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It is not always possible for a firm to fax, e-mail,
or telephone an inventory order to an external
supplier and expect to receive that order
within a two-hour time frame.



Developed in 1912 by Ford Whitman Harris, a
production engineer at Westinghouse, the U.S.
electrical goods manufacturer.

Engineer, inventor, author, and patent attorney.
No formal education beyond high school.
Calculus-based models that allow the firm to

develop an inventory control for each
material or component stocked.
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* In 1913, the journal, Factory: The Magazine of § |
Management , published an article by Harris. NN

>
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« Dealing with small copper components, the
article showed how mathematics could be used
to identify the least-cost production run that
palanced the cost of storing the output against
the cost of setting up the production run.

CL&COPFW

Atomic Number: 29
Atomic Mass: 63.55




Inventory Control Doctrine Objective

TO
ORDER
(0)f
PRODUCE =t T R
SUEEICIENT TO
INVENTORIES /‘ l /‘ MINIMIZE
ORDERING
AVOID F I.Hl‘ or
EXCESSIVE ‘ !.'-f SETUP
CARRY F COSTS

COSTS

+
STOCKOUT
COSTS

DEVELOPED FOR EACHITEM STOCKED




Inventory Control Doctrine Elements

How much to
buy or make
each time the
need arises
for a material,
component, or
product

When to buy
or make each
time the need
arises for a
material, part,
or product




“WH EN”

Predetermined
Level of Stockage

“Buy 50 units
when the
inventory account
balance falls to
17 units”

Specific time
interval

“Buy 50 units
every two
weeks”







Variable Interpretations

SIERVICE SEC WIANYEACIRY RN E

Q*or EOQ is the

optimal purchase
amount from an

outside vendor

Q* or EOQ is the
optimal production
run or lot size
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’ ‘ * ( ECONOMIC ORDER QUANTITY )



Variable Interpretations

SERVICE SECIO) VIANUEACGHIURIING

D or Dais either:

D or Dalis the
external annual
customer demand

Annual wholesaler
demand
or
Annual internal
demand from sister
divisions within the
firm




Variable Interpretations

VIANUEACTIURING

S, K, Co is the fixed S, K, Cois the setup cost for Q*

administrative cost of
ordering Q* regardless of the

dmotnt - Equipment Resets
- Worker Preps
- Lost Productivity
Purc.hase Forms _Product Scrappage
Supervisor Approvals and Rework
Shipping Costs
Delivery Inspections
Stocking Costs
Accounts Payable Processing




Variable Interpretations

SERVICE SEC WIANYEACEY KN E

H or Cu Is the carrying or holding cost:
the cost of storing one unit for one year

SALARIES AND WAGES FOR WAREHOUSE EMPLOYEES
WAREHOUSE PAPER AND FORMS
WAREHOUSE DEPRECIATION
MATERIALS HANDLING

COST OF CAPITAL
OBSOLESCENCE

INSURANCE

SPOILAGE

UTILITIES

TAXES

THEFT
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Daily, weekly, monthly, and annual demand are known
and constant.

No stockouts are allowed.

No backordering is allowed.

No physical limits on warehouse capacity.

Lead time is constant.

Order quantity is received all at once.

Unit purchase price or manufacturing cost remains fixed.

THE ORIGINAL 1912 MODEL




Optimal Q or EOQ Formula
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Q* =
or —
Production
Run
Amount




EOQ Formula Example

Given Da=5,000units H=%$1.00 S =$%49.00

r
Q*/ EOQ = ,\ (2)(5000)(49.00)
1.00

V
— 490,000

\ 1.00

= 700 units

\



Inventory Modeling with QM for Windows

Basic EOQ
and
TVC Model




#¥ OM for Windows to accompany Render/Stair/Hanna's Quant Analysis for Mgt text
Eile: Wigw | Module Tools Help

D et Aggreqate Planning |E| Fe
f I Line Balancing

igrimenk

[k for wWindows

Job shop Scheduling
Learning Curves
Linear Pragranming
Location

ements Planning

Produckivity

Project Management (PERT/CPIM)

=d; mormal disk)

« Display ALL Modules

TO SELECT THE
INVENTORY
CONTROL
MODELS
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¥ QM for Windows

1

J_|Fi|F' Edit Wiew Module Format Tools

| D
Chrl+i

G| EXAMPLE - BASIC EQQ MODEL.irv

G INVENTOR

ATEGY - Aggreg

dove Help

Chrl+5

iban computation

k4P
ingle Period Invento

ake I:|r|r||ru:| agjg

STRATEGY - MEW - Agg Plan.agg

CUSHION STRATEGY, agg

1 Economic Crder Quantlty(EOQ} Model
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e or JPEM an already &

Jormal Diskribution)

ibukion)

rete Distribution)

WE CHOOSE THE
1st SUB MENU

(EOQ)
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File Wiew  Module Tools Help

O = = Eoa - K203

| nztruchion
Enter a title ar mowve o b press the E
key when vou are finizhe

THE DIALOGUE BOX
APPEARS

Create data set for Inventory/Economic Order Quantity(EOQ) Model

Title:  |[[rfitled) Modify default tithe

o = =
Overview

The inventory module has several different tppes of A
irventany models.

