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Key Inventory Terms

* Leadtime: timeinterval o lj dhol @ fsi o)ss
between ordering and Sl s b ol
receiving the order _ T

« Holding (carrying) costs: SN €232 16N 5
cost to carry an item in Coygs &S sl Y Vlz eSS
inventory for a length of SUL Y gans
time, usually a year - C

« Ordering costs: costs of ~ W 52 ¢ Aol g
ordering and receiving Y sl s
inventory 51 B olo 4 5 13 g8 a e @

» Shortage costs: costs B e el
when demand exceeds oE oo &6

supply
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A - very important High | 4
. A I
B - mod. important s volume B
C _ of items
- least important Low C
Few Many

Number of Items
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ltem Al (gLl 2af g Ciad Adblba ()
1,000 $4,300 $4,300,000
2 5,000 720 3,600,000
3 1,900 500 950,000
4 1,000 710 710,000
5 2,500 250 625,000
6 2,500 192 480,000
7 400 200 80,000
8 500 100 50,000
9 200 210 42,000
10 1,000 35 35,000
11 3,000 10 30,000
12 9,000 3 27,000 .
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5000

T 4500

T 4000 l ‘ - b

T 3500 ‘9 o

oo SR | —

-

T 2500

T 2000

T 1500

T 1000

T 500

() 10,000 $5,000
9,000 T T $4,500
8,000 T T $4,000
7,000 T T $3,500
6,000 T T $3,000
5,000 T T $2,500
4,000 T T $2,000
3,000 1 T $1,500
2,000 T T $1,000
1,000 T T $500
0 - $0
1 2 3 4 5 6 7 8 9 10 11 12
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APICS, formerly known as
the American Production and
Inventory Control Society.
recommends the following
guidelines  for inventory
record accuracy: 0.2
percent for A items, + 1
percent for B items. and + 5
percent for C items,

+
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A items generally account for
about 15 to 20 percent of the
number of items in inventory but
about 60 to 70 percent of the
dollar usage. At the other end of
the scale. C items might account
for about 60 percent of the
number of items but only about
10 percent of the dollar usage of
an inventory.
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Economic  order
guantity model

Quantity discount
model

Fixed-order-
interval model
Single period
model
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The Inventory Cycle
Gl Joaa )3 g g Cumuag
Q — Usage T X 7 -
rate

Quantity
on hand
Reor(_j_e> ___________
point N PN

|

|

T T : . Time

Receive Place Receive Place Receive
order o[der order order order
Lead time
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A Carrying costs are
[inearly related o
order size

I f 51.Z€ £ H
2

Annual cost

Order quantity

[amshid Nazemi- Advanced production & gperation managenent

9-11

Inventory Management

JS s

CSIPIR QRN

Annual
carrying
cost

Q
5 H

Total cost
cost

+ Dsg

TC Q
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Annual
ordering
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Cost Minimization Goal

<l U-Shape Ak &

Annual Cost

Ordering Costs

Qo(optimal order quantity) Order Quantity

Q)
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0 _ \/ZDS _ 2(Annual Demand )(Order or Setup Cost )
oFT H Annual Holding Cost
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75 a3 iliw 4338 5 Oleg 458 16 1SS au 50 S50
Asl 595 288 wilil Sllee Shasl Ol g Hisa

208 2(5,600075 - e . S —
@ =y = T = 00kes T (oLl alg Hlain

[Mumber of orders per year 2 = w
300 tres

=3 €5 sin y3lo LU UZJ\.L.“ JL s 6?\’_53 sldai 4 =

Lergzh of order oyele 20 = U0t iufay:ar:rz—lzxzﬂaziawmkdays S J\.A.E.a dom U,‘Z)U.w R o0y9d Jjb =

D Seotrer 32

Tl ol o ol JS a8 —
. D = 9,600 tires per year H = $16 per unit per year S = $75
T = catrying cost+ ordering cost
=%H+£S
2 o

= ﬂumLm 75
2 00

= 52,400+ 52400
= $4.500
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Economic Production Quantity Model

9-17
[amshid Nazemi- Advanced production & gperation managenent
i Inventory Management CSIPI0 &9 PR
i
JS a5
. I. .. D
0, =carsng cast+ e cost= —— F +—8&
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fome =2ip—u) and [ = D
20 bl
Ql] = |/
H p-u
: &
cycle tme = =—
1
producrtion rate = %
P
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2(4&000 800 . ool
= 2,400 wheel
et s wheels augs o il

TE s, = CANFINE COSE+ Sep cost= "; H+Q—S &)‘JJ‘ Ob 9 6)‘4-@&: lej’ Mjﬂé JB‘A:— -
Do = & S )__(300 200) =800 wheels
TC’:&:DXEHAB 000x$45 5200 +5200 = $1,500

i = S e gy oI 5l e SR —

200 wheels per day
Thus, anm of wheels will bemade every 12 days

[ %_ 2,400 wheels =3 days

T r— Wy Sljoeyss —

Thus, each nm will require 3 days to complete 919
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Quantity Discounts
Annual Annual -
TC = carrying + ordering + Purchasing
cost
cost cost

- Q + DPs 4+ PD
TC = SH S

-2l
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®) Adding Purchasing cost 1¢ with PD

doesn’t change EOQ .
} TC without PD
I
|
I
|
I
|
|
[ PD
|
|
0 EOQ Quantity
W
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Total Cost with Constant Carrying Costs
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Total Cost with Constant Carrying Costs
Fat ) I. - 3
! 320 feoose |
318 fease
: $17/oase
1 1
1 : 514 fenis
1
¥
1
I
I
I
Q 50 70 ciC |_:::. ] I.".'.urlrj":;-
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Total Cost with Constant Carrying Costs
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205 @ISz Ologs 3138 20 50 31 s
ERE SRR Ologs 313 18 (79 6 50

