Linear Programming
[bookmark: _GoBack]The Cranfield Manufacturing company makes six components for sale to companies that deal with refrigeration. The six components are TXV, EVA, CCS, COM, CON and REC. The components have capacity constraints. Using Linear Programming model, an formula for production quantities for the Cranfield Manufacturing production puzzle could be established: a ≤1000, a ≥ 600, b ≤1000, c ≤ 200, d ≤1000, e ≤1000 and f  ≤1000. The objective function is Cont = 90a + 198b + 128 c + 204 d + 140 e + 15 f.
This means that for every component of say, TXV, the contribution of £ 90 is made. This is also the case for all other components. A component of EVA yields £198, CCS yields £128, COM yields £204, CON yields £140, and REC fields £15 from Cranfield. The other constraints are; 
Shaper			31a +22b +12c + 22d + 16e + 42 f ≤ 1200
Grinder		40a +15b +23c + 46d + 25e + 28 f ≤ 1100
Binder			35a +18b + 17c + 20d + 23e + 52 f ≤ 1000
Cables and electronics	38b + 23c + 47d ≤ 800
Component C makes sense to find additional demand. From the case, there is already an expected demand of 600 for CCS. This will mean that the demand capacity for CCS will be lower and extra demand would be good for the company to avoid shortage. The goal function and all constraints must be linear, which is a basic criterion of linear programming. Several corporate and industrial challenges, on the other hand, are nonlinear in nature in real world scenarios. Linear programming simply considers a single goal, such as maximizing profits or cost cutting. However, in today's fast-paced business world, no one universal goal exists for all firms. It also presupposes that the values of choice variable co-efficients are known with confidence. Linear programming cannot be used to solve a wide range of problems with probabilistic coefficient values because of this constraint. In LP, parameters are expected to be constant, however this is not the case in practice. The decision variables in linear programming can accept non-negative integer as well as fractional values. However, we frequently encounter scenarios in which planning models include integer-valued parameters.

Decision trees
By use of a decision tree, the company can decide on a manufacturing decision. By use of manufacturing information provided, the following decision tree could be made: 
	
	Probability
	Manufacture
	
	Purchase
	

	Demand
	
	Projected Profit
	Outcome
	Projected Profit
	Outcome

	Low
	0.3
	-30
	-9
	15
	4.5

	Medium
	0.45
	50
	22.5
	25
	11.25

	High
	0.25
	90
	22.5
	80
	20

	Total
	
	
	36
	
	35.75


Based on the decision tree, Cranfield should manufacture since it has a higher expected outcome.
The company could use market research to gain perfect information on the possible outcomes for demand in the market. 
With perfect info			
Demand	Probability	Best outcome	
Low	0.3	15	4.5
Medium	0.45	50	22.5
High	0.25	90	22.5
Total			49.5

EV with perfect information			49.5
EV without perfect information		36
EVPI						13.5
 The value of perfect information is 13.50 which is significant and a good sign  that the demand estimates could perform well with perfect information. Therefore, the demand estimates could perform well in their existing levels without further change.
With perfect information, the Cranfield company will yield 49.5 in thousands of pounds.  This will be subject to market research being done on the best possible outcome. From the analysis above, a favourable market research probability is 41%. Best outcome with market research is 66.5% for optimal decision making.
	With perfect info
	
	

	Demand
	Probability
	Best outcome
	

	Low
	0.3
	0.85
	0.255

	Medium
	0.45
	0.55
	0.2475

	High
	0.25
	0.65
	0.1625

	Total
	
	
	0.665


The company would be willing to pay 3.71 in thousands of pounds for market research. Market information would help the company in making an optimal decision in production. From the analysis, value of market information will help the company better plan and forecast the demand, production and profitability. The market information is therefore efficient such that it allows the company to make decisions in a timely manner.
The Expected Value analysis has various limitations as outlined below:
· The probability utilized in most cases are highly subjective.
· Because the EV is just a weighted average, it has no value for a one­time occurrence.
· The EV conveys no indications of the risk associated with the distribution of potential scenarios concerning the EV.
· It's conceivable that the EV does not correlate to any of the actual results.
· A lot of matters are assumed to stay constant, which, in reality, cannot be constant. E.g. demand.