The firgt 2everal madels are for one of the EOQ
bazed models.

e e IMPORTAMT: “When you enter the hu:ulu:lin_g cogt, if

) wou want ko enter a percentage of the unit price then
f¢ Mo reorder point enter a percent sign, %, after the number. Far
example, the zoftware will interpret 25 az 25 cents

" Compute reorder paint

Cancel
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File Edit Miew Module Format Tools Help
D D H % E 1} T "ﬁ %— 100% - :nu F . %\ k‘? @ } Salve
Aial - 8- |B F U S== W - Py @ g AD
Reorder point Order Quantity (0=E 0] Instruction
+ Ma reorder paint 0 Enter the value for the unit cost. [F the holding cost iz expressed as a percentage then the unit ©
¢ Campute recrder point A ﬂ muzt be strictly pozitive, Any non-negative value iz permizzible.
ExamMPLE - BASIC EQCQ MODEL - Dr. Yaccara
Farameter " alue
Detnand ratelD) 5,000
SetupiOrdering cost(s) 449
Halding cost(H) 1
Init cost 0

ANNUAL DEMAND = 5,000 UNITS
ORDER COST = $49.00

CARRY COST PER UNIT = $1.00

(UNIT COST NEED NOT BE SPECIFIED )




¥ QM for Windows - G:\EXAMPLE - BASIC EOQ MODEL.iny

File Edit Wiew Module Format Tools | Window Help

D& Cascade O A % K2 (7)) W EditData
= Tile )
Azl - g2 0 - E':-: s | @ fEE é - &y -
= : M Edi Data F3 .
eorder point Instruction
f+ Moreorder point . 1 Inventory Results lgﬁ;ﬁ ?r:ﬁhrgnr{deariﬁshﬂIit;ivailal:ule in additional windowes. These may be opened by uzsing the Wik
(" Compute rearder paint B Fie: e :

¥ Inventory Results |'._||'E| _'*
EXARMPLE - BASIC EQQ MODEL - Dr. Yaccaro Solution
Parameter Walue Parameter “alue
EOQ
Demand ratef) 5,000 Oitimal order gquantity (2% 700 & O pti mal Order
SetupiOrdering cost(=) 44 fazimum Inventory Level (mazx) oo QU antlty
Halding coztiH) 1 Average inventory 350
nit cost 1] Orders per period(year) 714
Annual Setup cost 350
Annual Holding cost 350
Unit costs (PO ]
Total Cost oo




& File Edit Wiew Module Format Tools Window Help

:DEU%|E S e 0z - 3 DA % K2 @ M Edtoats
|| A -82-|B ru|j===|mw &, |GHA- -5

[ntructian

Reorder paint
f* Mo reorder point
{~ Compute reorder point

Scale Axes

% minimum Automatic

¥ MaxXImum (Aytomatic
¥ miInimum | Aytomatic

¥ maximum | A tomatic

[T x axiz gnid lines

[T v axiz grid lines

Redraw

Reset to default

[rder Huantity [A=E D]

J o]

Other output can be viewed by uzing WWIKNDOW.

Cost

$7o0,

EXAMPLE - BASIC EOQ MODEL - Dr. Vaccaro
Inventory costs excluding unit costs

| OPTIMAL ‘Q’ ANNUAL COSTS

TOTAL

VARIABLE COST

CARRY COST

700

ORDER COST
or
SETUP COST

Order Quantity, 0




Total Variable Cost ( TVC)

The cost of each “ Q “ — optimal or non-optimal

H

ANNUAL
CARRY COSTS

4 )
ANNUAL
ORDER / SETUP
COSTS
& J

(

&

TVC

TOTAL VARIABLE
COSTS

\

THIS COST CHANGES WITH EVERY POSSIBLE
VALUE OF Q/EOQ, HENCE THE NAME

\




Annual
Carry
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THE INVENTORY COST TRADEOFF

COST Total Variable Costs
W

Annual A The Annual
Order / Setup ~/ Point Carry
Costs :f_ Costs

\

\Q*/EOQ 00

UNITS




Total Variable Cost ( TVC ) Formula

a ) a )
TVC =[Q X H|+ | D xS

2

- _/ \Q _/
Annual Annual
Carry Order / Setup
Cost Cost
(H) (S)




TVC Formula Example

Given Da=1,000 units H=%$50 S =%10.00
and Q* (or any Q) = 200 units

(
TVC =

\

\

200 x .50

2

J

[ $50.00 ]

(

\

+

$100.00

1000 x 10.00

200

[ $50.00 ]

\

J




¥ QM for Windows

1

J_|Fi|F' Edit Wiew Module Format Tools

| D

Chrl40

GERAMPLE - QUANTITY D
MPLE - BASIC
LETOM FORCE STRATEGY -

KELETCMN FORC

DEL .imy

E STRATEGY - MEY

dove Help

MT MODEL. iny

&g Flan.agg

Chrl+5

Ckrl+P

Aggregate Planning.agg

1 Economic Crder Quantlty(EOQ} Model

iban computation

ingle Period Invento
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rete Distribution)

