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AN IMPROVED STOCKROOM REORDER SYSTEM
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PURPOSE:    To present an improved inventory reorder model and its application to a stockroom to minimize handling and interest costs.

OVERVIEW
(  The Reorder Problem
(  Simple Deterministic Model
(  Improved Random Demand Model
(  Improved Reorder Cost Model

(  Estimated and Actual Savings
(  Concluding Remarks

THE REORDER PROBLEM
Poor policy:  Order a six-month supply as needed.

Better:  Determine reorder quantity Q & reorder level R.
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L  is the lag time between placing an order and receiving it.

A SIMPLE DETERMINISTIC MODEL AIDS UNDERSTANDING
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Q = reorder Quantity


A = known Acquisition cost of a reorder


D = known constant Demand (amount per year) 

c  = known cost per unit 

i = known interest rate as a fraction

Yearly Cost = Reorder Handling Cost + Money on Shelf

 = A (D/Q) + 0.5 (Q c) i

Optimum (minimum cost) quantity:      Q* = [2AD/(c i)]1/2 

Min Yrly Cost* = [ADci/2]1/2 + [ADci/2]1/2, equal handling & shelf costs.

A BETTER RANDOM DEMAND MODEL

The usual Poisson model for the number X of items taken in time t has each customer take one item per stockroom visit.  

A better model has customers take M > 1 items (on the average) per visit.  If X is the Poisson number of customer visits over a time t, then Y = M X is the random number of items taken.  Suppose E(X) = Var(X) = μ.  Then E(Y) = Mμ < Var(Y) = M2μ.  The Y distribution has a two-parameters and better approximates the random demand. 

We choose the reorder level R* so the probability of stockout in the reorder time t = L is small.  That is, Pr{Y ( R*} = 1(( = 0.03 ≈ ({(R*(EY)/[Var(Y)]1/2}, using a normal approx. where EY = DL.  This is achieved with 

R* = DL + z( [MDL]1/2 .

IMPROVED REORDER COST MODEL

YrlyCost = A(D/Q) + {[(A/Q)+c]i}[(Q/2)+R(DL] + (Q+R)S.  (1)
A(D/Q) = yearly labor cost (to place orders, put on shelf, & pay).

[(A/Q)+c] i = interest cost to keep a unit in stock per year.

[(Q/2)+R(DL] = average no. of units in stock.

 {[(A/Q)+c]i} [(Q/2)+R(DL] = total interest cost per year.

(Q+R)S = stockroom space cost,  S = yearly cost of space per item. 

Simplified          Yearly Cost = ( + ( Q + ((/Q).

OPTIMUM REORDER QUANTITY
For R* above, the optimum reorder quantity is

Q* = {A[D+i(R*(D L)] / [0.5cxi+S]}1/2 .
Using this in (1) gives the optimized yearly cost YrlyCost*.
Using the current Q' and R' in (1) gives the current yearly cost YrlyCost' .
YrlyCost' ( YrlyCost*  is the yearly cost savings for the item with the reorder system.

TYPICAL COST  REDUCTIONS
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For cheap items, order more and reduce acquisition costs.
For expensive items, reduce amount in stock and order more often.

ESTIMATED AND ACTUAL SAVINGS

Would the improved reorder system save enough to pay for its cost?

We took a stratified random sample of items, calculated the yearly cost savings for each, and estimated the total yearly savings for the stockroom as $166,000 ± $50,000 with 95% confidence.  The cost of the system would be saved in 9 months.

In its first year, the reorder system saved $250,000.

CONCLUDING REMARKS
$250,000 saved in first year.

Textbook models are usually naïve.  

Better modeling yields better results.
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