Chapter 13 Inventory Management

= Inventory Costs

= EOQ and EPQ models

= Q models and P models
u Single-Period Model

B g eha iF

Independent Demand ready to be sold or used,
not affected by other products

Dependent Demand
components of finished products 5

Manufacturing Inventory
raw materials, replacement parts, supplies, finished goods
Dependent: raw materials, component parts, WIP

Retail Inventory
tangible goods to be sold, supplies, goods in transit




Purposes of Inventory

To meet anticipated demand (FGl)

To smooth production requirements (FGI)

To decouple operations (WIP)

To protect against stockouts (materials, components)
To take advantage of order cycles

To help hedge against price increases

To permit operations (WIP)

To take advantage of quantity discounts

Inventory Costs

® Holding or Carrying cost «———order too much or too early
storage cost Ef#EHE - HEHERR
risk cost 718 ~ f%E - |8 - (RE
opportunity cost EEERAEEER

» Ordering or Setup cost AIEEEMA
HONRRE MR - EE - BRI AR FHARE  HE

m Shortage costs or Lost Sales «————order too little or too late
FLRENELX - ERRENIM
5 SR /D RIFEE R

m Annual cost=20% to 40% of the inventory’s worth




How Much to Order? Economic Order Quantity

Assumptions:

Only one product is involved -

Annual demand requirements known ™

Demand is even throughout the year ,

Lead time does not vary

Each order is received in a single
delivery

There are no quantity discounts

Economic Order Quantity

D=2 FF KR S=BRFTEMA H=ENIFEREK Q=158

BEN11:$/unit/year

D

Example 2




Reorder Point and Order size, = 350 units

Usage rate = 6 units per day
Order Cycle Lt i 2 e
Ragrder point = 100 unhts {2 days’ supply)
= 350 unita—=

Cruantity
an hard

Reorder

Carrying Cost, Ordering Cost, and Total Cost
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Annual gost
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Annusl cost

Annual cost

Example 2
Q=200 or 400




EOQ is an Approximate Quantity

]

TC

Total cost

s

Range of TC

(47 Order qmniﬂ:

}-HEOO "zone"—-|

EOQ with Quantity Discounts

EmBEEEP Tcro)=pp+Ls QH
HREE S BT RE (Q=PD+5S+5

Cosi |
carrying costs

Example 5 4
P are fixed - $20/case

Range Unit Price

1 tcg> 49 $20 , . o R
50t079 $18 —~—
80t099 $17
2100 $16 i :

,L’/ $16/case

- $17/case

H = $4 per case per year




Carrying Costs as a Percentage of Purchasing Price

Example 6 Cost

Range Unit Price
1to 499 $0.90

500 to 999 $0.85

>1000 $0.80

Holding cost = 40%

_—~ TC@5.85ca.
_ 3.8

TC@ $.90 ea.

-

_’/
= TC @ %.80 ea.

Economic Production Quantity: EOQ for Production

a Production Usage

Cumulative
production

Amount
onlhand

Praduction
and usage

Usage

Praduction Usage
and usage

2DS
EPQ= VT\}plzu

Time

I =run timex(p—u):%?(p—u)

Example 4




Inventory Ordering Policies

Question: How to order and control inventory?

Fixed Order Period Fixed Order Quantity
P model Q model

When to Order: H 237 i £ #3% Q model

=
£
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S BT E AT BROPES
% STHEQEERE

Decision: ROP=?

FRARREZEEmOEE
Make to StockBYEE A




How Much to Order: H 237 f ¥ # #°3% P model
BRIR — M P AR RO B R

Cidar
ity

Amaunt on hand

Pl i Maive Pl Faceie
order  onder mlmm onder  ondar
o LT

— Prodackion inferwal

BR—REEREBRIESR  REBEFGIOREREE

Time

16

Safety Stock
« EFEBFIFEKNEE - DEBRFTKIEBNMEMRERRX

= depends on service level, average demand, demand variability,
order lead time

m service level depends on Holding cost << Shortage cost

Decision: BB FEHEENRTERIES
=> P(stockout)=P(D>E(D))=50%
Sarvice leveal
{Probability of
o stockouy Service level=P(no stock out)>80%

ROP fmanfily = P(D<E(D)+zs,;)>80%

BExperited

dhamiand
|"7aut T
L safety stock

1
z 7 aenlg




Fixed Order Quantity with Safety Stock

Z S5 5L E=lead time (LT)
If only demand is variable, find standard deviation of demand oy

FrEEGFSE= ROP =expecteddemand +safety stock
=dxLT+zo,NLT
7

. FERIAFLS  z=number of standard deviations
d e BHBEXK ¥ & Eservice level (R EHER)

Tl Engiores
sl iy e

Example 9

Fixed Order Interval with Safety Stock

Inventory

. nton
?eflsgn i‘i)nu:;:s} order
5l 5E=0=?