TO COMPUTE THE
TOTAL VARIABLE COST,
WE FIRST FIND
OPTIMAL Q (EOQ)



File Edit Miew Module Format Tools Help
DNeEHE 2@ "o H O O100% - @ G A = K2 (2 e sohe
Arial - 82 B r U E== 0 fos @IfEEAD
Reorder point Order Quantity (0=E 0] Instruction :
+ Ma reorder paint 201 Uze the zomll bar or the text box bo enter the order quantity [O=eog).
(" Compute rearder paint ng ﬂ
Dbt
FParameter Walue
ANNUAL DEMAND = 1,000
Detnand ratelD) 1000
SetupiOrdering cost(s) 10 _
e - ORDERING COST = $10.00
Init cost 0
CARRY COST PER UNIT =$.50




¥ QM for Windows

File Edit Wiew Module Format Tools | Window Help

D& Cascade O A % K2 (7)) W EditData
= Tile )
Azl - g2 0 - E':-: s | @ fEE é - &y -
= : M Edi Data F3 .
eorder point Instruction
f+ Moreorder point . 1 Inventory Results 0 lgﬁ;ﬁ ?r:ﬁhrgnr{deariﬁshﬂIit;ivailal:ule in additional windowes. These may be opened by uzsing the Wik
(" Compute rearder paint B Fie: e :

¥ Inventory Results |’._||’E| _'*
[urtitled ] Solution
Parameter Walue Parameter [ Resultz using | Results using
B 201
Demand ratelD) 1000 Optimal arder quantity (%) 200
SetupiOrdering cost(=) 10 fazimum Inventory Level (mazx) 200 20 An nu aI Ord er/Set u p
Halding coztiH) ) Average inventory 100 1005
nit cost 1] Orders per period(year) 5 )Dﬁ'/ COSt
Annual Setup cost 0| =" 4375
Anrual Holding cost G | —.25
Annual Carry
nit costs (PO ] o COSt
Taotal Cost 100 100.0

Total Variable
Cost




& File Edit Wiew Module Format Tools Window Help

__DE,H§| Vo 1002 - @ T A % K2 @ M Editoats
|| A -82-|Bru|ls==|m0 B | GHA- -

Reorder paint [rder Huantity [A=E D] [ntructian

f* Mo reorder point M Other output can be viewed by uzing WWIKNDOW.
{~ Compute reorder point l I I _'I

Scale Axes

R (untitied)
% minimum |Automatic Imventory costs excluding unit costs

¥ Maximum | A tomatic

.. S Cost
¥ mimmum | Atomatic

¥ maximum | A tomatic

Total Variable Cost

[T x axiz gnid lines

[T v axiz grid lines

;l_/__ﬂ_ﬂantal Cost

olding Cost

Redraw

100,

Reset to default

Annual Carry Cost

!—-\=Setup cost

J

200

Order Guantity, O Annual Order/Setup Cost




The Reorder Point ( ROP )

{ VVEATRHNS j

The level of
Inventory stock
that triggers a
reorder of the

Q*/ EOQ

{ PURPOS = j

Reduces or
eliminates the
probability of an
Inventory stockout
during the reorder
waiting period
(leadtime)



Variable Interpretations

VIANUEACHIURIING

Lead time (L) is Lead time (L) is
the period between the period between
ordering and receiving starting and ending
purchased items the item’s production

run




Reorder Point Formula

DAYS Y
WEEKS [ LEAD TIME /

MONTHS

ROP=9XL

_

[ DEMAND




Reorder Point Example

If the firm must wait 3 days for an order to
arrive, during which time, the daily average
demand is 8 units, then:

ROP=[dxL]=[8x3]=24units

Reorder when there are 24 units
still left in the account balance




IMPORTANT ADVL =

5

Thereis no
relationship The ROP is
between the never an
Q* (EOQ) optimal value
and
the ROP (R) It is impossible
Each i to eliminate
ach is stockouts
computed entirely

separately



The Inventory Cycle Chart

Graphically depicts the relationship between:

Q* / EOQ
ROP
d

L




The Inventory Cycle Chart

INVENTORY PICKET FENCE VERSION
LEVEL

Q* Q* Q*

CYCLE CYCLE CYCLE
1 2 3

\o\

ROP ROP




The Inventory Cycle Chart

INVENTORY PICKET FENCE VERSION
LEVEL
Q* =100 Q* =100 Q* =100
CYCLE CYCLE CYCLE
1 2 3
d d d

\o\

ROP =17 ROP =17




The Average Inventory Concept

[Q*/ 2] or [Q/2 ] AVERAGE INVENTORY

4 )

AVERAGE AVERAGE
INVENTORY INVENTORY
PER PER
CYCLE YEAR
U J U J

| ol B

YOU\NEED 5000 UNITS ANNUALLY AND ORDER 500 UNITS AT A
ME, AVERAGE INVENTORY IS 500/2 = 250 UNITS PER CYCLE AS
NLL AS\PER YEAR, BECAUSE THERE CAN ONLY BE ZERO TO
00 UNTS IN THE ACCOUNT BALANCE AT ANY GIVEN
TIME OF THE YEAR!



