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Case #1: Company: Bell Computer
There are two options for Bell Computer Company’s expansion which is the medium scale and the large scale. For both scales, the demands could be low, or medium, or it could also be high with its respective probability of 0.20, 0.50, and 0.30. If the company chooses an expansion on a medium scale, the probable profits for low scale is amounting to $50,000, for the medium scale is about $150,000, as well as, for high demand scale is estimated to $200,000. In comparison with the expansion in large scale, the profits for low demand is $ 0, for medium demands is $100,000, and for high demands is $300,000 (Russell & Taylor, 2011).  To help the Bell Computer Company resolve their predicament as to which expansion they will choose whether the large scale or the medium scale comparison in generating profit will be presented (Hossein, 2014). Expansion in large scale has a probability to generate higher profit in higher demand but it will generate less or lower profit in both low as well as medium demand compared to expansion in medium scale. In low demand, the large scale expansion will only reap small profit thus it poses more risk compared to expansion at a low scale. The value expected is the action’s anticipated value where this action is likely to have multiple results or products. There is a need to determine the probability of every outcome’s occurrences. According to Hossein (2014), the calculation of the expected value is accomplished by multiplying every possible outcome through its occurrence’s probability as well as adding up the entire values. 

	
	
	Medium-Scale 
	Large-Scale
	
	
	

	
	
	Expansion Profits
	Expansion Profits
	
	
	

	
	
	Annual Profit 
($1000s)
	P(x)
	Annual Profit 
($1000s)
	P(x)
	
	
	

	Demand
	Low
	50
	20%
	0
	20%
	10
	0
	

	
	Medium
	150
	50%
	100
	50%
	75
	50
	

	
	High
	200
	30%
	300
	30%
	60
	90
	

	
	
	
	
	
	
	145
	140
	

	Expected Profit ($1000s)
	145
	140
	
	
	


Comparing the expected value, both expansions on medium scale as well as, the large scale will greatly assist Bell Company to opt the best decision which will bring them more profit. With the medium scale expansion, the expected value is $145 whereas in the large expansion the expected value is $140. This only shows that expansion for medium scale has greater expected value compared to the expansion of the project on a large scale (Russell & Taylor, 2011).  In addition to this, expansion in medium scale is more probable in reaching and maximizing the expected profit. 

However, determining the expected value is not reliable enough to make a sound decision for the kind of expansion where the company can earn more profits. It is vital for the management to identify and determine the possibility of deviation profits from its expected value. Variance is now required to determine this deviation possibility. Variance is used to measure the extent of expansion of random values from mean value. If the variance is higher, random values are spread further from the mean. In this case, the low variance is deemed as more appropriate.  The random variable’s variance is the squared deviation’s expected value after the mean. The formula of the discrete random variable’s variance is Var iance= E [(X-µ) 2] = ∑[P(X)* (X-µ)2] (Hossein, 2014). Based on the computation, the result of the variance in expansion project in medium scale is 2, 725, whereas, the large scale expansion is 12,400. It is revealed in the result of the calculation that the variation in large scale expansions’ profit is higher compared to the variation in medium scale expansion’s profit. The risk is also shown in the measurement of the standard deviation. 

	Risk Analysis for Medium-Scale Expansion

	Demand
	Annual Profit (x)
$1000s
	Probability P(x)
	(x - µ)
	(x - µ)2
	(x - µ)2 * P(x)

	Low
	50
	20%
	-95
	9025
	1805

	Medium
	150
	50%
	5
	25
	12.5

	High
	200
	30%
	55
	3025
	907.5

	
	
	
	
	σ2 =
	2725

	
	
	
	
	σ =
	52.2015325


	Risk Analysis for Large-Scale Expansion

	Demand
	Annual Profit (x)
$1000s
	Probability P(x)
	(x - µ)
	(x - µ)2
	(x - µ)2 * P(x)

	Low
	0
	20%
	-140
	19600
	3920

	Medium
	100
	50%
	-40
	1600
	800

	High
	300
	30%
	160
	25600
	7680

	
	
	
	
	σ2 =
	12400

	
	
	
	
	σ =
	111.355287


Standard deviation is measurement utilized for the purpose of quantifying the variation’s amount of data values’ set. The calculation is performed by getting the variance’s square root. The deviation in low standard points out that the random value is expected to become closer to expected value and lower risk while the deviation for higher standard specifies higher or greater risk. Based on the table shown above, the expansion projects’ standard deviations on medium scale as well as large scale are 52.202 and 111.355 respectively (Russell & Taylor, 2011). The standard deviation’s lower value of the medium scale expansions denotes fewer risks compared to the expansion project on a large scale. Thus the project expansion for medium scale appears to be more objective in terms of minimizing the riskiness (Hossein, 2014).  Due to lesser uncertainty offered by medium-scale expansion based to the result of the calculation, it is recommended for the company to choose the expansion project in medium scale because this brings greater expected value as well as lower risk. 

Case 2: Kyle Bits and Bytes

The HP Laser printer is the popular products of Kyle Bits and Bytes. Every week there is a demand of 200 units of this product with one week lead time but this demand is not consistent where Kyle observed the inconsistency through the standard deviation is 30. For this Kyle wants to determine the reorder point of the product by setting the stock-outs acceptable maximum probability to 6%. 

With Kyle’s case, the demand required is the variable. Since the demand needed is the variable, it is anticipated it can be interpreted through the normal distribution. Calculation for lead time’s average demand for the lead time is equivalent to the average of the daily demand’s sum within the lead time (Russell & Taylor, 2011). The daily demands’ average is multiplied by the days in lead time. And the distribution’s variance is calculated by getting the daily variance’s sum based on the days included in the lead time. The reorder point is:

 R= dL + z* σ*√L. Where, d = the daily demand’s average; the L is equal to lead time; σ is equal to daily demand’s Standard deviation; and z is equal to the the standard deviations’ number that corresponds to probability’s service level according to Russell & Taylor (2011). Where, d is equal to 200/7 units; L is equal to 7 days, and σ is equal to 30/7.
The stock-outs 6% stock-out probability demotes that the service level should be 0.94. Utilizing the z-table the corresponding value of z is equal to 1.56. Thus, the reorder point which is represented as R = (200/7)*7 + 1.56*(30/7)* √7 = 200 + 17.69 = 217.69.  For example, if Kelly placed an order and its level in inventory of its units reached up to 218 if the demand is the variable, the possibility for the shortage is greater (Hossein, 2014). This shortage may occur during the time that demand for the product is needed and there is a need to maintain the security of the stock to avoid the risk of getting out of stock. This safety stock is an additional inventory that should be maintained by the firm above the expected demand to avoid getting out of stock and this can be determined through the service level. The firm decides the probability that can be afforded for the stock-out and service level determines the probability for not having out of stock in the course of lead time (Russell & Taylor, 2011).  If the service level probability is 90% the firm is required to meet the demand needed for the lead time. This means that if the out of stock probability is 10%, the safety stock can be determined by:

The safety stock is equal to z*σ*√L; L is equal to lead time; σ is equal to daily demand’s standard deviation; and z is equal to the standard deviation that corresponds to the probability of the service level. In Kelly’s case, L represented by 7 days and σ is represented by 30/7 as standard deviation and the accepted maximum probability of the stock-out is about 6% (Russell & Taylor, 2011). This denotes that service level’s equivalent to 0.94. Utilizing the z-table, the corresponding value of z is 1.56.  Hence, the safety stock is equal to 1.56*(30/7) * √7 = 17.69, getting the result of 18 units. Then, Kelly’s needs to keep 18 units of HP laser printer as safety stock to evade any possible stock-out.
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