Ch. 14 – Inventory Management (for Independent

               Demand Items)

Inventory – Why and Why Not

Independent / Dependent Demand Inventory

Fixed Order Quantity (FOQ) Systems

      Q1 = Q2 = Q3
      Basic EOQ

      EOQ for production lots

      EOQ with quantity discounts

      (stop at p.557)

Fixed Order Period (FOP) Systems

       T1 = T2 = T3
ABC Classification (pp. 565-566)

   Inventory –

   Yes – reduce costs of ordering,

                                      stockout,

                                      acquisition (discounts), 

                                      start-up quality, and

             improve customer service

   (also, p.537, table 14.1)

   No – inventory hides production problems,

            carrying costs

               .

               .

               .

            inventory becomes obsolete

            (pp. 537-538)

   Independent/ dependent demand inventory

   Systems (p.539)

   ** ABC Classification (p.566, figure 14.8)

   Two major decision variables – Q, OP

       Q – how much to order (in units)

       OP / ROP – when to order (in units)
   Other variables:

       D

       ac

       C

       S

       p

       d

       LT

       DDLT

       TSC = Q/2 C + D/Q*S

       TMC = TSC + D*ac

   (p.540, figure 14.2)

   Model I – Basic EOQ

      Assumptions (p.542, tale 14.2)

      The model (p.543, figure 14.3)

      (pp. 543-544,  example 14.3)

(Additional exercise: A service garage uses 200 boxes of cleaning cloths a year. The boxes cost $ 20 each. Ordering cost is $10 and holding cost is 10% of purchase cost per unit on an annual basis. What is the economic order quantity?)

   Model II – EOQ for production lots

      Assumptions (p.545, table 14.3)

      The model (p.546, figure 14.4)

      (pp.544-546, example 14.2)

(Additional exercise:  The average demand for a product is 1200 unites per day. The company  can produce 2000 units per day. It costs $6000 to set up a production run. Once it is produced, the product stored in a refrigerated warehouse at a daily cost of $0.10 per unit. Determine the optimal production batch size.)

Model III – EOQ with quantity discounts 

      (pp.548-551, example 14.3)

      step 1 – determine EOQs at various price levels

      step 2 – choose the feasible EOQs

      step 3 – compare TMCs

      step 4 – choose the final EOQ

in-class exercise:

   D = 40,000

   S = $100

   C = 20% of ac

              Q              ac                  EOQ           Q

             0-599       $45.00            943           0-999

         600-1499     $42.00            976     1000-1299

        1500+           $39.00          1013     1300+

1. The key quantity to investigate are:

2. TMCs =

3. Final EOQ?

Demand  under Certainty:

Reorder points, OP, ROP 

Op, ROP = d * LT

The manager of a convenience store (which never closes) sells 11 cases of certain beer each day. Order costs are $20 per order, and the beer costs $4 per six-pack (each case of  four six-packs). Orders arrive 10 days from the time they are placed. Daily holding costs are equal to 5% of the cost of beer. What is the reorder point for this beer (in cases, not bottles)?

   d=11, LT = 10

  Op=11*10=110

If the store keeps 15 cases on hand as safety stock, then the reorder point becomes  110 + 15 = 125

   Demand Uncertainty:

         EOQ – demand is deterministic

          OP   - demand is stochastic

       OP = EDDLT + z*(DDLT

                EDDLT = d-bar * LT

                (DDLT = (LT)1/2  * (d        

  (pp. 553-555, example 14.4)

(Additional Exercise: A computer products store stocks color graphics monitors, and the daily demand is normally distributed with a mean of 1.1 monitors and a standard deviation of 0.5 monitors. The lead time to receive an order from the manufacturer is 16 days. Determine the reorder point that will achieve a 97% service level.)

----------------------------------------

SS = z. (std. dev of demand)

SS can be reduced by 

1. reduce z – reduce the service level

2. reduce lead time variability
3. reduce demand variability
---------------------------------------

90% service during lead time.. meaning that during

the lead time, the probability is 90% that demand will not exceed the amount on hand.
  (p.553, figure 14.6)

  (p.555-556, example 14.5)

  (p.556-557, example 14.6)

* (Additional exercise: During the Halloween season, pumpkin patches spring up all across the country. It’s one week until Halloween and one final truckload of pumpkins will arrive at the Lupe's patch. Currently, 110 pumpkins remain on the patch. Sales for the week prior to Halloween are uniformly distributed between 500 and 900. The average pumpkin costs $4 and is sold for $8. Leftover pumpkins can be sold to a local pie bakery for $2. How many pumpkins should be purchased? )

newsvendor model

Cost of overage is   4 – 2 =2 

Cost of shortage is  8 – 4 = 4 

desired probability of stockout is 2/(2+4)=.3333

width of this uniform distribution is 900-500+1=401.

desired inventory is 900 - (.3333*401) = 766.347, 

we already have 110 on hand, so we order 766.347-110 =656.347  