Variable Interpretations

P or Uis the wholesale
price per unit to the
retailer

VIANUEACHIURIING

.

Por Uisthe
manufacturing
cost per unit

direct materials
direct labor
applied overhead

J



The Quantity Discount Model

USED WHENEVER THE FIRM
IS GIVEN THE OPTION OF
PURCHASING GOODS AT

SEVERAL LOWER UNIT

PRICES




Quantity Discount Model Expectation




o

The variable “H”

must be computed
as a function of :

| X P

WHERE “1” IS THE UNIT
CARRY COST EXPRESSED
AS A FIXED PERCENTAGE

OF A CHANGEABLE UNIT
PRICE

A new expression

PxD

WHERE “P” IS THE UNIT
PRICE MULTIPLIED BY
THE ANNUAL DEMAND

FOR THE UNIT

THIS IS, THE AMOUNT
WE ACTUALLY PAY
FOR THE GOODS
THEMSELVES
ANNUALLY



i N -
CRanging Carry CostPer Uit

A

> If unit price = $5.00 l

H = $1.00 1 =9.96
($4.80x.20)
($5.00 x .20)

> If unit price = $4.75
H=3%.95
($4.75x.20)

MING 1 =20% |

i
¥

e Y



** Obsolescence costs are less / more

“ Spoilage costs are less / more

*» Cost of capital to purchase the units
IS less / more

“ Inventory taxes are less / more




“
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Discount Model

EXAMPLE

F

0% $5.00

4% $4.80

5% $4.75

THE VENDOR'’S PRICE SCHEDULE
Annual Demand = 5,000 units Order Cost = $49.00

Carry Cost as Percentage of Unit Price = 20%




Quantity Discount Model

EXAMPLE

Step 1 — Compute Q* at each unit price, starting with the
lowest price

Qi* = [2(5000) (49.00) = 718 units

N (-20)(4.75)




Quantity Discount Model

EXAMPLE

Step 1 — Compute Q* at each unit price, with the next
lowest price

Qz* =  [2(5000) (49.00) = 714 units

N (-20)(4.80)




Quantity Discount Model

EXAMPLE

Step 1 — Compute Q* at each unit price, with the next
lowest price

Q3* = [2(5000) (49.00) = 700 units

N (-20)(5.00)




Quantity Discount Model

Step 2 — Recompute the Q*s where necessary

Q.* =718 is adjusted to Q. = 2,000 units

(to qualify for the 5% discount)

Q2* =714 is adjusted to Q2 = 1,000 units

(to qualify for the 4% discount)

Qs* = 700 need not be adjusted

(to qualify for the 0% discount)

\



Total Cost ( TC ) Formula

Total Variable Costs ( TVC)

S =

TC=|[ (Q/2)xH]+[(DIQ)XxS]I+[Px D]

//

Annual Carry Costs (H)

Annual Order / Setup Costs (S)

Annual Fixed or Material Cost (FC)




Quantity Discount Model

TOTAL COST OF Q1 = 2000 UNITS

TC=[(Q/2)xH]+[(D/IQ)xS]+[PxD]

Y Y Y
ANNUAL CARRY COST ~ ANNUAL ORDER COST ANNUAL FIXED COST

= [ (2000/2) x (.20)($4.75) ] + [ (5000/2000) x $49.00] + [ $4.75 x 5000 ]

=[$950.00 ] + [ $122.50] + [ $23,750.00 ]

a

= $24,822.50

\




Quantity Discount Model

TOTAL COST OF Q2 =1000 UNITS

TC=[(Q/2)xH]+[(D/IQ)xS]+[PxD]

= [ (1000/2) x (.20)($4.80) ] + [ (5000/1000) x $49.00] + [ $4.80 x 5000 ]

= [ $480.00 ] + [ $245.00 ] + [ $24,000.00 ]

= $24,725.00

’ 1 /
@n
. /
\




Quantity Discount Model

TOTAL COST OF Q3 =700 UNITS

TC=[(Q/2)xH]+[(D/IQ)xS]+[PxD]

= [ (700/2) x (.20)($5.00) ] + [ (5000/700) x $49.00 ] + [ $5.00 x 5000 ]

=[ $350.00 ] + [ $350.00 ] + [ $25,000.00 ]

= $25,700.00

\ Zw‘




Quantity Discount Model

EXAMPLE

SUMMARY

$950.00 $122.50 $23,750.

$24,822.50

$480.00 $245.00 $24,000.

$24,725.00

$350.00 $350.00 $25,000.

