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Lecture — 33
Predictive Analytics: Panel Data Model

Hello everybody this is Rudra Pradhan here; welcome you all to BMD lecture series.
Today, we will continue with predictive analytics and the topic of discussion is on panel
data modeling. The problem a problem starts with understanding the data and then we
will connect with a model. As a result, we will get to know more details about the panel
data modeling in the last couple of lectures we have solved. So, many problems by using
predictive analytics and. So, many tools are there is and a every times we are solving
problems with respect to data and that to in a time series format or in a kind of in a cross

sectional format.

But, in this particular you know lectures we will go little bit you know more about this
sometimes you know by using cross sectional data or time series data. So, the sample
size may not be strong enough so, as a result. So, we like to pool both time and a cross
sectional data. So, that we can have more sample size and then we can predict the kind of
you know problem in a much better way and in the same times using panel data models
we can solve some of the additional you know business issues which we cannot actually

solve through either time series data or through cross sectional data.

For instance, we have already discussed dummy modeling technique and a when we are
actually dealing with the more number of you know business forms with more number of
time periods. So, sometimes you know while a predicting dependent variable with
independent variables. We can we can check the individual impact that is the business
form impact on the relationship between dependent variable and independent variable,
and against we can also check the particular you know time impact like in the last

lectures which you have already discuss about the dummy modeling.

So, having the you know relationship between y and a x we can actually study the impact
of you know genders we can study the impact of you know different at a you know
religions we can study the impact of you know education and so, on. So, similarly we

can also study the quarterly impact between y and a x and monthly impact on y and x.



So, now, these are all very valid kind of you know structure when we you know when we

will connect with the dummy modeling and panel data modeling.

So in fact, panel data modeling is a kind of you knows extension to dummy modeling.
So, the understanding of this particular you know structure requires the clear cut or you
know null you know understanding of the regression simple regression structure and the
a dummy structure. So, after knowing all these details then you can you know solve
some of the business problem dealing with you know you know panel data structure. So,

let us start with the kind of you know discussion.
(Refer Slide Time: 03:39)

Learning Objectives

Knowing predictive analytics when data is attached with both cross sectional and time series: panel
data modelling,
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So, here the idea is a to go for the predictive analytics by using both cross sectional data

and time series data are together.

In the earlier problems we have already dealt some. So, many problems either through
you know time series data only or through cross sectional data only even you know using
the time series data. We can apply the dummy modeling and then we can check the
structural break, we can check the you know a before and a after impact of a particular
crisis or a wire something like that and against within a kind of you know cross sectional

data, we can you know we can try to find out the individual impact.

So, now, you know we are just clubbing a both time series and cross sectional data ; that

means, technically we are now in a position to study both time impact and cross sectional



impact together in the earlier case. When we have a time series data we can only check
the time series impact for instance like you know monthly impact weekly impact
quarterly impact now in the cross sectional side up in a data we can have a individual
impact in organizational impact, now, since we are clubbing both cross sectional data and

time series data.

So, we have a extra you know we have extra advantage to you know study the impact of
you know individual business forms and at the same times we can go through you know
individual time impact. So, how you have to you know below all these cases. So, we can

you know better you know we can study through panel data modeling.
(Refer Slide Time: 05:25)
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Unit Highlights

Understanding of panel data
Cross sectional modelling
Time series modelling

Pool data model

Panel data model
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So, now, so, the fastened requirement of this particular you know lecture is to understand
the panel data structure and then the same problem we can connect with the cross
sectional modeling. Then with the time series modeling and we will be go through pool

data structure and then finally, panel data structure.

So; that means, so, we have a kind of you know problem that ah; that means, to predict a
dependent variable with respect to independent variables it may be a bivariate structure it
may be a multivariate structure, but by the way. So, we have more number of time you
know time series data and at the same times we have more number of you know cross

sectional data so; that means, assuming that you know there are 10 company and 10



different time periods. So, a every company is having you know 10 different data points

and similarly in every time periods we have actually 10 different company data.

