EMBA 638 Practice Problems 		Inventory
Professor Druehl
[bookmark: _GoBack]1. Office Furniture Wholesalers (OFW) has been carrying a particularly popular model of office chair for several years, and on average it sells 7,500 of these a year.  OFW can purchase this chair directly from the manufacturer for $118 apiece, but the annual holding cost of the chair when sitting in the OFW warehouse is 10%.  The cost of submitting an order to the manufacturer is $62, and the lead-time once the order is placed is 5 days.  As the newly hired Operations Manager for OFW, your first task is to recommend an ordering policy. They work 250 days/year.

a. Determine the Economic Order Quantity (EOQ) for this model of office chair.
D= 7500 units/year
K = $62 per order
h = .1 * $118 = $11.8 per unit per year
EOQ =sqrt(2 x D x K / h) = sqrt(2 x 7,500 x 62 / 11.8) = 280.7
Rounding this to the nearest whole chair, we get Q* = 281 chairs.

b. What it the time between orders if EOQ is used?
Q/D* working days=.037*250=9.4 days

c. What is the optimal number of orders per year? 
D / Q=7500 / 281=26.7 orders/year
d. What are the annual holding costs?
(Q* / 2) h=(281/2)(11.8)=$1657.9

e. What are the annual ordering costs?
(D / Q*) K=(7500 / 281)(62)=$1654.8

f. What are the total annual costs?
Total Cost (TC) = (D / Q*) S + (Q* / 2) H = (7500 / 281)(62)+(281/2)(11.8) 
= 1654.8+ 1657.9 = $3282.70


2. Mama Mia’s Pizza purchases its pizza delivery boxes from a printing supplier. MamaMia’s delivers on average 200 pizzas a month. Boxes cost 20 cents each, and each order costs $10 to process. Because of limited storage space, the manager wants to charge inventory holding at 30% of the cost. The lead time is one week, and the restaurant is open 360 days per year. Determine the following:


a) economic order quantity
D=200*12=2400 units/year, K=$10, h= $.3*.2 = $.06 /year per unit

 boxes

b)  the reorder point
Reorder point is one week’s demand because there is no variability of demand (by assumption). So R = d*L = 200*12/52 * 1 week or about 46 boxes.  

c) the number of orders per year
Number orders/year = Annual Demand/EOQ = 2400/894 = 2.69 orders/year

d) the time between orders
TBO = Q/D * 360 days/year = 134.1 days

e) the total annual cost
Total annual cost is 

TC= (894/2)*.06  +  (2400/894)*$10 
=  $26.82 + $26.85 = $ 53.67

f) the optimal policy
Inventory policy: When the inventory position drops to or past the reorder point of R=46 boxes, place a new order for Q=894 units.



3. Now suppose that the manager of Mama Mia’s takes demand variability into account. She estimates that the standard deviation of monthly demand is 20. Now what is the safety stock level and the optimal fixed quantity policy? Assume service level desired is 95%.
z associated with 95% is 1.65
Because the std deviation of demand is in months, we change everything to months. 


R = d*L + = =46.15+15.85=62 boxes
The EOQ does not change, just the reorder point.
Optimal Policy: When the inventory position drops to or past R=62 boxes, reorder Q=894 units.

4. Crew Soccer Shoes Company is considering a change of its current inventory control system for soccer shoes. The information regarding the shoes is as follows:
Demand = 100 pairs/week
Lead time = 3 weeks
Order cost = $35/order
Holding cost = $2.00/pair/year
Service Level = 95%
Standard deviation of weekly demand = 50
Number of weeks/year = 52

a) The company decides to use a fixed quantity system. What is Q? 
 pairs

b) 
What is the safety stock level and the reorder point? SS = =1.65*50*sqrt(3)=143 pairs 
R = dL +SS = 100*3+143=443 pairs

c) What is the optimal policy?

Optimal Policy: When the inventory position falls below R=443 pairs, reorder Q=427 pairs.




5. In 1997 Egghead Computers ran a chain of 50 retail stores all over the U.S. Consider one type of computer sold by Egghead. Demand for this computer at each store on any given week was independently and normally distributed with a mean demand of 200 units and a standard deviation of 30 units. Inventory at each store is replenished directly from a vendor with a 10 week lead-time.  At the end of 1997, Egghead decided it was time to close their retail stores, put up an internet site and begin to fill customer orders from a single warehouse. Assume Egghead’s demand characteristics before and after the consolidation are identical.  

By consolidating the demand into a single warehouse, what will be the following?
a. The resulting total mean weekly demand for this computer faced by Egghead?
Mean demands add so for 50 stores 50*200=10,000 units/week
b. The resulting standard deviation of weekly demand for this computer faced by Egghead?  
Std dev now = 30 per week at each store
Combined std deviation for 50 stores – need to change it to variance, multiply by 50 (for each store), then take sq rt again to get std deviation.
=SQRT(50*(30^2))=212
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