$25,700.00




Quantity Discount Model

EXAMPLE
Loy

SUMMARY

$950.00 $122.50 $23,750. $24,822.50

N Q21000units [IEEZELXVE $245.00 $24,000. EEFLEPIH
$350.00 $350.00 $25,000. | $25,700.00

THE
LOWEST
TOTAL
COST




Quantity Discount Model

EXAMPLE

Step 4 — Select the “Q” with the lowest total cost (TC)

SINCE Q2 ( 1000 units ) HAS THE LOWEST TOTAL COST,
THE PURCHASING DECISION IS:




Inventory Modeling with QM for Windows

Quantity
Discount
Model




E'EQM for Windows
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Module Format Tools

G:\EXAMPLE - QUANTITY C
MPLE - BASIC
LETOM FORCE STRATEGY -

KELETCMN FORC

DEL .imy

E STRATEGY - MEY

LIMT MODEL. in

&g Flan.agg
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Chrl4+0
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rete Distribution)

SELECT THE
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OPTION
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File Wiew  Module Tools Help

O = = Eoa - K203

| nztruchion
I1ze the scroll bar ar the text bow to enter the number of price ranges. Click on OF. or press the En
key when vou are finizhed.

[Feenbony

Create data set for Inventory/Reorder Point/Safety = yrmal Distribution)

Title: SO = > Muodify de
MHurnber af Price ranges v— 2

* Range 1. Range 2, Range 3....
" ab.cde ..
" AB.LCDE. .
1,23, 4.5, ..
" January, February, March, Aprl, ...

" Other

THERE ARE THREE
UNIT PRICE
OPTIONS
IN OUR
PROBLEM

Cancel




File Edit Miew Module Format Tools Help

DDH% E n 'ﬁTLiﬁEEE 10z -~ & ﬁl%‘\ k?@ B Solve

Arial - 82 B r U E== 0 fos @IfEEAD
Instruction

Enter the cost per unit for this cost range. Any non-negative value iz permiszible.

[untitled]
Parameter W alue
Detnand ratelD) o P s e EE s esd
SetupiOrdering cost(s) o P s e EE s esd
Halding cost(H) o EEEs s EEsraesd
Price Ranges LZWWER IPPER FRICE
= 1 e g THE DATA TABLE
2 1 999999 0 APPEARS WITH
= ] 29390 g 3 PRICE RANGES
PROVIDED FOR




P () [) [} 0D ¥
File Edit Miew Module Format Tools Help
DeeEHE BB "o EES 100X - @ Ho A K22 sohe
Avial - 82 B U E== M - Py @ g AD
Inzstruction

Enter the cost per unit for this cost range. Any non-negative value iz permiszible.

ExAMPLE - QUANTITY DISCOUMNT MODEL - Dr. Yaccaro

Farameter " alue
Detnand ratelD) 5,000 P s e EE s esd
SetupiOrdering cost(s) 449 P s e EE s esd AN N UA L D E MAN D = 5 y OOO
Halding cost(H) 20% EEEs s EEsraesd
Price Ranges LCAYER IPPER PRICE O RDER COST - $49 ' 00
1 1 a9 5
2 1,000 1999 45 HOLDING COST = 20%
3 2 000 999 999 475
-

VENDOR PRICE
SCHEDULE

1 to 999 units - $5.00
1,000 to 1,999 units - $4.80

2,000 units or more - $4.75




¥ QM for Windows - G:\EXAMPLE - QUANTITY DISCOUNT MODEL.iny

File Edit Wiew Module Format Tools | Window Help

D & Caseae O A % K2 (7)) W EditData
Til
Arial - 82" w By @A
M Edit Data Fa

[nztruchion

There are mare rezultzs available in additional 1 by wzing the WIKDOW option in the b ain ke,

1 Inventory Results
Z Details

3 Cost Curve

“ﬂ Inventory Results
EXAMPLE - QUANTITY DISCOUNT MODEL - Dr. VYaccaro Solution

A=

Parameter Walue Parameter Walue

Demand ratelD) 5,000 XX HEANHE EEereesd Optimal arder gquantity (2% 1,000

SetupiOrdering cost(=) 49 HHHHNNE EEsraesd Mazimum Inventory Level 1,000

Halding costiHE20% WA WA Average inventory S00

Crders per period(year] =

From To Price Annual Setup cost 245

1 1 9389 5 Annual Holding cost 430
2 1,000 1,999 4.0

3 2,000 9599 999 475 IUnit costs (PDY 24000

Total Cost 24 725

WE PURCHASE 1,000 UNITS
AT A TIME AT $4.80 EACH,
FOR THE LOWEST
OVERALL TOTAL COSTS




¥ QM for Windows - G:\EXAMPLE - QUANTITY DISCOUNT MODEL.iny

File Edit Miew Module Format Tools Window Help

DeEE B HH 10 - 3 &g A K2 (2] W Editpata
Anial - 82 g F U E==|.00 - Ei:c = @ "E A B~ L
[nztruchion

There are mare rezultz available in additional windows. Theze may be opened by uzing the WIKDOW option in the b ain ke,

<» Details

EXAMPLE - G

Range

DISCOUNT MODEL - Dr. Yaccaro Solution

Tatal Unit Cost

110 999

10000 1999

Tatal Cost

25 000

25 700

24,000

24 725

2000 to 333333

23,750

24,5225

THE
LOWEST
TOTAL COSTS
$24,725.00

WITH THE 4% DISCOUNT
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& File Edit Wiew Module Format Tools Window Help _ |E|
DEH§|E ﬁ|ﬁ| Uog | oan 100z - @ Ep A h;?@|.EditData

]:I Avrial

- 82-|B 7 U|=

W - f s | @A D

[ntruction

Other output can be viewed by uzing WIKDOW,

Scale Axes

¥ minimum
¥ maximum
¥ minimum

¥ maximum

Automatic

Automatic
Automatic

Automatic

[T x axiz gnid lines

[T v axiz grid lines

Redraw

Reset to default

Cost

§24.725.