So, then altogether you know there may be a sample size of you know 10 into 10 you
know a is something called as you know 100 data points. So, within the particular
structures we can check, what is the individual farming part; while studying the
dependent the impact of independent variable on dependent variable and against, what is
the time series impact; while studying the impact of you know independent variable to
dependent variables so; that means, when actually we have actually big problems. So,
your sample size should be also big enough otherwise you panel data handling is a kind

of in a difficult task or a something like you know a very complex process.
(Refer Slide Time: 07:06)
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What is Panel Data

Panel data can be defined as data that are collected as a cross
section but then they are observed periodically.

For example, the economic growth of each province in India from
1971-2017; or the profit of companies listed in ISX observed from
1991-2017.
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So, let us see how is the kind of you know structure altogether and so, what I told you
earlier. So, that you know first of all you understand the panel data structure. So, panel
data can be defined as the data that are collected as a cross sectional a, but then they are
observed you know with you know kind of you know periodically maybe annually
maybe weekly maybe quarterly maybe device whatever may be the structures, but it has
both you know cross sectional kind of you know structure and time series kind of you
know structure. For example, the economic growth of each parts of you know India from
1971 to 2017; or profit of you know various companies listed in a stock market and that

to from 1991 to 2017.



So, the this is a classic example through which you can actually just check the kind of

you know a panel data structures.

(Refer Slide Time: 08:03)
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Importance of Panel Data

Panel data can be very useful for researchers who are interested in analyzing
something that can not be done using either time series data or cross section
data only.

For example, we would like to develop a model that can explain the variations
regional economic performance of provinces in India through their natural
resources and productivity of their human resources. If we estimate the model
using cross-section data that are observed only in one particular year, we can
not say anything about the variation of their growths over the last ten years.
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And then or something like you know individual impact of a particular country or you
know individual impact of a particular you know time period and you know for examples
we may like to develop a model that can explain the variations of in a regional economic
performance you know in India the that is there you know with respect to there you

know natural resources and productivity of their human resources.

So; that means, when we are in a dealing with the dealing with the all these you know
problems. So, the panel data structure will help you lot you know to you know

investigate the particular know process and predict.



(Refer Slide Time: 08:43)
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Importance of Panel Data

By using panel data, researchers can analyze the fluctuations of economic
performance over years as well as the variations of economic performance
across provinces in some particular year.

Since the panel data is a combination of cross section and time series data, the
observations are very large. In additions, characteristics of time series data and
cross section data are merging into panel data characteristics. This situation can
be advantages or disadvantages for researchers.

That is why we need a special treatment for estimating panel data model.
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The particular you know requirement and similarly a various you know economic
fluctuations and the kind of you know socks are the kind of you know crises the kind of
you know up swings down swings. So, with the help of you know panel data. So, these
are all things you can we can easily detect for instance you know while you know
collecting the data with over the time. So, there may be actually somewhere may be up

swings somewhere maybe down swigs.

So, the if you do not even study the individual impact then you are not in a position to
check which year is very effective and which year is not. So, effective; so likewise you
know panel data structure is very useful for you know a problems to investigate the kind

of you know a business performance in a more attractive way.



(Refer Slide Time: 09:39)

Model Representation

1. Model with cross section data
Y =a+pX +g;i=12,...,N
N: number of cross section observations

2. Model with time series data
Yi=a+BXi+e t=12...T
T: number of time series observations

3. Model with panel data
Y=o+ BXgt g ;1=12,.....N;
t=12,.....,T, N.T: number of panel data observations.
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So, this is how we are very you know you know keen to know this particular you know
technique and we like to use this particular technique in some kind of you know business

environment.

So, in the say in the in the simple structures, the usual framework of you know modeling
is with respect to cross sectional then with respect to time and then with respect to panel
so0; that means, technically. So, here we have actually two variables Y and a X Y and a X
and that will be connected with the i and t so; that means, technically I can vary and then

t can vary and similarly Y and X can also vary.

So; that means, at a particular point of times you have to keeping i equal to 1, then t can
vary in us up to a certain point of time. And similarly when i equal to 2, then against the
data point can vary some extent, when i equal to 3 the data point can vary again like this.
So, it will be actually it is a kind of you know chain and what will they do keeping t
constant, then I allow I vary and then do the modeling and if that is the case then the
particular model is called as you know cross sectional modeling. In this case at a

particular point of time t will be constant then allow i vary with respect to Y and a X.

