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1. DEFINITION AND SCOPE OF ECONOMETRICS

Econometrics deals with the measurement of economic relationships. The
term ‘econometrics’ is formed from two words of Greek origin, oukovouia
(economy), and wetpov (measure).

There are alternative definitions of econometrics, which identify the various
characteristics of the science of econometrics. “Thus, econometrics can be
defined as that branch of economics concerned with the empirical estimation
of economic relationships.

In the words of Ragnar Frisch, the first editor of econometrica (Vol. 1,
No. 1, 1983), ‘the mutual penetration of quantitative economic theory and
statistical observation is the essence of econometrics.’

Econometrics is a combination of economic theory, mathematical economics
and statistics, but it is completely distinct from each one of these three branches
of science.

Econometrics may be considered as the integration of economics,
mathematics and statistics for the purpose of providing numerical values for
the parameters of economic relationships (for example, elasticity’s, propensities,
marginal value) and verifying economic theories. It is a special type of economic
analysis and research in which the general economic theory, formulated in
mathematical terms, is combined with empirical measurement of economic
phenomena.
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Fig. 1. Procedure for testing a theory
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3. GOALS OF ECONOMETRICS

We can distinguish three main goals of econometrics : 1. analysis, i.e.,
testing of economic theory ; 2. policy making, i.e., supplying numerical estimates
of the coefficients of economic relationships, which may be then used for
decision making ; 3. forecasting, i.e., using the numerical estimates of the
coefficients in order to forecast the future values of the economic magnitudes.
Of course, these goals are not mutually exclusive. Successful econometric
applications should really include some combination of all three aim:s.

1. Analysis : Testing Economic Theory

In the earlier stages of the development of economic theory economists
formulated the basic principles of the functioning of the economic system using
verbal exposition and applying a deductive procedure. The earlier economic
theories started from a set of observations concerning the behaviour of
individuals as consumers or producers. Some basic assumptions were set
regarding the motivation of individual economic units. Thus in demand theory
it was assumed that the consumer aims at the maximization of his satisfaction
(utility) from the expenditure of his income, given the prices of the commodities.
Similarly, producers were assumed to be motivated by maximization of their
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obtain reliable estimates of the individual cqeff_icients of the economic
relationships from which we may evaluate elast.1c1t|es or other Parameter§ of
economic theory (multipliers, technical coefficients of proc_iuctlon, marginal
costs, marginal revenues, efc.). The knowledge of the numerical value of these
coefficients is very important for the decisions of firms as well as for the |
formulation of the economic policy of the government. It helps to compare
the effects of alternative policy decisions. .

For example, the decision of the government about devaluing the currency
will depend to a great extent on the numerical value of the marginal propensity
to import, as well as on the numerical values of the price elasticities of exports
and imports. If the sum of price elasticities of exports and imports is less than
one in absolute value, the devaluation will not help in eliminating the deficit
in the balance of payments. R

Similarly, the price elasticity of demand for a product is less than dn_é':f

(inelastic demand), it does not pay the manufacturer to decrease its pric'e,;‘i..
because his receipts would be reduced. S

In a competitive market with linear demand and supply curves of thé ‘usual‘i?fi
type (downward-sl.opmg dpmand and upward-sloping), the government shOUld’
not impose a specific excise tax (per unit of output) if its aim is to curb pf1°¢

increases, because such a tax would raise the price, although less than the
amount of the tax per unit, ceteris paribus. o

- Sucl; e:amples show how important is the knowledge of the numerlﬁal
ues of the coefficients of the economic relationships. Econometrics caf

provide such numerical estimat ‘ for the
: , es and has become an essenti - the
formulation of sound economic policies. ' sscptlal e g t
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3. Forecasting the Future Values of Economic Magnitudes

In formulating policy decisions it is essential to forecast the value of the
economic magnitudes. Such forecasts will enable the policy-maker to judge
whether it is necessary to take any measures in order to influence the relevant

economic variables.

For example, suppose that the government wants to decide its employment
policy. It is necessary to know what is the current situation of employment
as well as what the level of unemployment will be say, in five years’ time, if no
measure whatsoever is taken by the government. With econometric techniques
we may obtain such an estimate of the level of unemployment. If this level is
too low, the government will take appropriate measures to avoid.its occurrence.
If the forecast value of employment is higher than the expected labour force,
the government must take different measures in order to avoid inflation.

Forecasting is becoming increasingly important both for the regulation of
developed economies as well as for the plannmg of the economic development

of developing countries.
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- onometrics is concerned with the measurement of economic Varigh)..