EXAMPLE - QUANTITY DISCOUNT MODEL - Dr. Vaccaro
Inventory costs including unit costs

THE DISCONTINUOUS
TOTAL COST CURVE
TYPICAL OF QUANTITY
DISCOUNT CASES

Total Cost

7,000
Order Quantity, 0




Inventory Control Using
' Software
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Excel QM | Render  Window  Help

Assignment
Breakewven Analysis
Decision Analysis
Forecasting

Games (Zero Sum)
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Tvpe a question for help = o &
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Inventory

Linear, Integer & Mixed Inkeger Programming
Markow Chains

Material Requirements Planning
Metwork Analysis

Project Management

Quality Control

Simulation

Skatistics (mean, var, sd; Mormal Disk)
Transportation

\Waiting Lines

ShovefHide Toolbar

Tools

Economic Crder Quankity

Production Fun Madel

Cankity Discounk

BB Analysis

Reorder poinkfSafety Stock (Mormal Distribution)
Reorder pointf3afety Stock (Discrete Distribution)
gingle Period Inventory (Discreke)

Single Period Inventory (Mormal)
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Linear, Integer & Mixed Inkeger Programming
Markow Chains

Material Requirements Planning
Metwork Analysis

Project Management

Quality Control

Simulation

Skatistics (mean, var, sd; Mormal Disk)
Transportation

\Waiting Lines

ShovefHide Toolbar

Tools

Economic Crder Quankiky

Production Run Model

Cankity Discounk

BB Analysis

Reorder poinkfSafety Stock (Mormal Distribution)
Reorder pointf3afety Stock (Discrete Distribution)
gingle Period Inventory (Discreke)

Single Period Inventory (Mormal)
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Do SRV & BE@R- 3 o BZIUS=E=$W%E -d-A-
A1 - P Breakeven Analysis »
&, B | C | O | Decision Analysis 3 | J | K | L | b | M | C
] Forecasting r

Games (Zero Sum)

Inventory 3

Linear, Integer & Mixed Inkeger Programming

Markow Chains

Material Requirements Planning

Spreadsheet Initialization el

Title: |Basic ECO and TVC Formula] Sheet name: I

pkions

v Reorder Paoint
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NEEHSf SA% SEBER- = - 100% » 2 i - 10 B I U E=E= 8 WMUNE -~-d-A-
B10 - # 100 .
A | E | C D | E F G | H | J | K
Or. Philip A. “accaro
Basic EOQ and TVC Formula
Inventory Economic Order Quantity Model

|Enterthe data in the shaded area |

Data

Inventory: Cost vs Quantity

Demand rate, D
oetupforder cost, 5
Holding cost, H

Unit Price, P

Daily demand rate, d
Lead time in days, L

| 100

40

10§ (fixed amount)

200

20

Cost (F)

3

Results

Optimal Order Quantity, 0*

28.28427125 0

Maximum Inventory

28.28427125

Average Inventory

14.14213562 AR

Number of Orders

3.535533906

Holding cost

$141.42

Setup cost

$141.42

o

-, TR A A B
LA : : oA :
S N S
Order Quantity (21
— Setup cost —— Holding cost Total cost

[ L T S TR O I S S (O S U U [ RSN U Y (U DU
RS I SN i g] Pc e Y T el ) e o e e ey b R e e e L o Ll

Unit costs

$20,000.00

]
-]

Total cost, T,

$20,282.84

]
(w]

Reorder Point

60

o]
(4]

[N}
(]

LJa
—

L
S

[0 ]
L2

(0]
P

L
m

COST TABLE

7071068 (Increment | 2.357023

Q2 oetup costHolding co/Total cost
7071067812 565 6854 35.35534 B01.0403
8428090416 424 2541 47 14045 4714045
11.78511302 | 339.4113 ) 58.92557 395 3368

Start at

Template
and
Sample Data
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NEEHSf &A% LB’ = - 100% » 2 i -0 - B T U EEE SWMMNE DA
J33 - B |
A | B ¢ | o | E | F | & | H | 1 | 4 | Kk
Or. Philip A. “accaro
Basic EOQ and TVC Formula
Inventory Economic Order Quantity Model

|Enterthe data in the shaded area

Data

Demand rate, D

s000

oetupforder cost, 5

49

Holding cost, H

—

Unit Price, P

Daily demand rate, d

(fixed armount)

[ T TR I S S (O S U [ [ QSN U Y (U DU
ey SIS ] e YT el e e e e P e e e e e e L o Ll