Then when we model this is called as you know cross sectional modeling against allow i
to be constant and you know t should vary ; that means, for a particular company a. So,

you know some observations are there time series observations are there that is with



respect to Y and X and when we do the modeling then this is called as you know model

with time series.

So, now we are doing here. So, we are just clubbing time with the cross and doing the
same modeling with respect to Y and X. So, then it is actually with respect to you know
panel data modeling. So, initially we you know we pooled the kind of you know
structure, then this is called as you know pooled data. And then when we study the
impact with the time series impact and cross sectional impact within the particular
structure, then it becomes a kind of you know concept called as you know panel data

modeling.

So, now in order to know much better about this particular you know process. So, let us

see a how we can actually deal with such kind of you know problems right.

(Refer Slide Time: 12:04)
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What is Panel Data

Panel data can be defined as data that are collected as a cross
section but then they are observed periodically.

For example, the economic growth of each province in India from
1971-2017; or the profit of companies listed in ISX observed from
1991-2017.
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So, these are all things which we have already highlighted ok.



(Refer Slide Time: 12:09)
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Estimation of Panel Data Model

There several techniques available
1. OLS (Pooled Data)

This technique is to be used when the data is just combining
cross-section data and time-series data and this data
combination (Pooled Data) is treated as new set of data without
taking any consideration of cross-section and time-series
behaviors.
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So, now, when we are dealing with actually time and cross. So, the first model you know
we can actually in the you know deal with the with this particular you know series is

called as you know pooled data and then we will go for the panel data.

(Refer Slide Time: 12:24)
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Estimation of Panel Data Model

2. Fixed Effect

This approach assumes that all individual characteristics as
well as cross-section specifics are captures in the intercepts.
Therefore, in this approach, the intercept can change across
individual or over time or in both directions.
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So, now you know at the same problems we can actually simply go through cross
sectional and then time series and finally, we can go with the pooled or you know panel.
So, the these two are already discuss and a. So, what we like to you know do here. So,

we are just pooling and do the modeling and against try to study the impact of you know



individual impact of you know cross sectional unit and individual impact of you know

time series unit then it will becomes you know panel data structure.

So; obviously, so we like to know now what is the pooled data structure and panel data
structure and in what context we will use the pooled data analysis and what context we
will use the panel data analysis. So, there you know within the panel data you know
structure we have a couple of you know techniques and against we have to find out the
best technique through which you through which the pro you know problem can be
addressed more effectively like we have discuss earlier diagnostic you know kind of you

know checks.

So, in the panel data structures we have a lots you know diagnostics kind of you know
structure through which we have a you know variety of you know models through
thorough which we can investigate the problem more effectively and come with a come
out with a particular you know model which can be very useful for the kind of you know
prediction and the kind of you know importance and in the case of you know well as

pooled data.

The technique is to be use when the data is just combining the cross sectional data and
the time series data and a then a do the analysis like you know simple regression
structures. So, without any a you know giving the you know kind of you know

importance to cross sectional hint and the time series hint.

So, this is what actually pooled data structures; then when we will go for the panel data
structures. So, in the first hand the panel data can be of you know two types one is called
as the fixed effect models and the other one is called as a you know random effect model.
In the fixed effect models; so, the impact will go to the intercept and a in the case of you

know random effect the impact will be go to the error terms.



(Refer Slide Time: 14:40)

Estimation of Panel Data Model

3. Random Effect

This approach assumes that all individual characteristics as well as
cross-section specifics are captures in the residuals. Therefore, in
this approach, the residual has individual component, time-series
component and both components.
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So, now what you know; you know what we will be like to know that; you know we first
you know these prepare the structure and then we will like to highlight a how the impact
will come to the intercept and a how the impact will go to the random term as a result we

can understand what is the fixed effect model and what is the random effect model.

(Refer Slide Time: 15:01)
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Estimation of Panel Data Model
Observe the following representation:

Yi=a+pXpte,; =12, Nt=12....T
If cov(e;,€) = 0;

COV(Ey€11)=0;

E(g;)=0; and

Var(g;)=02
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So, now in order to understand these; so, let us start with a simple panel data structure
here Yit equal to alpha plus beta Xits. So, this is the model and assuming that you know

like you know covariance of you know two error term should be equal to 0. So, that is a



how what we have already discuss about the autocorrelation issue and then you know
covariance of you know two error terms while i equal to j that is called as you know
variance you know that is called a vari variance which we you know required which is
the requirement we know how much capacity and a then against ah. So, the some of the

error terms should be equal to 0.

