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Lecture — 28
Autocorrelation problem (Contd.)

Hello everybody. This is Rudra Pradhan here. Welcome to Engineering Econometrics.
Today we will continue with modelling diagnostics and that too autocorrelation problem.
In the last lecture we have discussed this particular component, basically it is the
problem among the error terms. As we have already discussed in a kind of you know
econometric modelling we have dependent variable and we have independent variable
explained and independent variable unexplained. So, autocorrelation is a game of

unexplained independent variable that too among the error terms.

So, like we have discussed the issue of multi collinearity which the which is the game of
the relationship between independent variables explained and here it is the similar kind
of you know structure. But we like to establish here the relationship among the
unexplained independent variable that to with respect to error variables only. And in fact,
we have discussed in details how we can derive this particular you know auto
correlations and we have discussed various regions, various you know mechanisms
through which you can detect the autocorrelation. And we have also discussed the kind
of you know tolerance reliables and the kind of you know consequence. And the then the
thing which we like to discuss today is the a solution part and in before that we can
discuss a particular problem and we like to check how the particular you know

autocorrelation problem and what is the degree of involvement.

There are there are lots of you know techniques through which we can actually get to
know the a degree of a autocorrelation in a system. For instance simply in graphical
plotting or simply a you know correlating between 2 independent variable we can get to
know the involvement of you know autocorrelation problem in a kind of you know
estimated model. But the standard techniques through which we can actually you know
detect the process is called as Durbin Watson d statistic that is otherwise called as a

DWD statistics. Most of the statistical software and econometrics softwares used to



provide this particular statistic. And we have already discussed in details in the last

lecture.

(Refer Slide Time: 03:14)
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And the usual structure is that we if you start with like this a the particular structure is a
Y equal to beta 0 beta 1 X 1 t plus U t and then u t equal to rho u t minus 1 rho u t minus
1 plus b t. So, rho is the autocorrelation coefficient; autocorrelation coefficient and then

rho is nothing but actually a correlation between u t and U t minus 1.

So, this is what we have discussed in the last lecture. Now, if you connect with Durbin
Watson d statistics then it is nothing but d equal to 2 into 1 minus rho. Of course, there is
a mathematical procedure how to obtain this d component, but ultimately after the
simplification you can get d equal to 2 into 1 minus rho and rho is the autocorrelation
coefficient. Since a autocorrelation coefficient lying between minus 1 to 1, so d will be
ranging from 0 to 4 so that means, a rtho will be varying from minus 1 to 1 and a Durbin

Watson d statistic will be ranging from 0 to 4.

So, ideal range is the for autocorrelation and that too good modelling for any kind of you
know decision making process where d must be equal to 2. So that means, technically if
you have a rho equal to 0 then there is no autocorrelation and in that context by default d
equal to 2, and if rho not equal to 0 then it may have a negative value it may have a

positive value and 1 extreme is minus 1 another extreme is a plus 1. So, as a result, so



DW statistic the extreme ranges are 0 and 4 by putting rho equal to minus 1 and plus 1

respectively.

So, ultimately we like to check what is the value of d in a kind of you know estimated
model, whether it is a ideal in nature or it is a kind of you know problematic in nature.
So, we have given the confidence interval and that means, technically a d must be
ranging between 1.5 to 2.5 that is the acceptable kind of you know criteria through which
you can go ahead with the a modelling and the kind of you know decision making

Pprocess.

Otherwise to getting the ideal value d equal to 2 here rho equal to 0 is very difficult 1 and
as a results it may be lying in between 1.5 to 2.5. And if it is he exceedings you know
less than 1.5 or more than say 2.5 then slowly slowly it will be actually you know
dangerous or any kind of you know modelling process. So, if it is crossing you know 2.5
or lesser than 1.5 in that case we need actually restructuring of the model then we will go
for you know freshman you know estimations. Again we will have a estimated model,
then we will again follow the same procedure of checking the autocorrelation and then
we can compare the previous autocorrelation value and the later autocorrelation value.
And we can actually move to the second models or second iterative process if that
particular DW statistic with a lesser or in a kind of you know ideal range compared to the

previous one.

So, that is how it is a iterative process and in fact, it is a continuous process until unless
you get a model which is free from auto correlations or which must be in a kind you
know ideal range between 1.5 to 2.5. So, now, in this lectures we will like to highlight
two things we first solve a problems and like to know how to get this a DW statistic you
know through some kind of you know software and then we like to check the solution
part of this autocorrelation problems and other major issues relating to the
autocorrelation problem. But it is a big virus until unless you take care this particular part
we should not use the estimated model or any kind of you know decision making process

and that to solve any kind of you know engineering problems.
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The Banner Rock Company manufactures and markets
its own rocking chair. The company developed special
rocker for senior citizens which it advertises
extensively on TV. Banner’s market for the special
chair is the Carolinas, Florida and Arizona, areas
where there are many senior citizens and retired
people The president of Banner Rocker is studying the
association between his advertising expense (X) and
the number of rockers sold over the last 20 months
(¥). He collected the following data. He would like to
use the model to forecast sales, based on the amount
spent on advertising, but is concerned that because
he gathered these data over consecutive months that
there might be problems of autocorrelation.
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So, let us see how is this particular you know look. So, we have a problem here, and the
problem is for a manufacturing company and a in the manufacturing company the
process is actually there will be a there will be having pores process and they will go

with you know kind of you know output.

