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Abstract: - Every academic subject has ity eown standards Iy wilrich
Department of Mathematics | i Judges the merits of what researchers claim to be true In the
stuey of Physical Sciences it fypncally  requires
Eeonomics  there  are two preposes dee o apprly
one 8 the mathematical tooly needed to make aned
tnelerstand economic arguments, the second one i,
comfortable talking  about  economics wsing e
Inclia, mathematics, Economical decision in relation 1o use of resenrces
and {t's wtility varies from time to time, individual 1o ineli
Companies to Companies and Govenment pedicies respectiv
order to solve economic problems, mathematics
provides solwtion with ity method & Concept
mathematical sefenee,

Mathematics implementation in Business Econonies I
use of resonrces, and to evaluate preefit prosition |

experimental

o aneike vy
shorthand  of

el
ely. In
e this field,
i the spliere orf

Iy optimum
v oconpletely

Introduction

Economics is the study fo know the natural
resources as well as our analysed study o
allocating resources and dhstributing goods
and  services,  Mathematics helps (o

understand the problem and 1o provide s

solution  with its number symboly

logically. Mathematics and  jis support ol

logical processes o solve and s tondels 1o
analysis o suwdy existing  cconomic
relationships, which helps cconomists sty
seenarios o seek no one can deny  the
mportance of maths and cconomic because
interrogative ol cconomy  varies  (he
questioner and  maths provides its solution
with its algebra linear equation caleulus &

geomelry ele,

Korwledpe Scholar -An nternationl Feer Reviewed E-Jowrnal o1 Multidisciplinaery Researeh

Special ssae, Mareh 2014

SInee economic concepts can he cormplex, il
wamportmt o use .

citre e representing data 1':*I;1|inu.1.-lli;:x in
isolation. Results can be misinterpreted based
on - the  representation  of  dat, hence
representing with scientific reasoning hielp in
decision making, The vast field ol ceonomics
has many  deseriptions cach one rying o
discover 2 way o make clear what the
CCOMOMNCE COVers,

Economical decision i relation (o use of
resources and its utility varies [rom time 1o
time, individual 1o individual, Companies (o
Companies — and  Govermment policies
respectively,

Resources surrounds, But et thal resources

are himited and people have needs and wants,

Fagoe | 120
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which are unlimited. Mathematics used in
economics  where the resources  like raw
matenials, labour, tme, machine el are

e,

Objectives of the Study

L To study the application of Mathematics in
Business Analysis,

2 To implementation of Mathematics in

Business,

Methodolopy
The study s based on secondiry data, The

study  refers the  rescarch reponts, articles,

Books, Journals and Websites, The tse ol

Mathematical techniques in Business,

Some Application of Mathematics in

Eeonomics:

L. Functions

Terence Lim lists the following mathematical
'

voncepts  as  important o Beonomices,

Caleulus,  Linear — Alpebra,  Differential

Lequations,

Beonomists atilize mathematical models 1o

amlyse  both micro and  macroeconomics

using supply and demand as the foundation

(Baumol &  Blinder, 2001). "Supply  amd

demand are the most fundamental tools of

ceonomic analysis” (McAlee, p. 14), (Rel 1)

As Macrocconomic, is base for sty of Gross
Domestic Product, National Income, infLation,
appregate demand  and  agprepate supply,
Employment / unemployment rate and prices

m peneral,

Fomiwlealpre Selular -An nler marbiomal Peer Revie

Spaecial bssoe, Marely 2009

wdl E-Jonval (0 Multidisviplinary Research

Every part  of  the ceonomy  has  an
mterrelationship  with  other parts  of  the
ECONOIY. “aooway  of  illustrating
macrocconomic relationships and the effects
of government policy changes” (Wiley, 20006)
ref 5,

Understanding,  Rebecea Riley  statements
clearly  indicates  clear importance ol
macrocconomics at each and decision of
povernment policy, which beneflits business
community at large giving  free hand  in
development amd growlth of business and its

profitable economy.