So; that means, these are the things against you know we have to validate here in the
case of panel data structure. So, the; that means, these are the common things a whether
it is a time series or whether it is a cross sectional or whether it is a pooled or panel. So,
these things are every times needs to be checked and you know you know clarified

accordingly.

So, otherwise you know the model prediction would be getting affected and the
management decision will be also accordingly getting affected in this context. So, we
have a i is the cross sectional in indications and then t is the time series indication. So,
usually the panel data structure can be two types it may be a balanced panels data it can
be a unbalanced panel data in the balanced panel data, if i equal to phi and a every i
having actually 10 data a 10 times rich data points and a in the case of you know

balanced panel data.

So, not necessarily alt all units having actually balanced time series format or a with a
every time frame every cross sectional units should not be also balanced. So, this is you

have the difference between the balanced panel data and unbalanced panel data.
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Estimation of Panel Data Model

we can estimate the model by separating its time component so
that we have T regressions each having N observations.

Or:

Y= a+BX +¢€;i=1,2..N

Yir= o+ BXpt £
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But by the way a this a structure will be as usual actually you know whether it is a
balanced panel data or unbalanced panel data we like to understand and then we will

work accordingly.

So, in the same you know in the similar way. So, the extension of the this model is like
this. So, now, this is the first hand model then what we will do; we keep i constant and
allow t will vary. So, here Yit and alpha plus beta Xit, when 1 is a constant t can vary

from one to t and against when t is a constant I can vary from 1 to N.

So, we which we in that couple of slides we can highlight this issue in this case we you
know Yi and beta Xi and here instead of t. So, we are putting t equal to 1. So, as a result
the first equation will be Y Yi 1 equal to alpha beta Xi 1 and then error term similarly
when [ am when we are putting i a t equal to 2, then the model will be Yi 2 equal to alpha

plus beta Xit then error second error term.

Similarly, when a it will be continue up to tth time period and again.
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Estimation of Panel Data Model

Analogously, we can estimate the model by separating its cross-
section so that we have N regressions each having T observations.
iO:F.1 Y= at X tey; 2127

=2 Y= o+ Xy + ey

=N Yy = at BXyt gy,
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If you proceed for you know further where 1 equal to 1, then this becomes the model and
i equal to 2, then this becomes the model so; that means, compare to previous 1 where i
is a constant we are allowing t vary in this case we are actually putting t constant and
allowing I equal to vary. So, when 1 equal to 1, then this will be the model when 1 equal
to 2 this will be the model again it will be continue when 1 equal to N and this is the
model so; that means, your a keep I constant allow t vary or keep you know keep t

constant and allow i1 will vary.

(Refer Slide Time: 18:54)
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Estimation of Panel Data Model
For Pooled Data approach, we assume that a(intercepts) and the

residuals are constants across individual and over time. Sometime,
this assumption is not a realistic one.

Therefore, we will consider the models that makes intercepts or
residuals change over time and across individual.
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So, likewise, there will be a n number of you know equation which need to be actually
integrate it is while doing the kind of you know panel data analysis. So, every times, the

individual impact will be either going you know intercept or it will go to the residuals.

So, if it will go to the intercept then the particular structure will be represented as a you
know kind of you know fixed effect model otherwise it will be you know decolorized as

you know random effect model.

(Refer Slide Time: 18:29)
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Fixed Effect Model (FEM)

In this model, variations of individual and over time is
captured in the intercepts. To formulate this, see the
following:

Yi= akyy Woy +ys Wy + ot yy Wiy

+0, Lo+ Oy Ligh .. * Oy Lyt BXict &
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We will go in details about this. So, let us starts with in a fixed effect model in the fixed
effect model and you see here the full model Yit equal to alpha and; that means,
technically since it is actually cross sectional units and a transit unit structure is there. So,

we can write the model like this.

