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What is Quantitative Analysis?
f-nall Juhillgalo

Quantitative analysis 22/l Juadll

G is a scientific approach to managerial decision making. A R M S
It seeks to understand behavior using mathematical and ACADEMY
statistical modeling, measurement and research by

assigning numerical values to variables.
apal gl éanill pladiwl dglwll pad L) eung dylagl aljlpall Alail ole gaiga
alpeinll @jsac pud guei Jui go dailig gulidllig duilnagig

real problems Jai dyledll ailwwgoll Jid Jo gulg Glhai L le 041l Juaill giloi paiiwf

X
Quantitative analysis models are used widely by real organizations to solve '
apdrdnll adadinll A

Quantitative Meaningful

Raw Data methods Information

Examples of Quantitative Analysis
Lol Juaill e il

Examples of quantitative.analysistools include:
:Jouiti a4l Julaill algai L Le alioi

17 Cost-benefit analysis @xilalig dalaill Julai

CV is the process of comparing the projected or estimated costs and benefits
(or opportunities) associated with a project decision to determine whether it

makes sense from a business perspective.
ggHiLn jlpéy dhuiypall djadanll gi aedginll (yayall gi) galinllg wallaill dijldn dulac ga
)i jghin go Ldhio gla 13 Lo ajaail Lo

2" Break-even analysis J>leill dhdi Jilai
3 Feasibility studies g2l cilwl)a
4" Project scheduling &/Linlldlgay

c’ is a process that allows you to create a schedule that you can use to keep

track of tasks and deadlines within a project  _inj jgaa cLiiili ¢ll pnwidilocga
.£gpitall Jala éyilaill ayclgallg planll deilinl anlaiiwl eliang
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3" Indexes drwlidll pla)ill

6" Statistical analysis ,ilnayi Jiaill

7 Forecasting methods  g4iill gjh

CP is a technique that uses historical data as inputs to make A R M S
informed estimates that are predictive in determining the ACADEMY

direction of future trends cilpadi clpall cildans daylill alibdl padimg aglwiga
dtlidimall alalaidl alail aaai 46 &G4l Jgai dugjan

Many large companies with complex business processes have used quantitative
analysis for years to help executives and managers make good strategic and

operational decisions. dadenll dyjlaill allaell Al dpuall alapill go aaell padiwi
G247 ayly2inig dyayilyim] aljlyd ALAil Lle eljanllg guatdiill dachunl algiw din 04l Julaill

Q Taco Bell saved over $150 million using forecasting and scheduling
quantitative analysis models
@lgaqllg g4iill 041l Julaill gilai plaiiwl juga ggrla 150 o pisi 1 gali tipag
NBC television increased.revenues by over $200 million by using

quantitative analysis to develop better sales plans
Hghil Loall Jua il glasiml jiga ggila 200 go pisk cildlp il w1 ) ggejali aalj
Jadl dlayn b

Continental Airlines saved over $40 million using quantitative analysis
models to quickly recover from weather delays
oAl Julaill a3lai pladimly jilgy ggiln 40 go HAai Jlilisiiga digall hghall cipag
gl Jlgaill ge daqlill Glpaiill go gy pwll aleill
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: Y
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aall Juaill gai i
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(1) Defining the Problem
Aladioll ayaai

Need to develop a clear and concise statement that gives

direction and meaning to the following steps. A R M S
adiill alghall  ,i=ollg alagill ;hei jagag anlg gl Hghl ] aslall -==—-=-rsro

This may be the most important and difficult step
dugen jiaillg paill ,a dghill dia ggaiag
It is crucial to go beyond symptoms and identify true causes
drdydall alpwill agaaig yalpeill Lle aleill s)gpall o

It may necessary to develop specific and measurable objectives when the

problem is difficult to quantify.
Lins aladiall gulpd weny Loaic gulpdall @hlég @10 wlaai pghi sjgpall go ggay ad

(I1) Developing a Model
32godill pghi

The model is a mathematical representation of a situation
lacddgol Bl JLiniga gigaill

A mathematical modely21! a3gaill

cv is a set of mathematical relationships which are stated in equations and
inequalities.
In addition, it seek to maximize or minimize some objective function subject

to constraints
3 Ll dalagly .alighing adalen laic pei Lill @ual i alédell o écgoan ga
agudl liag diten waa dlla Juldi gi puhei ] e

Models generally contain variables and parameters
aloleng alpein Llc logac galaill ggini
Variables are generally called decision variables (controllable inputs) and

are unknown )
dagjen pé Lag (lay phaill gaoy alian) jlpall dlpeio logoc alpeioll ouwi