Use of Mathematical Models in Business
Economics

Mathematical models are used in the field of
business. We will explore some of them here.
Drecision Making

To make decisions is a cracial ietivity  lor
businesses. It involves multiple participants
with - conllicting  views,  Decision neking
mathematical models can be of great use here,
Such maodels use inpul variables, also a set of
conditions to be Tulfilled 1o help management
pet expected resull base on decision.

One of the most common decision making
problem  faced by any  business s the
mvestment decision, where it must decide
whether 1o invest in project  or ot
Businesses often use mathematical  models
that assess the potential valuation of  the
project against the investment to be made for
making such decisions, Examples o such

models are net present value (NP, iternal

Page | 121
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rate of return (IRR), ele. A simple NPV

model can be ilustrated as below:

i "'d'l.;' » O7 | lnyen

i | ke lata 5Py
? | A

NEVe DY |

wr b ey s baman @l 1 Erar tibnii Ganiab 1l [ S Y

Maoulels

Single Kguation Maodels
The economi relationships we investigale
through cconometric models are of  three
Lypes
() Single cquation,
(i) Multiple equations,

() Stmuliimeous COLEons,

Single Equation:

I o smple cquation relationship, thege is 4
dependent or determined  variable which s
determined by one o more independent or
viables. determiming, variables also called
explanatory  An cconometrician starts  his
analysis of theory and facts by building or
specilying a model -~ such o specilication is
alsocalled  formulation — of  "maintained
hypothesis'. This hypothesis is then tested
with the help of statistical tests. First step in
formulating  an - cconometric model s to
determine  the  dependent  and explanitory
viriables. For example, we write o supply,
function as S-{(P.g — gquantity supplicd of a
commaodily,

P oprice of the commaodity  dependent on

price. Hence Supply is a dependent variable

G 1 I

and - price s an  explanatory  variable,
Explanatory variables are also termed as
Regressor or Exogenous  variable whereas
dependent variables or endogenous variables.
It the relationship  between  income  and
consumplion is given C = (Y)

where C = consumplion Y =income,

C s a dependent or explained variable and Y
15 independent or explanatory variable, The
model states that consumption is dependent
o or is a lunction ol income. When we are
studying the dependence of o variable on tnly
a single explanatory variable as given above,
the study. is known as the simple or, two
variables, regression analysis, However, if we
are studying the dependence of a variable on
more than one variable it is known as muoltiple
repression analysis. Por example, il we
consider  demand  for a0 commaodity  as
dependent on, s price, (I income of «he
person (Y) price of 4 competing commodity
(Px) e, D=0 (Pa, Y. P) it s o multiple
regression analysis and there s more than one
explanatory variable, In this model 1 s the
dependent variable and Pa, Y and Px e
tndependent or explanatory variables,

We begin our introduction 1o econometric
methods by estimation of i single equation
with only two variables, one dependent (Y)
and the other independent variable (X). e
Yo I (X). The problem ol single equation
estimation is that ol determining, cstimates of
the parameters of the equation. We assume
that the given relation is lincar e, we specily
a linear model. I implies thit ¥ or some

tanstormation of Y can be expressed as

Knowledpe Selolor -An Inteenatiomd Peer Reviewsd E-fovenal OF Multidisciplinary Bescarch

Special Issae, Macch 20109
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linear function of X, or some transformation
ol X. Another meaning of linearity assumed
here is that the relation is linear in parameters
B's (that is the parameters are raised 1o the

first power only).