E=REHE= 0+ =BEEBPRE+REXRE
FEE B8 17 == Expected demand + Safety stock = IR BEFSEA+ 3] 5E=2Q
= Q = Expected demand + Safety stock - IR BEF=A

=d(0I +LT)+z0,OI+LT - A Example 13




Obijectives of Inventory Control

d-Ol

> +SS

Average Inventory=% +SS

R RE FBRUBNBOR B E

service level= fill rate = ——
REREE

annual cost ($) of goods sold
= Annual Inventory turn =

average inventory value ($)

average inventory

= Weeks of supply = D f I
average weekly demand 2s O SHPPYY

Effective Inventory Management

A system to keep track of inventory on hand and on order.
periodic counting, perpetual counting.

A reliable forecast of demand.
Knowledge of lead times and lead time variability.

Reasonable estimates of inventory costs.
holding costs, ordering costs, shortage costs.

A classification system for inventory items.
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Hospitals and Inventory Management Q] Lahey

CLIMNIC

Control

o Barcodes and computers keep track of
every bottle of antibiotics and other
supplies.

o Secure supply cabinets with thumbprint
security technology

Management

= Analyze how much is spent on every type of illness and
surgical procedure.

= Computers keep track of stock and automatically reorder
from suppliers

ABCE 3 &~ 2}\?’% 1 Pareto’s 80/20 principle
FRAFB0%HI I E H20%HI AFTEE

Examplel jtem no. annualdemand unitcost annual dollar value
2 1000
1500 150000
el L e ddanil
1000 915000
i % R . N 4 SEREENEREOENEREE
1000 4000000
8000 - 80000
9090 }8000
500 2 100000
1 400 120000

There are other ways to do ABC classification. Review ABC classification periodically.

23
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ABCA ¥ R s ird ki B chp*

Percentage
of total
inventory
value

40 60 80
Percentage of total list of different stock items

PR
FRIEFEP T &

(SR RCES D E )

C GRS Y

Single Period Inventory Control
ERAREFEEEZATERRBERES - RKEZFBER]

1. BRI EBAA T KD BERED T D~N(E(D), 5,2)
S 151E=90 papers 1E#ZE=10 papers

Decision: #5590 papers )
= P(stockout)=P(D>90)=P(D>E(D))=50% C iy

E(D) X .
Goal: P(stockout)<20%

= P(no stockout)>80% = P(D<x)>80% = P(D<E(D)+z-s,)>80%

Decision: #E&90+0.84162(10)=99 papers
RARMIENL
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Newsboy Problem

CAEBSMBRNEMMA-ERBE-ZE  WAEE=0.20
CAERBRMGTRNEUMAT-EE-EE HWANE=030

TR AA T R Ro0tn - BRTEE D - IENNEEEEEEENMFAE ?
P=P(IZNAYEE B A tH)=P(FK<90)=0.5
= BTEFH (1-P) -€,=0.5(0.30) > B TEIB K P-C,=0.5(0.20)

Key: IBMNEEEEE] prbs C, . Optimal
C,+C, service level

QMR ¢, <<C, - HMBNATRELERE ?

Airline Overbooking (Yield Management)

2. B ooE RN - KEB AT MAIAE
BR5% probability of no-show=10% - 5] U ZEmAFTEHA = A ofE 2= U
Solution: #BXEZ] i

Decision: 3 100f@3] I = no-shows ~N(10, s?)
= P(no-shows<10)=50% = P(overbooking)=50%
Goal: P(no overbooking)>80% = &l /M B EAE] I

514 no-show ARI(EE{UIAR)RIE U ZA=Ce
{5 no-show ABI(EEAIARE)RIE U ZA=C;
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Conclusion

Inventory ManagementZEZ 1T =& - HEHBIBS
R EF A

EEmERSE - BOREETRISEENEFLR
BEEEREAIIEAFTRER

Order sizefZsafety stockBISRER T £ B B 17 Al A4S B2 AR 7%
TR S 1

BRZARBENAEFLGE  BRFRENAARER
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