BA380N Fall 2010 Final Solutions

1.

A. 481 kilts

Cu=p-c+g=225-125+20=120

Co=c-v=125-75=50

Service Level=120/(120+50)=0.7058

So  z=0.54

Q=400+0.54*150=481

B. 24.83%

Z=(502-400)/150=0.68

F(z)=0.7517

Probability of stockout=1-0.7517=24.83%

C. z= 0.68; L(z) = 0.148; 

ELS = L(z) * sigma = 0.148 * 150 = 22.2 kilts

ES = mu – ELS = 400 – 22.2 = 377.8 kilts

FR = ES/mu = 377.8 / 400 = 94.5%

D. No D was given 

E. ELI = Q – ES = 502 – 377.8 = 124.2 kilts

F.  

Expected Profit=ES*(p-c)-ELI*(c-v)-ELS*G

=377.8* 100-124.2*50-22.2*20

=$31,126

G. From B, the service level = 75.2%.  We know that the SL = Cu/(Cu + Co).  Doing some algebra yields that: Cu = Co*SL/(1-SL) = 50*75.2%/(1-75.2%) = $151.61.  Because Cu = P-C+G = 225 – 125 + G = 151.61, this implies that G implicitly is set at $151.61 – (225-125) = $51.61.  

Give a point for any comment that seems reasonable.

2. 

A.  The upper control limit = mean + 3 * std.dev (daily mean) = 48 + 3 * 1 = 51 inches.  So the process is not out of control.

B.  Yes.  If several hundred balls are being produced each day, then even though the process is in control, a daily mean of 50.5 inches implies that a sizable percentage of the balls are likely to have a bounce of greater than 51 inches.   

C. Process capability = min[ (USL-mu)/sigma, (mu – LSL)/sigma] = [(4.250 – 4.200)/0.015, (4.200 – 4.125)/0.015] = min [ 3.33, 5] = 3.33 sigma