: O . . ; %
Start}i‘;(? ”from the relationships of economic theory; econometric reseqy
genera]OIy proceed along the following lines :

1. Specification : Specification of mathematical equations to c?escribe__t
relati(;ns%ips between economic variables as proposed by economic theory,

N

2. Collection of data : Mathematical de;igns, methods and P"Ocedd"
based on statistical theory to obtain representative samples from the real wq

3. Estimation : Development of methods of estimating the parameters
the specified relationships described in estimation. :

e
k.

4. Verification : Development of statistical method to test the validityf'
theory by using estimated parameters. e

S. Application : Development of methods for economic forecasts or poli:
implications based on the estimated parameters.

The requirements and the possible errors in the abov
described through the following chart.!

- Step 1: Specification :

€ steps may be

Requirements Speci.fying relationships based on economic
theories (or) maintained hypothesis.
Possible errors :

: Relevant explanatory variable(s) are n
Included; irrelevant €xplanatory variable(s

inclqded; Specification bias & under-
identification. :

Step 2: Statistical designs to obtain data
Data : Time series, Cross section =
: ection and P
Step 3 Estimation, - -

v Re - . » :
| quirements - Estimators possess following properties :

(vi) Suﬁ'lcien'cy

~ Possivle erropg - 4. : . e de v
Al S * Autocorrelation Heter -‘ S
S .- SHOIL Heteroscedastioing aoa

 Multicollineariyy, - caasticity, ang
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Step 4 : Verification :
Requirements
Possible errors

Step 5 : Forecasting
Requirements.

Possible errors

: Economic interpretation of the results obtained

in Step 3.
Evaluation of economic theory or hypothesis.

: Wrong and irrelevant tests evolved to verify

the validity of the hypothesis.

: The ultimate goal of econometrics is to obtain

predictions.

: Biased forecasts; when forecasts are used for

policy purposes they lead to losses in welfare
of the society.
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Let us discuss the steps involved in econometric research one by one in
detail. ‘

1. STAGE | : SPECIFICATION OF THE MODEL

The first stage in an econometric study is the specification of the model.
The specification of econometric model is based on economic theory and on
any available information relating to the phenomenon being studied. Thus
the specification of the model presupposes knowledge of economic theory as
well as familiarity with the particular phenomenon being studied. The
econometrician must know the general laws of economic theory, and furthermore
the researcher must gather any other information relevant of the particular
characteristics of the relationships as well as studies already published on
the subject by other research works. Therefore, the first stage of econometric
research involves the following determinants : i

(/) the dependent and independent (endogenous and exogenous variables)
factors to be included in the model.

B (i) the theoretical expectation about the sign and the magnitude of the
@ cocfficient of the parameters of the model.

'@ (/) the mathematical form of the model i.e., number of equations, linear or
® non-linear form of the equations etc. '

For example, suppose that the econometrician wants to study the demand

& for a product. The first source of information is law of demand, which determined

he demand for any commodity is determined by the price of the commodity,
price of its substitutes, income of the consumer, taste and preferences of the

Bconsumer. With this information the demand function may be written in the
following form :

D, = {(P, B Xd)
here D, = quantity demanded of commodity X.

Scanned by CamScanner



i

14 ECONOMETR|q
Py

P, = price of substitutes of X

o

price of the commodity X

Y = income of the consumer

PSR S R A0S YA

T = taste and preferences of the consumer g
From the above sources of information the econometrician will be able to"
make a list of other variables, which might influence the depen'dent variable,';g
demand. Studies already published in the same field may provide additiona] ]
knowledge about the factors determining the dependent factor demand. Apart |
from the above four factors, the demand for a commodity is affected by Othey |
factors like the taxation, distribution of income, credit policy of the governmeng 3
the income in the previous years (lagged income). However, the number of |
variables included in the model depends upon the purpose of the research,
The less important factors are included in the introduction of random variable";;;
by u. The assumption and the reasons for including the random variable 4, is |

discussed in the forthcoming chapter. 1

The next determinant in the first stage is the size and magnitude of the |

parameters of the model. Let us take the same example, demand function for a;’;%

commodity X. £

Dx=BO+BlPx+B2Ps+B3Y+B4T+U ' *

The expected sign and magnitudes of the parameters B1, B2, B3, Ba, according};%f
to the theory are as follows : i

The parameter B, is expected to be negative; the parameter B, related 'to'.}i
the variable Y is expected to appear with the positive sign, since income and
- Quantity demanded are positively related, except in the case of inferior goods.

The parameter B, of the variable P, is expected to have a positive sign if
commodity is a substitute of commodity X, and a negative sign if the two
commodities are complementary, The B’s are either elasticities, propensities

parameters. 4
exarpine the simple version of the consumpti()i;ié
mption (C) depends on the level of income (Y). .
C=Bo+B; Y+u ' .