Lead time in days, L 0
Results
Optimal Order Quantity, O* 700
Maximum Inventory 700
Average Inventory 350
Number of Orders 7.142857143
Holding cost $350.00
Setup cost $350.00
Unit costs $0.00
27 |Total cost, T, $700.00
28 |Reorder Point 0
29
30 |COST TABLE Start at
)
32 o
33 175
34 2333333333

L
m

231 BEEEREY

| 175]Increment | 58.33333

oetup costHolding co/Total cost

1400

1050 116.6667  1166.B67

Cost (§)

Inventory: Cost vs Quantity

® & e P S P P
ﬁ. - W ﬁ.. v s ﬁ. - s 'iF:]_‘ =
SO L S MR G e
Order Quantity (L)
—— Setup cost —— Holding cost Tatal cost

av.5

Unit price, daily demand,
and lead time do not
need to be specified

[-y—

1487 .5

840 1458333 H85.8333
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DSt &aY S8R = - 100% - 2 A - 10 - U SE== 3459 E o -d-A-
J33 - fe
A | B | ¢ | b | E | c | H | 1 | 4 | K

29
30 |COST TABLE Start at [ 178]Increment
31
32 o =etup cosiHolding caoTatal cost
33 175 1400 A7.6| 14875 | _I
34 233.3333333 1050 116.6667  1166.667
35 291 BGEEEE7 840 1458333 995.5333
36 350 700 175 875
37 4008.3333333 600 204.1667 S04.1667
35 456 BEEEEG7 £25 2333333 758.3333
39 525 ARG BEGT 262.5 7291667 Trivgi ;
40 5£53.3333333 420 291 BEG7 711.6667 Sen_SItIVIty AnaIySIS
41 5416666667 | 381.8182| 320.8333 7026515 includes the
42 700 350 350 700 . .
43 7E5.3333333 323.0769 379.1667 702.2436 optimal solution
44 £16.6666667 300 4083333 708.3333
45 875 2580 437 5 717.5
46 933.3333333 262.5 4G6.BGE7 7291667
47 991 BEEEEG7 2470588 4958333 7428922
43 1050 233.3333 525 758.3333
49 1108.333333 221.0526 554.1667 775.2193
50 1165666667 210| 583.3333| 793.3333
51 1225 200 612.5 812.5
52 1283.333333 190.9091 G41.6667 5325758
£3 1341 BGEEE7  182.6097 6708333 953.442
54 1400 175 700 875
55 1458.333333 168 729.1667 897.1667
56 1516666667 | 161.5385 758.3333| 919.8718
57
58
£
B0
G1
52
B3

B4




Inventory Control Using
' Software

"‘ y W | Discount

Formula




1
@ File Edit Yiew Insert Format Tools Data | Excel QM | Render  ‘Window  Help

LEeEat &RV BRI
Al - A

A | B | ¢ | D |

Assignment
Breakewven Analysis
Decision Analysis
Forecasting

Games (Zero Sum)

=1

Tvpe a question for help = o &

+.0 .00
$ 00 +.0

Tkl
]

I

=
I
M|
i

_-aA-

Inventory

— — | — | — — | — | — | — | — ] —
e N e T e = e e e RS L R Sl L

o]
=

2
—

Linear, Integer & Mixed Inkeger Programming
Markow Chains

Material Requirements Planning
Metwork Analysis

Project Management

Quality Control

Simulation

Skatistics (mean, var, sd; Mormal Disk)
Transportation

\Waiting Lines

ShovefHide Toolbar

Tools

Economic Crder Quankity

Production Fun Model

Cankiby Discounk

BB Analysis
Reorder poinkfSafety Stock (Mormal Distribution)
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A1 - P Breakeven Analysis »
&, B | C | O | Decision Analysis 3 | J | K | L | b | M | C
] Forecasting r

Games (Zero Sum)

Inventory 3

Linear, Integer & Mixed Inkeger Programming

Markow Chains

Material Requirements Planning

Spreadsheet Initialization el

Title: IQLIF'.NTIT'?' DISCOUNT MODEL Sheet name;: I
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Edit  Yiew Insert Format Tools Data  Excel QM Render  Window  Help Tvpe a question for help = o &

NEEHaSf &@ % 4 B = - 100% - 2 il -0 - B T U EEE SWMMNE DA
A1 - #& Dr. Philip A “accar
A B C D | E [ F | & [ H |

