EMBA 638 Sample HW 2	SOLUTIONS		  
Professor Druehl			

1. Assume a drive-up window at a fast food restaurant. Customers arrive at the rate of 22 per hour. The single employee can serve one customer every two minutes. Assume exponential interarrival and exponential service rates.

A) Fill in the table.
	A
	22/hr

	Average interarrival time
	60/22 = 2.73 min

	S
	30/hr

	Average service time
	2 min

	Utilization
	22/30=.733

	m
	1

	CVIAT, 
CVST
	1,1 because its exponential



B) What is the average number of customers in line?


C)  What is the average number of customers in the system?
Ls=Lq+A/S=2.01+.733=2.75 customers
D) What is the average waiting time in line?
Wq=Lq/A=2.01 cust / 22cust/hr=.091 hr=5.5 min
E) What is the average waiting time in the system?
Ws=Ls/A=2.75 cust/22 cust/hr=.125 hr=7.5 min


2. Assume a drive-up window at a fast food restaurant with a single employee. The exact interarrival time and service time distributions are not known, but the average and standard deviation has been measured. Customers arrive at the rate of 25 per hour. The standard deviation of the interarrival time is 1 minute. The restaurant has installed automation and the service time is an average of 2 minutes with a standard deviation of .5 minutes. 

A) Fill in the table.
	A
	25 customers/hour = 0.4167 customers/minute
	

	Average interarrival time
	1hour/25 customers → .04 hours =2.4 minutes
	

	S
	1 customer/2 min = .5 customer/minute = 30 customers/hour
	

	Average service time
	2 minutes
	

	Utilization
	25/30= .833 or 83.3%
	

	m
	1
	

	CVIAT
	Std dev/(1/A)=std dev * A = 1*.4167 = .4167 

	

	CVST
	Std dev/(1/S)=std dev * S= .5*.5 = .25
	



B) What is the average number of customers in line?



C) [bookmark: _GoBack] What is the average number of customers in the system?
Ls=Lq+A/S=.5+.833=1.33 cust
D) What is the average waiting time in line?
Wq=Lq/A=.5/.4167=1.2 min
E) What is the average waiting time in the system?
Ws=Ls/A=1.33/.4167=3.19 min


3. William Belville’s computer training school, in Richmond, stocks workbooks with the following characteristics: Demand D = 19,500 units/year, Ordering cost K = $25/order, Holding cost h = $4/unit/year. Assume 365 days/year. Each workbook costs $10.
a) Calculate the EOQ.
EOQ = =494 units

b) Calculate the optimal interval in working days between orders (TBO)?
TBO=(EOQ/D)*Working days = (494/19500)*365=9.2 days

c) What is the optimal number of orders per year?
D/EOQ = 19500/494=39.5 orders/year

d) What are the annual holding costs?
Holding costs = H*(EOQ/2)=4*494/2=$988

e) What are the annual ordering costs?
Ordering costs = (D/EOQ)*S=(19500/494)*25=$987

f) What are the total annual inventory costs?
Total cost = holding + ordering 
TC=$988+$987=$1975


4. Based on available information, weekly demand for CD-ROM drives average 50 units (normally distributed), with a standard deviation of demand of 5 drives/week. Lead time is 1 week. Management wants a 97% service level. They use a continuous review policy. The cost per unit is $85, the ordering cost is $3 and the holding cost rate is 20%. They work 52 weeks/year.
a) What value of z should be applied?
Z=1.88
b) How many drives should be carried as safety stock?
SS=Z*sigma*sqrt(L)=1.88*5*1=9.4 drives~9 drives

c) What is the appropriate reorder point?
ROP=dL+ SS=50+9.4=50+9.4=59 drives

d) What is the inventory policy?
EOQ=sqrt(2*D*K/h)=sqrt(2*50*52*3/(.2*85))=30.3~30 drives
Reorder EOQ=30 drives when Inventory Position falls below ROP=59 drives.




5. Crew Soccer Shoes Company is reconsidering its current inventory control system and distribution strategy for soccer shoes. The information regarding the shoes is as follows:
Annual Demand = 1000 pairs/year
Lead time = 1 weeks
Order cost = $35/order
Holding cost = $2.00/pair/year
Service Level = 95%
Standard deviation of annual demand = 1000
Number of weeks/year = 50

If Crew currently has one warehouse and serves both the East and West Coast demand (which are equal and they assume normally distributed and independent), what will happen to demand, total inventory, and safety stock if they open a second warehouse (which serves half the country)?  Try to answer in words, then with math.

Assume they use a fixed quantity Q, R system and each warehouse will serve one Coast. 
Demand does not change. The entire country still demands 1000 pairs per year regardless of how many warehouses they have.
Z = 1.65 for service level of 95%
Total inventory (which includes safety stock) and safety stock will increase. This is because they are losing the benefit of pooling.

If we use weekly demand
For one warehouse:


R=dL+=20*1+1.65*141.42*sqrt(1)=20+232.62~253 units

Two warehouses:
For each:
d=20/2 = 10 pairs

So for each =10*1+1.65*100*sqrt(1)=174.5 pairs~175 pairs
So for both: 2*175=350 pairs

Total inventory increased from 253 to 350 and SS increased from 253 to 329.  The inventory needed to serve average demand did not change (20 units).


