Manufacturing Systems 

Quiz 2 Spring 2008   
NAME _________________________

SHOW WORKING TO RECEIVE FULL CREDIT
a) The demand for a part  follows a Poisson distribution with an average of 3 items per month. What is the probability of the demand being 2 or more in a month?


[image: image1.emf]Mean 3

r 0 1

p(r)  0.050 0.149


Prob of 2 or more  = 1 – 0.05 – 0.149 = 0.801
b) The demand for a part with a 1 month lead time follows a Poisson distribution with an average of 4 items per month. For mean = 4, the Poisson Distribution p(r) is shown in the table below. Calculate the cumulative distribution G(r) and the backorders B(r) for r = 0 to 4. Show your working for at least one of each calculation.


[image: image2.emf]Mean 4

r 0 1 2 3 4

p(r)  0.018 0.073 0.147 0.195 0.195

G(r)  0.018 0.092 0.238 0.433 0.629

B(r)  4 3.01832 2.10989 1.348 0.7815


c)  If the demand is as shown in 1b., the ordering cost is $35, the holding cost is $12 per item per year and the backorder cost is $96 per item per year, what is i) the optimal reorder quantity and ii) the optimal reorder point (assume that the demand is normally distributed)? 

i. EOQ = sqrt(2AD/h) = sqrt(2x35x48/12) = 16.73 = 17

ii.  Mean = 4, sd = sqrt(4) = 2   critical ratio = b/(b+h) = 96/(96+12) = ..8888
Z from normal distribution tables  Φ(z) = 0.8888 z = 1.22
r* = mean + z x sd = 4 + 1.22 x 2 = 6.44
d) If the EOQ for a part is 100, what is the percentage increase in cost if 133 are ordered?
Cost ratio = 0.5(1.33+1/1.33)= 1.0409  Therefore there is a 4.1% increase in cost

2)  The demand for a part is 50 per month, a cost of $400, an ordering cost of $700 and a cost of capital of 10% per year. 
a) What is the EOQ?

EOQ =Srt (2AD/h) = srt(2x700x600/40) = 144.913
b) The company decides to implement a  power-of-2  ordering policy with a minimum reorder interval of one month and all order cycles placed on a power-of-2 multiple of months (1, 2 , 4, … months) in order to share truck capacity with other items. What is the least cost reorder interval?  
Order frequency is 144.913/50  = 2.89 since this is larger than 2*srt(2), the least cost reorder interval is 4 months
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