Ordinary Least Squares:
We examine here Ordinary  Least Sejuares
(OLS) or Classical  Least. Squares (CLS)
method ol estimation ol parameters.  The
vilues obtained  from application ol this
method are called ‘estimators’ and it is defined
s formula or o method of estimating some
unknown parameter of the stated equation. An
estimate is the numerical value resulting from
the application of the formula to a given set ol
sample data, For example, i we write
relition as

Y=o+l X
Bo and 5 are parameters o be estimated.
Once the estimates of (o and B are obtained
we substitute them in the specified ciuation
and then, obtwin the estimate of Y {or iy
given or known value of X.Buat we start with
OLS method s it has certain advantages over
other methods of estimale,
(1) The parameters of estinates obtained by
this method have some optimal properties.
(i) The computational procedure of OLS s
fairly  simple  as  compared  with  other
ceonometric  techonigque. (i) s daia
requirements ire nol excessive,
(v ) 1t can also be used (and has been used) in
a wide range of economic relationships with

Lairly satislactory resulis.

Kowwledge Schobe -An lntermatioml Peer Teviewed E-foucnal OF Multidise iplinary Research

Special Issae, Mareh 2019

(v} In spite of presence of other elaborate
cconometric techniques, OLS is still most
commonly employed method,
(vi) Many other econometric lechnigques of
estimation involve the direct or modificd
application of OLS method,
Population Regression and Sample
Repression:
AL this point it is necessary to distinguish
between o populations, regression function
(PREY and a0 sample  regression Tunction
(5RE). The, expected value of Y that is the
population value of Y or average value of Y
depends on the X, values B (Y/X) = 1 (X, I
we draw o line through various conditional
averages  of Y i as called  population
regression line. t s the locus o (the
conditional means of the dependent variable
(Y) for. he lixed values of the explanatory
viriaple (X, For cach X, there isa population
ol Y wvalues amd o corresponding conditional
average value, he regression line [asses
through these conditional means,
F (Y] Xi) =1(X)

15 known as population regression function
(PRE) (for & two variable  case). Let us
assume or take a working hypothesis that this
PRI is a linear function of X,

EAY/Xi) = o+ p1 X
where PO and i1 are unknown but Tixed
parameters known as regression, co-efficient,
We have (o estimate 0 and 31 with the help
ol given values ol Y & X we wrile,

Yi= B0+ 1 Xi+ ui
where  ui is the random  or stochastic

disturbanee  (as eaplained  carlier)

Page | 123
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indicates the deviation of Yi from its average
value, The given relation is a stochastic
relation,
In most practical situations we have only
sample Y values corresponding Lo some fixed
X wvalues. It is then obvious that we have o
estimate. PRE- on the  basis ol sample
information. Such an estimation in not likely
to be accurate because of sampling Muctuation
and sample regression line and  population
regression line may not coincide, The sample
regression line 15 only an approximation of
the lure population. regression. Hence, the
sample  regression function o the sime
relation. can be written as
Yi=po+pnXi
where ™ is read as hat or 'cap’. The SRI i its
stochastie form s
Yi= B0+ 1 Xi+ei
where e is the sample residual term analopous
twougin PRE. ICean be regarded as an estimate
of woe,as introduced in SRE for the same
reason. asouk s mtroduced e PRE Owr
objective in regression analysis s o estimale
PRI
Yi= o B Xi o+ ui
On the basis of SRI¢
Yi= [0+ B Xi+ e
This is because  cconometric  analysis  is
wswally based on o single sample from some
population.  The  problem 15 10 find  an
estimation procedure so that 30 and b are as
close to IO and 11 respectively is possible
though we never know true (30 and (31, There

are severil methods of constructing SRE, at

Knowledpe Schobne -An toternational Peer Beviewed E-Jomrmal OF Multidisciglinarey Research

Spewial Issue, March 2401

i regression analysis the most extensively
used method is OLS,

Conclusion;

Application  of  mathematics  in - Business
Economics, give results which can help by
both visuwal and graphical understanding ol
demand  and  supply, which in tun help
decision making in relation o optimum use ol
resources and  capital. Precise use of
technology and analytical evaluation, puide
business organisations (0 achicve policies in
front  running  corporate or - competitive
business world,
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