So, Yit equal to alpha plus summations delta I delta i di plus summations mu j you know
t a tj and plus summatio plus summations beta Xi beta Xit plus uit so; that means, this is
the part called as you know cross sectional domain and this is the part called as you

know time series domain.

So, now accordingly we have actually classified here. So, now, this is actually dependent
variable and this is the original intercepts and then a these are the Y 2, W 2, Y 3 W 3
these are all called as you know cross sectional domain and then these are a delta 2 Z 2;

delta 3 Z 3 these are all called as you know time series domain.



So, now the, with the help of this data we can create actually dummy a dummy structure
first the we would like to check actually a; what is the individual impact; you know you
know individual firm impact and individual time impact. In fact, the way have already a
solve a problem. In the case of you know in the dummy independent modeling while you

know studying the quarterly effect between you know sales and the expenditure.

So, here also in this you know similar fashions you have to highlight and you can

actually address this particular you know problem.

(Refer Slide Time: 21:26)

Fixed Effect Model (FEM)

Wit and Z, are dummy variables and defined as:

W, =1, forindividuali;i=1.2,..N
=0; others.

Z; =1 ;forperiodt; t=12..T
=0; others.

If the model is estimated using OLS, we will obtained an
unbiased and consistent estimator.
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And then similarly if you move for those then you know the representation will be every
time. So, you know when a particular company will be targeted that will be represented

by 1; otherwise it will be 0.

For instance; so, when we are saying that you know W 2 equal to 1, then rest of the you
know units will be by default to 0. So, the impact will be alpha plus you know delta and
then a rest of the impact will be added subsequently. So, similarly in the case of you
know time. So, when a particular period will be targeted then dummy will be represented

as a 1 then in other case it will be represented as a 0.

So, likewise we have actually big you know multiple or multivariate to regression model

through which we can study the individual firm impact and individual time impact to



while you know investigating the impact of you know independent variable or dependent

variable.

(Refer Slide Time: 22:22)

Fixed Effect Model (FEM)

1.The model has N+T parameters that consists of:
(N-1) parameters of y
(T-1) parameters of &

1parameter of a
1 parameter of 8

2. The degrees of freedom is; N.T =N -T
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So, likewise you know. So, the process will be a extended and by the way; since it is
actually I will start from 1 to N-T will starts from 1 to T then the total sample size will be
finally, N-T a and then the degree of freedom will be N-T minus N minus T and this will
be with the help of you know cross sectional you know integration in the kind of you

know time series integrations.

(Refer Slide Time: 22:54)
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Fixed Effect Model (FEM)

i=1 ;t=1;Y11=0+Bx1‘|+£11

t=2,Y;, = (a4 8y) + BXyy + €

t=TY;r=(a+08;) + BXir + &1
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So, then as usual we will said the model and go for the kind of you know estimations. So,
more elaborative where here we allow it simultaneously if they will be in our allow to
vary, then when i equal to 1 t equal to 1, then the model will be represented by Y 1 once
and this is this is what actually when i equal to 1 t equal to 1, then this is the model when
iequal to 1 tequal to 2, then Y 1, 2 equal to this much of. So, this is actually. So, we start
with dummy 2. So, so that you know when other dummies are 0. So, this will take care

the first firm impact.

So, this will be the second firm impact similarly this will be go for you know third firm
impact. So, here since tj you know varying. So, now, it is the first time period impact and
this is actually second time period impact and this is third time period impact and that
two for a cross sectional unit one. So, likewise you can go for you know allow time

constant then I can vary then individual firm impacts as a second firm impact like this.

So, it is a kind of you know continuous process through which you can understand the
particular problem and then we can you know address the it kind of you know in a issues

in a more attractive way.

(Refer Slide Time: 24:10)

Fixed Effect Model (FEM)

=2, t=1,Yy = (a+yy) + BXy + &y
t=2;Y55 = (a4, 4 0y) + PXoy + £

t:T:YQT =@ty + 5T) et BXET t &y

I= N t=15Yy = (@ +yy) + BXy + &y
t=2Yyo = (0 + vy + Oy) + BXyo + &y

=T Yyr = (@ + Yy + Op) + BXyr + &7
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So, here when I putting 1 equal to 2, then again the model will be extend simultaneously.
So, 1 equal to 2, then alpha, alpha then you know the second variable impact then

accordingly a it will extend a subsequently.