Olog 332 17 99680 o+
Obogi 5130 16 gl polio sl *

TC; = carrping cast+ ordermg cast + purchase cost

= QH +£S+ FD
LR
= %4+%12+13(&1® =514 568

Ty = (807 234+ (B16/ 812 +17(816) = $14.154
T = (10071 234 + (3167100112 +16(316) = $13,354
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Total Cost with Variable Carrying Costs
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Total Cost with Variable Carrying Costs
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Total Cost with Variable Carrying Costs
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Range Unit Price H

d "" o 1to 499 $0.90 $036

) 500 to 999 $0.85 $0.34

D = 4,000 switches per year, S= 30, H = 0.40% 1,000 or more $0.80 $032

Find the minimum point for each price, starting with the lowest price,
until you locate a feasible minimum point.

205 204.000020
L Pt gy = o = =9 & o 32) = 866 swikches

Because an order size of 866 switches will cost $0.85 each rather
than $0.80 each, 866 is not a feasible minimum point for $0.80 per
switch. Next, try $0.85 per unit.

205 2(4,000330
NN PO g a5 = . - = [ E)]A) = 840 switches

Thisis feasible; it falls in the $0.85 per switch range of 500 to 999.
Now compute the total cost for 840, and compare it to the total cost
of the minimum quantity necessary to obtain a price of $0.80 per

switch. Ty =canping sost-+ordering sost +prrchasng vers
:QH+£E+PD
R
840 4,000
= —[34) + ——(30+ 0.85(4,000) = $2,686
5 (34 40 (G0 (4,000) = %
1.000 4.000
T op = —— (320 + ——— (30) + 0.20[4,0007) = §3,480
Lo = (32 1000( ) (4,000}
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When to Reorder with EOQ Ordering

Reorder Point - When the
guantity on hand of an item
drops to this amount, the item
is reordered

Safety Stock - Stock thatis *
held in excess of expected
demand due to variable

demand rate and/or lead

time.

Service Level - Probability ¢
that demand will not exceed
supply during lead time.

SL=100-stockout risk —
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Reorder Point (ROP)
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Maximum probable
. demand during
! lead time

Expected demand
L during lead time

& i

Ploce Receive
(= :IE[
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P =4« LT
ROP=d = LT +z+/LTa,

ROP =d xIT +2d 0

i i Rt
ROP =3 x IT+2: LT02 +d @,
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FOF = espected demand duning lead time +740,
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o Suppose that the manager of a construction supply house determined from bistorical
records that demand for sand during lead time averages 50 tons. In addition, suppose
the manager determined that demand during lead time could be described by a normal
distribution that has a mean of 50 tons and a standard deviation of 5 tons. Answer
these guestions, assuniing that the manager is willing to accept a stockout risk of no
more than 3 percent:

o What value of 3. is appropriate?

o How much safety stock shonld be held?

o What reorder point should be used?
o Solution: Expected lead time demand = 50 tons, odL.T = 5 tons, risk = 3 percent.

o Drom the probability table of a standard normal distribution, using a service level of 1 -
0.03 = 0.97, you obtain a valne of 7 = +1.88.
o Safety stock = z0dl.T = 1.88(5) = 9.40 tons.

*  ROP = expected lead time demand + safety stock = 50 + 9.40 = 59.40 fons.
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Fixed-Order-Interval Model
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Fixed Interval Model

amount to order = expected demand dunng mterval + safety stock - ameount on hand
=d(Of + LT +za, /Gl + LT - A

where
LM = erder mberval (length of titne between crders)

A= pmomt on hand at reerder time

941
[amshid Nazemi- Advanced production & gperation managenent
-w‘-'i Inventory Management CSIPIN EQ RIR

S35 50 3 3maS S

ROP=d = LT +z+LTa,

mowt to order =d (0 + LT +ze, f0F + LT — A
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Fixed Interval Model

(Callos 8) sk Coeal b pMl 385 J 287 @

Ao slowl 1) (cowlin (683 g 0l &5 1 JLasl 251
B e =
Sy oy —
Jom i 5a—

JSie OT rds nn 5 G357 sn J S S )lse sl 0
C,u&‘ukq&gljju\.&l{

9-43
amshid Nazemi- Advanced production & operation management
ﬂ;'i Inventory Management CSIPI0 &9 PR
Fixed interval model

g‘.:%&Jﬁys\i}Lg’
S s /. 5 .
3 ghun yrben (SN 4 ;a®

JFS e a0 ayat
> ghun S| (63 g 50

9-44

amshid Nazepsi- Advanced production & operation management




Inventory Management CSIPI0 &9 PR

L;‘O))Jgs_giu:)u.wddﬁ
Single Period Model

Single period model: model 181090 &0 gyldw Joo 0
for ordering of perishables 2 & (18 _
and other items with limited 6! “’”w “S'Jf J
useful lives Sy F 06 Sl
Shortage cost: generally the :.:g.,of oy

unrealized profits per unit .
Ouhid > codll dgw —
Excess cost: difference o 5'“’ T o

between purchase cost and o>ty » sl
salvage value of items left | jlo YIORT N

over at the end of a period . . ..
Cd 9 N B A DglE —
N oo [ Llawt
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Single Period Model

Cshortage = Cs = revenue per unit - cost per unit

Ceycess = Co = original cost per unit - salvage
value per unit

-
service level = =
e 3 + C"ﬂ
Sarvics lival whete
I | _ .
i ', =shattage cost per urit
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Badoren poni b, = Ughmum
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