. Company can easily manufacture all 3 items out of the same cloth print and sell to the customers. For current month, company has a cloth print of 1,000,000 square inches each with cost of $0.01 per square inch. 1 Bedsheet requires 39*75 square inches of cloth, 1 curtain requires 82*84 square inches of cloth and 1 cushion cover requires 16*16 square inches of cloth. As per the customer demand in market, minimum 10 curtains need to be produced and number of bedsheets should be at least twice the number of cushion covers produced. Each bedsheet is sold at $70; each curtain is sold at $180 and each cushion cover is sold at $40. What should be the optimal number of bedsheets, curtains and cushions to be produced by company given the business constraints.	
Discussion: -	
The Objective over here is to decide the optimal number of bedsheets, curtains and cushion cover for Croscill home such that the company is able to achieve maximum profit while meeting all its constraints. The input parameters for this problem are squared inches of cloth required to produce 1 unit of each item type i.e. bedsheet(39*75), curtain(82*84) and cushion cover(16*16), selling price for each item[$70, $180, $40] total cloth available with company and cost per squared inches of cloth to the company($0.01). 
Since we need to decide the optimal number of bedsheets, curtains and cushion covers to produce, so our decision variable is how many of each of these to produce. 
Next the objective is to find the maximum profit which will be the difference between total revenue after selling and total cost incurred by the company for manufacturing the number of items as given by decision variable.
The profit should be maximized given the constraints that total cloth available for producing different items is limited (1,000,000 squared inches). As per customer demand, minimum number of curtains to be produced is restrained (10) and number of bedsheets to be produced should be greater than or equal to twice the number of cushions to be produced.
Now we are clear with input parameters, decision variable, objective function and constraints, we can write our mathematical model and consequently set up in excel to solve using excel solver.
Mathematical Model: -
Parameters (Inputs):



 





Decision Variables:


Objective:



Constraints:




Total cloth that can be used is limited and the last 2 constraints are based on market condition for this industry.

[bookmark: _GoBack]Excel Implementation:

Please find the attached spreadsheet for solution. 
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As per the optimization model company can produce 304 units of bedsheets, 10 curtains and 152 units of cushion covers to get the maximum profit. 
Solver’s sensitivity report performs two types of sensitivity analysis:
(1) On the co-efficient of the objective (coefficient of Bedsheets, curtains, cushion covers)
(2) On the right sides of the constraints (3 constraints as mentioned above)
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In the variable cells table, we can see final profit coefficient for 1 unit of bedsheets, curtains and cushion cover along with the allowable increase and decrease in this profit coefficient before the optimal solution changes. It means that if we increase profit coefficient for bedsheets by 387 or decrease by 10.2, the optimal solution will remain unchanged i.e. 304 units of bedsheets, 10 curtains and 152 cushion covers. Similarly, we can interpret for curtains and cushion covers.
In the constraints table, we can see the shadow price which indicates how much the objective function will change for every 1-unit change in the constraint given the change happens within allowable range as mentioned by allowable increase and decrease. It means that if we increase the minimum number of curtains constraint from 10 to 11, then the final profit will decrease by $23.05 i.e. $19,271.73. This will continue to happen till allowable increase (135) and allowable decrease (10). Similarly, we can interpret for other constraints.
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Cost Price of cloth S 0.01 {per sq inches

Bedsheets Curtains Cushion
Objective function
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|$ 4000
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Microsoft Excel 16.31 Sensitivity Report
Worksheet: [Cloth.xIsx]Sheet1
Report Created: 12/5/19 10:12:53 AM

Variable Cells

Final Reduced Objective  Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease
$CS14 # of units to produce Bedsheets 304.9852604 0 40.75 387.03125 10.21777003
$D$14 # of units to produce Curtains 10 0 111.12 23.05273501 1E+30
SES14 # of units to produce Cushion 152.4926302 0 37.44 1E+30 20.43554007

Constraints

Final Shadow Constraint  Allowable Allowable

Cell Name Value Price R.H. Side Increase Decrease
$C$18 Total cloth used Bedsheets 1000000 0.019479201 1000000 1E+30 931120
$C$19 Minimum 2 curtains Bedsheets 10 -23.05273501 10 135.1800232 10
$C$20 Bedsheets >= 2*Cushion Bedsheets  304.9852604  -16.2266623 0 318.3316239 7274.375
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Croscill Home.xlsx


Microsoft_Excel_Worksheet.xlsx
Sensitivity Report 1

		Microsoft Excel 16.31 Sensitivity Report

		Worksheet: [Cloth.xlsx]Sheet1

		Report Created: 12/5/19 10:12:53 AM

		Variable Cells

								Final		Reduced		Objective		Allowable		Allowable

				Cell		Name		Value		Cost		Coefficient		Increase		Decrease

				$C$14		# of units to produce Bedsheets		304.9852603996		0		40.75		387.03125		10.2177700348

				$D$14		# of units to produce Curtains		10		0		111.12		23.0527350147		1E+30

				$E$14		# of units to produce Cushion		152.4926301998		0		37.44		1E+30		20.4355400697

		Constraints

								Final		Shadow		Constraint		Allowable		Allowable

				Cell		Name		Value		Price		R.H. Side		Increase		Decrease

				$C$18		Total cloth used  Bedsheets		1000000		0.0194792008		1000000		1E+30		931120

				$C$19		Minimum 2 curtains Bedsheets		10		-23.0527350147		10		135.1800232288		10

				$C$20		Bedsheets >= 2*Cushion Bedsheets		304.9852603996		-16.2266622994		0		318.3316239316		7274.375





Sheet1

				Parameters

				Cloth available		1,000,000		sq inches																								Input parameters

				Cost Price of cloth		$   0.01		per sq inches																								Decision variable

																																Constraint

						Bedsheets		Curtains		Cushion																						Calculated field

				Cloth required (sq inches)		2925		6888		256																						Objective function

				Selling price		$   70.00		$   180.00		$   40.00



				Decision Variable

						Bedsheets		Curtains		Cushion

				# of units to produce		304.9852603996		10		152.4926301998

				Constraints

				Total cloth used 		1,000,000		<=		1,000,000

				Minimum 2 curtains		10		>=		10

				Bedsheets >= 2*Cushion		304.9852603996		 >=		305



				Objective Function

				Total cost		$   10,000.00

				Total selling price		$   29,248.67

				Total profit		$   19,248.67