So, these are the kind of you know structure. So, this is i equal to 2 and t equal to 1. So,
this is the first model when i equal to 2 t equal to 2, then this will be the a subsequent
models. So, likewise so, this model can be extended these are all you know you know
mathematics behind this particular you know panel data structure, but ultimately if you
understand the particular you know data and you know represent in the form of a kind of
you know dummy structure then you know estimations and these a in a design of the

model will not be a you know actually a problematic.

So, like you know dummy structure it will be just you know you know integrated and
then a estimated as per the particular you know requirement and the particular you know
objectives. So, now, a here what will we do. So, we like to you know proceed again and

then a against.

(Refer Slide Time: 25:23)

Fixed Effect Model (FEM)

To investigate whether a is constants for all i and t, do the following
test:

F = {(RSSgis=RSS yer) / RSS yert{(NT- N-T) / (N+T-2)}

If F calculated > F from table, then
H,is rejected, and it means that FEM is better.

The next question is:
How to interpret all the parameters?
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When will we a go for you know kind of your time impact. So, the particular you know

structurally extend accordingly.

So, now what will we do we like to check whether you know we like to follow the kind
of you know pooled data models or we like to follow the fixed effect models. So, the
particular extension is nothing, but actually fixed effect models so, but when we will go
for you know pooled data model you are we can just pooled the data and then investigate

the investigate these to between y and x like this year.



So, here just y and the x then the rest of the components individual impart will be
removed, but in the cased of you know fixed effect model. So, these are you know will
be incorporated. So, now, the question is whether you know pooled modern will be
effective or you know random effect model will be effective. So, in that context. So, we
can go for you know test and then the f test will give you the indication whether the
particular you know model is a effective for this particular you know problems and then
accordingly we have to choose whether we can go ahead with the pooled data modeling

or will we go with the panel data modeling that to fixed effect model and against.

(Refer Slide Time: 26:38)

Random Effect Model (REM)

Yio= ok BXi + € €= Ut vt W

Where:

U, . error for cross-section
Vi . error for time-series
w, :error for both

With the assumption:
u~N(0,0,%)

v~N (0, 0,2);

Wi ~N (Or Uw?']
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In the case of you know random effect model. So, the typical structure will be like this
and here we are not allowing the impact to go to the intercept will be allow the impact
will be go to the error terms as a result. So, the total error term will be compose of or you
know Ui, Vt and then finally, Wit. So, Ui deals with you know cross-sectional the error
term and dealing with the cross sectional you know effect then Vt a represents the a you
know kind of an error term dealing with the times effect then Wit it is a kind of you

know while pooling both time and cross.

Accordingly, it will be exactly followed by homoscedasticity and accordingly this should
be unit variance with respect to u, v and w and the cross correlation coefficients means
the autocorrelation coefficient should be equal to 0. So, this is the as usual again a

requirement, whether it is actually fixed effect model or you know random effect models.



So, now, we get to know now three types of you know models pool models a fixed effect
models and random effect model and then in the first hand we like to choose which
model is the best first choice is whether actually pool or you know panel against in the

panel whether choose actually fixed effect model or random effect model.

So, there is a procedure through which actually we have to check and then finally, freeze
the particular model as for the you know requirement of you know predictional and this
model will be free from all kinds of you know error and this will give you as per the a

structure of the you know panel data modeling.

(Refer Slide Time: 28:23)
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Random Effect Model (REM)

Therefore, on average, deviation effect for time series is randomly
represented by v, while deviation effect of cross-section is
randomly represented by u;.

For REM, Var(g) = 0,2 + 0,2+ 0,2

For OLS (Pooled Data),Var(g;) = 0,2
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So, now you know going ahead you know about this particular issue. So, the random
effect a model case. So, the total variance error variance will be a sigma square u sigma

square b and sigma square w.

So; that means, it is the error variance with respect to cross sectional impact with an error

begins with respect to time impact and then error begins with respect to pooled impact.



(Refer Slide Time: 28:48)
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Random Effect Model (REM)

So, REM can be estimated using OLS
ifg,2=0,2=0.