In this function, the coefficient B, is the marginal propensity to consumej
and shou;]d be positive with a value less than unity (0 < MPC < 1), while thel
const'ant 1n§grcept (Bo) of the function is expected to be positive Th’e ' eamngﬁ
of this positive constant is that even when income is zero COI.lSummnizn‘f 5 .<
£ ’ WAL

assume a positive value ; ¢ peo i : :
€., people will spend past savin ill t or
find other means for covering their needs. ° S borrou{ :

As another example let us
function which states that consu

&
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The combination of time series and cross-sectioh:éj

or example, annual sales of 25 firms in ap i fagy

3. Pooled data :
UStp

' led data. F Al : .
?(x);: ;?lllzcalrgoopanel data, also called longitudinal or Micropanel data, are .

of pooled data. In this, data on the same set o.f entities are collecteq 0:{
time at periodic intervals. An example of this I th? ﬁm}ﬁ] ojlf nearly 700
households maintained by the Market Research Wing o tde dextl e Comm'i
The purchases of textiles by these .housel.]olds érehrecfor e fmomh by mom
and a compilation of these records is published in the form of panel dat, |
of the identification condition of the function. ldentiﬁcatl'on is the probleni;‘l:
model formulation. There are some rules by means of which we may esmblfs"

identification of the coefficients of a function. &

After formulating a model, one should see 'whetl.ler the variables a"'ef-n&"’;‘,
highly correlated. Because, most of the ecgnomlc variables are corr(.a]ate-d anﬁ
they tend to change simultaneously during dlfferent ph.ases of economic actjyjy,
Thus a certain degree of multicollinearity is inherent In the economic Val‘iab’[gs :

due to the growth and technological progress. If the degree of multi-col]inea_i.::,
is high the estimated coefficient will be inefficient. e

The last step in estimating the coefficient of the model is the choice of
the appropriate econometric technique. To estimate the coefficients Ofﬂle‘i
economic relationships two techniques can be applied, they are, Single equatlonl
techniques and Simultaneous equation techniques. The single equa';ﬁ’o:ﬁi:;
techniques are applied to one equation at a time whereas, simultaneous equaﬁqﬁ;f%

techniques are applied to all the equations of a system at once and give

2
1
|

estimates of the coefficients of all the functions simultaneously. o

The next step involved in the estimation of the model is the exam]“atfd;g
h

R s

3. STAGE Ill : EVALUATION OF THE COEFFICIENTS
OF THE MODEL ~.

The next stage in an econometric research is testing the reliability of‘j 4
results. The verification of the parameters is related to decide whether’iﬁef;_f

estimates are theoretically meaningful and statistically significant. There are
- three criteria to test the reliability of the estimates. Firstly, economic a pmrl1

criteria, which are determined by economic theory. Secondly, statistical criteria,
determined by statistical theory. Thirdly, econometric criteria, determined by
econometric theory. Let us discuss the above criteria one by one. e

1. Economic ‘A Priori’ Criteria

N e R e T L ;
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the entire above three criteria—economic, st
accepting or rejecting the estimates.

4. STAGE IV : FORECASTING POWER OF THE MODg,

forecasting. It is one of the m a
asting is closely related to polig

atistic, econometric, befd’%

Last stage of econometric research is
objectives of econometric research. Forec 5
choice. One way of establishing the forecasting power of the model is tg use |
the estimates of the model for a period not included in the .sample._ For €Xample -
if we know the population in 2005 with accurate coefficients, with the help:o'f.:
an estimated equation, the probable population in 2015 can be forecast,ii
Sometimes, the forecasting power of the model may be poor. The reasong

P

may be (i) the values of the explanatory variables used in tl"le forecast may;
not be accurate. (ii) The estimates of the coefficients may be incorrect dug t“ﬁ
deficiencies of the sample data. There are different test procedures to tegt-

the significance of the forecasting power of the model.

5. THEORETICAL AND APPLIED ECONOMETRICS |

Econqmetrics may be divided into two broad categories theoretical:‘
econometrics and applied econometrics. Theoretical econometrics is concerned
Wllt]:' theh.develop.rpegtbof appropriate methods for measuring economic
relationships specifie econometri i o

y ¢ models. In this aspect, econometrics

mostly depends on mathematica] statistics. F :
: ; - T'or example it
are used extensively is the method of least squares, I;t i,s 0011;1 2f thedtoql; t?}?tl
fgsumptlons f)f the theoretical method, its Properties. and heme wit e
€se properties when one or more of the asSUMDtione What happens 1o
fulfilled. ptions of the method are no

' LON(: ARroes
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