Parameters (uncontrollable inputs) are known numbers that are a part of

the problem
dladiall go lejq Jaiig dagyen dlaci La (Lay paaill gaoy J auian) alaleall
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' o ax+q 5 -
s Advantages of Mathematical Modeling

X duAlpl 2ilaill éélun Liljo
1" Models can accurately represent reality
ddng gdlgll Jini gi gilaill Jany
2" Models can help a decision maker formulate problems
adamoll @éln Lle jlpdll Adin ackmi gi gdlaill Jany AR M S
ACADEMY

Nl

3" Models can give us insight and information
cilngleng dug) Liainj i giloill gany
4" Models can save time and money in decision making and problem solving
alauall Jag aljlpdll AlAil a Jlallg Gégll pagi gi @ilaill gany
3" A model may be the only way to solve large or complex problems in a timely

fashion  ciagll 4 dadenll gi apuall ataiinl Jal éagagll ddyphll ga gagaill ggay ad |
uliall

6" A model can be used to communicate problems and solutions to others
I Jglallig adamall Jungil gagaill pladiwl gany

Mathematical models.that donot involve riskare called deterministic models.
We know all the values used in the model with complete certainty. )
.Graiall 23lailly palin lc Sghali il il aral i AAloill L,owmi
.pli guau adgaill  adnddiwnll pidll gind dapei gAi
Mathematical models that involve risk, chance, or uncertainty are called
probabilistic models.

Values used in the model are estimates based on probabilities.
.Allaiall g3laill gud) pac gi Jlaial gi phlin Lle sghii Lill aal i gilaill o]
aloial Lle Gnilé alpadi ,a gdgaill a dodiiwnll pyéll

A variety of software packages are available for solving mathematical
models: aual i 23laill Jal aolpll o degiin degnan jagii

Q Spreadsheet packages such as Microsoft Excel _
Juwa] aagugpayla Jio alibdl Jglag pja

The Management Scientist (MS)  &jiau1 plic )
Quantitative system for business (QSB)  Jlocill 041l plAill
LINDO, LINGO

Decision Science (DS) iyl plc

Matrix laboratory (MATLAB) (uiagannll piin

WY A\



(111) Obtaining Input Data
élyanll alibl le Jgnall

Input data must be accurate.  ddrin éalaanll alibll ggai g

Data may come from a variety of sources such as company éc]i'DMYS
reports, company documents, interviews, on-site direct measurement,

historical data or statistical sampling.

ullanll aapill Gilig a9 pill pyldi Jin jalnoll go degiin degnan go alibl ili ag
yibnal aligell gi apaylill alilll gégall a pilinll gulidll

(IV) Developing a Solution
Jall pghi 4

The values of the decision variables that provide the mathematicallybest output
are referred to as the optimal solution for the model.
.a3gaill Jimill Jall Al apan JAdipadi Lill il Glpeio pud Lo

Common techniquesare: | @=ilill &ibuidill jog

Q Solving equations. culaleall Ja

Trial and error - trying various methods and picking the best result.
....“... l . .i—jL.I.-.I.jIg s .I... @huiﬁ_!m_ihj_"gﬁ_”qﬂl

Using an algorithm — a series of repeating steps to reach a solution.
Jall I Jgngll djpaiall alghill ga dlwbu - diojjlgs pladiwl

(V) Testing the Solution
Jadljudal

Both input data and the model should be tested for validation before analysis
and implementation. Jidloaian o gaaill gigaillg alianll alildl go Jb juial aqy
Ayaiillg Julail

The sensitivity analysis is the common way to validate the solutions
Jolall dan (o (Gdaill deilill ddyphll ga drwbwall Julai aej
Sensitivity analysis determines how much the results of the analysis will

change if the model or input data changes
dlianll aliludl gi gdgaill peila] Julaill 2ilii pei san drwlbwall Julaiaaay
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If the sensitivity analysis generates accurate and valid

&l solutions: dallng @d1éa gl dwlwall Julai il 13]

Glhill dlol4 dlamall e 23gaill padiw]

ARMS

If inaccuracies or potential shortcomings inherentinthe . puuy
model are identified  33gaill L4 dlniio dlaian qgic gi dda pac ajaai pila)

Q take corrective action such as: collection of more-accurate input data
dda pial édldan alily goa :Jin darani alelpa) Aliil piy