Otherwise, REM is estimated using Generalized Least Square
method that consists of 2 stages.

l. (i) Estimate REM using OLS.
(ii) Calculate RSS to estimate sample variance

II. By using sample variance estimated at the first stage, use GLS to estimate
parameters of the model.
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So as a result, it we have a three different you know error variance, then you know now
the choice between actually random effect models or you know fixed effect model. So,
we have a some kind of you know test. So, here we are assuming that you know in OLS
mechanism sigma square u and you know sigma square v and then we like to actually a
estimate the process you know as a kind of you know structure called as you know
generalized GLS square methods because you know in that case of you know panel data

modeling particularly not a random effect model.

So, the usual OLS structure will not work and then will go for you know generalizally
square mechanism. So, what will we do first we take the problem and investigate with
the pooled data and again will go ahead with a the fixed effect model and then come with

you know a random effect model.



(Refer Slide Time: 29:44)

REM Vs FEM

Which one should we choose?

(i) The parameters of REM are less; so it has bigger degrees of
freedom. But FEM has capabilities to differentiate individual
effects and time effects.

(ii) There is a suggestion:
IfT>N—use FEM
If N>T—use REM

(iii) Use a statistical test, instead
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So, now, between the random effect models and fixed effect models there are lots of
criteria which one is the best, but in the theoretical grounds it depends upon the choice
you know depending upon the a size of you know T and N. So, T represents the a time

length and N a represents the cross sectional length.

So, we time length exceeds you know a cross sectional length then a fixed effect model
will be more effective to study the individual firm impact and when N greater than to T
and in that contest you know theoretically random effect model will be more effective to
justify the a kind of in model and then go ahead with the kind of you know prediction
structure, but by the way. So, we have actually statistical structure through which we can
check the random effect model and fixed effect model we have lots of you know fitness
indicators and the kind of you know test like (Refer Time: 30:45) test a through which
we can actually in a position to justify which particular model will be finally, taken into

consideration for this you know prediction.

So; that means, it depends upon a particular problem the kind of you know size of you
know data the kind of you know variables involved in the process and then a model with
the help up in a model results and you know fitness indicators ray you know indications

we have to finally, freeze which one is the good fit for the kind of you know requirement.



(Refer Slide Time: 31:17)
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Example 1

To analyze a cost function of an industry, it was observed costs and
outputs from 4 companies over a ten-year period.

The cost function is estimated using FEM approach:
Ci= a+y, Wy + ysWa + v, Wy + BQ; + €

C, : total cost of a company i at time t

Qy;: total output of a company i af time t

W, = 1; for a company j; 1 =2,3,4
= (; other
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So, now in order to analyze the particular you know structure. So, we start with a simple
example and here the example will be like this we have a we have here four companies
and the time period which you have taken you know 10 ten different you know early

structure.

And the problem which you like to address here is a cost versus output so; that means,
we like to know what is the relationship between a cost and the output with the help of
you know 4 different companies and 10 different time periods. So, technically it is a 4
companies information with 10 different time periods of course, 10 different time period

is a small one, but we can have actually individual company analysis.

So; that means, for individual company analysis. So, using 10 different time periods you
can just connect with the C and Q of course, it is a small data set even if you know four
companies having instead of 10 if you have a 100 you know time and data points then;
obviously, by default you have actually 4 different models for 4 different companies and
that too using the time series data and then to investigate the link between output to cost,
but by the way and now in the case of you know panel data modeling. So, we can just
pool all the data the same impact we can actually observe and that to the relationship

between a output and cost.

Now, since it is a industry problem, because we are actually clubbing all the company

and then within the pool of you know all companies and we like to investigate the



relationship between output and cost and within the particular you know pooling we like
to check which particular you know for company is more effective so; that means, you
know the idea is to justify here you know which particular form is more efficient ah. So,

far as you know cost is a concern.

So, technically the objective will be. So, if we fix actually output at the particular point
of time or you know given a particular level of output then you know we like to check
which particular you know company will be more efficient and that too with respect to
you know less cost. So, panel data structure you know and the panel data structure or
panel data modeling will be very effective to be here and to address this a, this particular
you know in our problems right. So, you know how we have to actually you know deal

with this problem and that will be discussed here after the break here.

Thank you very much have a nice time.