1 10r. Philip A “accaro 1
2
3 |QUANTITY DISCOUNT MODEL Template
- — and
5 |Inventory Quantity Discount Model S le Dat
a Enter the data in the shaded area. The minimum guantity is the minimum amount that needs to amp € ata
7 he ordered in order to get the price that is in the same column.
d
8 |Data
10 |Demand rate, D 100 Total Cost vs Order Quantity
11 [Zetup cost, 5 40
E Holding cost %, | 20.00%|(percentage) 20500
14 Range 1 Range 2 Range 3 20000 -
15 M|r.1|mu.m guantity ] 12 24 19500 4+
16 |Lnit Price, P 200 190 180.5
17 = 19000 +
18 |Results S 18500 4+
15 Range 1 Range 2 Range 3
20 |Q* (Square root formula) 14.14213562]  14.509525] 14.88645855 18000 +
21 |Order Quantity NA 14.509525 24 17500 4+
22
23 [Holding cost NA §275.68 §433.20 17000 e e
24 |Setup cost NA $275.68 $166.67 P~ O = P — 00 W
95 = o-m o 22 n H
26 |Unit costs NA $19,000.00 |  §$18,050.00 Cluantity
27
28 |Total cost, T, NA $19.,551.36 $18,649.87
29
30 [Base inc on 14.14213562
31 |Cost table o Lnit cost Setup cost Holding cost | Total unit costs Total Costs
32 1 4714045208 2000 8485281374 94 28020416 20000 2094281
33 2 5 89255651 2000 B7EE225099 117 8511302 20000 20796 67
34 3 7071067312 2000 565E354249 141 4213562 20000 2070711
35 4 3249573114 2000 484 837322140 164 9915823 20000 20543 85
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DEeEs® &EY FBR- = - 100% - 2 b -2 Bl U EEE WU E DA
(=5 - B
A | E | C | D | E | F G | H
1 |Dr. Philip A, %accaro
2
3 |[QUANTITY DISCOUNT MODEL
4
5 |[Inventory Quantity Discount Model _|
a Enter the data in the shaded area. The minimum guantity is the minimum amount that needs to
7 he ordered in order to get the price that is in the same column.
8
9 |Data
10 |Demand rate, D 5000 Total Cost vs Order Quantity
11 [Zetup cost, 5 49
E Holding cost %, | 20.00%|(percentage) 25900
14 Range 1 Range 2 Fange 3 giggg 1
158 |Minimum quantity 1 1000 2000
16 |Unit Price, P 5 48 4.75 24600
17 w 24400 +
[

18 |Results < 24200 7
19 Range 1 Range 2 Ra 24000
20 |Q* (Square root formula) 700 714.4345083 48465 23800
21 |Order Quantity 700 1000 2000 23600 +
27 23400 ——4+—+—+—++++++++++++
23 [Holding cost ~ $350.00 $480.00 $950.00 mEEmokma b
24 [Setup cost Optimal N $350.00 $245.00 $122.50 mRE RS =8B D
= Solution T
26 |Unit costs _ 4/  $25,000.00 $24,000.00 Cluantity
T Q=1,000 /
2 |Total cost, T, Sc~—— $25,700.00 $24,725.00
29
30 |Base inc on 700
31 |Cost table o Lnit cost Setup cost Holding cost | Total unit costs Total Costs
32 1) 2333333333 5 1050 116.6E666E7 26000 2616667
33 2 291 BBEREEY 5 840 1458333333 25000 2593583
34 3 350 ] 700 175 25000 26875
35 4 4083333333 ) GO0 204 1BEEREY 26000 2530417
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N2 a8 SRY $B@R-| = - - 2 -1z [Blru|ES=|[s W E L -H-A
=5 - B
A E C D E | F G H |
23 |Total cost, T, $25,700.00 $24,725.00 $24,822.50
29
30 [Base inc on 700
31 |Cost table Lnit cost oetup cost Holding cost | Total unit costs Total Costs
32 1) 2333333333 5 1050 116 .BBREEET 20000 26166.67
33 2| 291 BBEEEBEY ] 840 1458333333 25000 25835.53
34 3 350 ] 700 175 25000 25875
35 4| 4083333333 ] BO0 204 16E66E7 26000 2580417
35 5| dFF BEEREEY ] B2 2333333353 28000 25758.353
37 G o825 546G BEEEEEY 2E24A 20000 2572917
33 7| 6833333333 ] 4200 291 BEREBET 20000 25711 67
39 8  B41.66EEEET 5 3B1.8181818) 3J20.8333353 25000 2570265
40 4 700 5 350 340 25000 25700
41 10 753.3333333 5 3Z307E9231 379 1666BGY 20000 2570224
42 I 11 816 .66EEEET ] 300 403.3333333 25000 25708.33
43 SenSItIVIty 12 a7a ] 230 437 .4 20000 XAF17A
44 An a|ySi S 13 9333333333 ] 2B25 ABB BREEERET 26000 2572917
45 14 991 BEEEEET 5 2470583235 49585333333 20000 2574289
45 15 1050 48 2333333333 A04 24000 24737 33
47 16 1108.333353 4.8 221.0526316 532 24000 24753.05
43 17 1166.666667 4.3 210 560 24000 24770
49 18 1225 4.8 200 535 24000 24788
a0 19 1283.333333 4.8 1909090905 B16 24000 2480591
a1 200 1341 .6ERBET 4.8 1826086957 G4 24000 24526 51
A2 21 1400 4.3 175 B72 24000 24847
A3 220 14A8.333333 4.8 168 700 24000 24865
A4 23| 151B.6EBREY 48 1615384615 728 24000 2483954
85 24 1575 4.8 15545555556 7ob 24000, 24911.56
56
a7
55
A9
B0
51
B2

b3
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