(Vi) Analyzing the Results

QiLiill Julai

Determine the implications of the solution Jall Lo apipinll Ll apaai

c? Applying results often requires change in an organization.
Anhiall 4 pi &) giliill Guii alii Lo e

The impact of actions or changes needs to be studied and understood

.....

before implementation. Aaiill Jud alpeill gi alelpadl pili paag dwljay a

(V1) Implementing the Results

ajL.I-iJI o “. 1

Implementation incorporates the solution into the company.
dapill Jala Jall aoa (Guhill ganiy

Implementation can be very difficult, people can resist changes. >
alpuill galaunill pglédy a8 ¢ Jaa hen Guhill ggas gi gany m

It must be monitored by some experts to determine if modifications are needed.
Glbaeil dala dlia Gila 13 Lo ajaail elpall gaes Jud go (Guhill didlpo oy
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What is Operations Research?
fallnell dgay Lalo

We can include different quantitative methods under a

comprehensive title of Operations Research (OR) A R M S
"allaell digay” Jobill glgiell daidaliia dras allwi glpa) liisay G D EMY

Definitions of OR: cwulocil ¢igu caylei

Definition 1:

cv It is an Act of winning wars without actually fighting.
Llea Jlidll gga wugpll cuwb ga La

Definition 2:
c# It is the application of scientific methods, techniques and tools to problems
involving the operations of systems so as to provide those in control of the

operations with optimum solutions to the problems.
dahiill allac gdib il GilSdiali i€ dralell algaillg &lyidillg qullwill Guhi sa
il mall liall Jelalh callaell@ha d)la) le gunildll agjil

Definition 3:

C, It is a quantitative approach.to-decision‘'making based on the scientific

method of problem solving.
auauall Jal alell aglwill le pilé aljlpéll il 05 aai L&

Operations Research is the scientific approach to execute decision
making
which consists of: 100 ggaiig ,alldll Akid alell aaill La allaell dgay
The art of mathematical modelling of complex situations
.Gadenll wdlgall duabi gl 23laill @élun ga
The science of the development of solution techniques used to solve these
models. .23lnill ada Jal doadiwall Jall aliidi pghi ple

The ability to effectively communicate the results to the decision maker.
il Adin ) dylled; iliill Jungd le djadll
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The British/Europeans refer to “Operational Research", the

Americans to “Operations Research” A R M S

but both are often shortened to just "OR". ACADEMY
"allnell dgay” LIl ggradpnill puin Loiy"aplieumill gal” (1l ggug)gill/ggitiag il priy

"OR" I Loal4 pniij Lo dale galg
Another term used for this field is “Management Science" ("MS").

In U.S. OR and MS are combined together to form "OR/MS" or "ORMS".
"djlall ple” ga Jlaall 1aal padimf pai allhna
"ORMS" gi "OR/MS" gu4iin lea gulaall aoaj ,éaaiall aligll ag

Yet other terms sometimes used are “Industrial Engineering” ("IE") and

“Decision Science" ("DS").
"aljlpall ple"g "éuclinll Gwaiall" Jio libai &y aaubimg i alalhna clia

History of OR
alilnell éigay )l

Early work in operational research was carried out by individuals such as

Charles Babbage in 1840. .
1840 plc 4 abb jjlusi Jio alpai Jud go arliemill dgayl a dparall Jlocill aypi

Modern operational research originated at the Bawdsey Research Station in the

UK in 1937.
1937 plc daainll @alnnll a dgarll Lwagl dhan 4 dijaall ulyedbill dgayll abii

The modern field of operational research arose during World War Il in 1939.
1939 plc 4 dyilill aeallell gpall Jui dlyeuill dgall cyaall Jlaoll jak

After World War II, Military Operational Research in U.K. became Operational
Analysis (OA) within the U.K.
Ministry of Defence with expanded techniques and graving awareness.
JHaill Ll Gaaiall @aloall é Gy el dlienill dgayl clgai ayilill drallell apall ao)
L eqll 2ljig altidill gugi gn dtithg il glaall ajljg Jala (OA) UJ.LQ.u.LI.”
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The OR technique culaell éigay ciLiai

Q Linear Programming duhill aaopll

Transhipment Models Jauinll d@ale] gilai
Network Models alaunll galaj A R M S
Computer Simulation HguaAall dlalaall ACADEMY

Markov Models «aga)lo Jilai
Dynamic Programming duarolisall @Gaopll
Assignment Models Jueill 2ilaj
Waiting Line Models JUALIL] hghi Q3lni

Multiple Criteria Decision Making julenll aaein jlpall AlAil

Game Theory dlelill dy A
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