[bookmark: _GoBack]Help file for Week 4 Problem Set 5:
Part 1:

Sumco, a company that sells pump housings to other manufacturers, would like to reduce its inventory cost by determining the optimal number of pump housings to obtain per order. The annual demand is 1,000 units, the ordering cost is $10 per order, and the average carrying cost per unit per year is $0.50.

Source: Render, B, Stair R., and Hanna, M. (2011). Quantitative Analysis for Management Edition, (11th ed.).  Upper Saddle River, New Jersey: Pearson Prentice Hall.

Using these figures find i) optimal order quantity, ii) number of orders, iii) ordering cost, iv)average inventory and v) total holding cost.

Open Excel QM, choose “Inventory” and then “Economic order quantity”.
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Note: You can specify if the holding cost is a fixed amount or a percentage of the unit (purchase) cost.

Click OK.
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Enter input data in rows B8 through B10.

Results:

 i)  optimal order quantity : 200
ii)  number of orders : 5
iii) ordering cost : $50
iv) average inventory : 100 and 
v)  total holding cost : $50




Part 2:

Sumco, a company that sells pump housings to other manufacturers, would like to reduce its inventory cost by determining the optimal number of pump housings to obtain per order. The annual demand is 1,000 units, the ordering cost is $10 per order, unit price is $5 and the carry cost is 10% of the unit cost.

Find i) optimal order quantity and ii) carry cost as a percent of unit cost if the optimal order quantity is 100 housings.

Source: Render, B, Stair R., and Hanna, M. (2011). Quantitative Analysis for Management Edition, 
(11th ed.).  Upper Saddle River, New Jersey: Pearson Prentice Hall.

Follow the same steps as for Part 1:
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Optimal order quantity is 200.

To get the carry cost as a percent of unit cost if the optimal order quantity is 100 housings, use the goal seek option.

Choose data from the menu bar, select what-if-analysis, then goal seek option.
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Set cell is the cell you want to change, to value is the value you want to change (100 in this case) and by changing cell is the cell you want the result.  Click OK.
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Note the optimal order quantity is changed to 100 and the holding cost is changes to $2 which means the as percent of unit cost it is 40%

Part 3:

Brown manufacturing  produces commercial refrigeration units in batches.  The firm’s estimated demand for the year is 10,000 units.  It costs about $100 to set up the manufacturing process, and the carrying cost is about 50 cents per unit per year.  When the production process has been setup, 80 refrigeration units can be manufactured daily.  The demand during the production period has traditionally been 60 units per day.  Brown operates its refrigeration unit production area 167 days per year.  

Source: Render, B, Stair R., and Hanna, M. (2011). Quantitative Analysis for Management Edition, 
(11th ed.).  Upper Saddle River, New Jersey: Pearson Prentice Hall.

i)  What is the daily demand rate?
ii)  What is the optimal production quantity?
iii) How long will it take to produce the optimal production quantity?
iv) How many units will be sold during the production time for optimal quantity?
v) Given the optimal production quantity above, find the maximum inventory level, average inventory level and the annual holding cost?
vi) Find the number of production runs, total annual setup cost, total annual inventory cost including the cost of production.
vii) If the lead time is one-half day, what is the reorder point?


Open Excel QM – choose alphabetical –scroll down and choose display all models  - inventory and then the option production order quantity.
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Enter input data in rows B8 through B13.  If a different scenario is being considered for some of the input values use them instead of the values specified in the current scenario.  Unit price is not given and therefore entered as zero.

i)  What is the daily demand rate?

Here the daily demand rate is given to be 60 units. Otherwise you can calculate it as 10000/167 (number of days of production)  = 60 approximately.

ii)  What is the optimal production quantity?

Optimal production quantity is 4000

iii) How long will it take to produce the optimal production quantity?

Number of days to produce 4000 units = 4000/80 = 50 days

iv) How many units will be sold during the production time for optimal quantity?

It is daily demand multiplied by 50 days = 60*50 = 3000  units

v) Given the optimal production quantity above, find the maximum inventory level, average inventory level and the annual holding cost?

Maximum inventory level: 1000
Average inventory level: 500
Annual holding cost: 250   (use the results table above)

vi) Find the number of production runs, total annual setup cost, total annual inventory cost including the cost of production.

 500  as the unit price is not given

vii) If the lead time is one-half day, what is the reorder point?

Reorder point is demand * lead time = 60 * 0.5 = 30






Inventory: Cost vs Quantity
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