And ultimately having output they will be they will be send it to the market for selling
and a when there is a question of selling of their product in the market then management
come into the picture. And obviously, there will be have a different kind of you know
planning or the kind of you know management so that these sales should be at the
highest level. And for that there are many factors and the particular company has to take
care all these factors you know in order to achieve their goals to increase these sales and

then increase their you know production process.

So, number of factors will be involved a in this process that to how to increase the sales
of a particular company, a starting with you know price of the particular you know
product and then the advertising expenditure, infrastructure of availability like so many
factors will be there. So, you can go through theory of this particular you know problem
then find out what are the factors main factors responsible for this particular you know
product and that too for that company, because sometimes factors varying from product

to product and factors varying from company to company with a particular product.



So, there are many different issues all together there. So, what will you do? We will you
just to have this particular you know data and check whether the particular factor is very
effective for this you know sales forecasting. And one of the factor which can usually
helpful for self forecasting or production forecasting is the advertising expenditure with
the theoretical you know understanding is there. So, if you put you know more and more
advertising then people will get you know get to know about the product and a about the
value of this particular product and then there is a high chance there will be more and

more sales.

So that means, technically in the theoretical hypothesis that more is the advertising you
know expenditure more is the kind of inner sales and less is the kind of you know
advertising expenditure the less is the kind of you know sales. So, we like to check
whether this particular statement is a true or false and for that we are using econometric
modelling. And then we simply start with the a you know modelling structure is that
sales is a function of you know advertising expenditure and they are linearly related to
each other and there is a you know positive relationship between the two and as a result

the beta coefficient should be positive and that should be statistically also significant.

So, having these problems for this company and the particular you know items like you
know this side, this side, this side. So, we have actually sales value and then we have
sales value and then will you will they have a actual advertising expenditure then we like

to correlate and regress get to know how is the particular.
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Furthest, for this we will go to this you know problem set. So, the same data set I have
here actually you know loaded and to I will just increase the view. So, this is what the or
this is what this sales data and the first row belongs to sales data, second row belongs to

advertising expenditure.

We can solve this problem in any software, but I am now using the excel software and
because I would like to know how we can derive this you know Durbin Watson d
statistics. So, this is obviously, faster the structure is that you know we like to regress
sales with advertising expenditure, for that we can pick up the data analysis package and
since it is a regression. So, just you click the regression and then you can give firsta Y

range that to starting with you know first item on 153, 153 to last item 209.

And then read the input range that is first item is the 5.5 and that to continue with the last
item will be 6.4, and that to what both the variables have same samples that say 20 data
points and a both having actually some kind of you know fluctuations. As a result, but
the both variables informations are reliables and consistent to you know regress the
particular you know equation and that to fit the model as for the particular you know

problem is concerned.

So, now, giving the dependent variable range an independent variable range, now your
software ready to operate and process and that to it can give you the kind of you know

estimated output. But before that I would like to highlight that you know autocorrelation



is a problem it may be a means if the model may be bivariate, may be trivariate, may be
more you know multiple or multivariate the this problem will be always there. So, this is
a genuine problem. And why I have highlighted this, because in the case of
multicolinearity and there should be actually a you know multiple independent variables

and then we can apply this particular structure.

But here even if you have a two variable case Y and single independent variable X still
we can derive error component and create further error term and to regress and then go
ahead with the auto correlations. Now, with this particular problem we will have this

kind of you know structure.

(Refer Slide Time: 13:51)

Let us put you know and then we will have actually estimated output this way. And then
here as usual the slope coefficient is coming positive and statistically significant and as a
result it is going in favour of our hypothesis; and what will it do. So, we like to check the
a you know level of you know auto correlations for that the process is not actually ready.
That means, technically we have an estimated coefficient standard errors then t statistic
probability value and then r square value, then adjusted r square value, f value everything

is actually you know in favour of our modelling.

So that means, this data and this model is very much you know effective so far as s of t

and g, of t g concerned. So, now, I will means will go to digitive part where will it take



care of the autocorrelation issue in that case we can go to the sheet 1. Here in the sheet 2,

so the coefficient is actually minus 43.8 then 35.95.

(Refer Slide Time: 15:10)
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184

So, again so what will you do you recreate here you know estimated you know sales; let
us say estimated itself now what is happening. So, this is equal to simply a minus 43.8 so
that means, technically we move to here minus 43.8. So, this is equal to minus 43.8 a
plus plus 35.9, 35.9 into s this is 35.95 into s. So, this will give you some kind of you
know forecasted figure.

Now, what we can do you just actually scroll it you just scroll it then you will get the
kind of you know. So, this is what the estimated output. And then after having the
estimated output what we can do. So, we like to check the error component, then we will
derive the error variable here. So, error is the difference between the actual sales and the
forecasted sale that is the a predicted sales and this way. So, you will get the error
component. So, this is what the error variable behaviours now, this is what is called as

actually u t.

So, next in the next instance you can create actually U t minus 1 and for that. So, you just
copy this particular you know variable you can copy this particular variable. So, this is

all right. So, you (Refer Time: 17:43), this is all right.



So, now we can copy this particularly you know variable then we can just paste 1 point
behind and a that too we can have with you know like this it will give you this is. So,
now, this should be like this. So, now, this is U t minus 1 and then our autocorrelation
coefficient will be it will be autocorrelation coefficient will be a in between actually so
the autocorrelation coefficient here it will be autocorrelation variable here will be

covariance of a u t upon u t minus 1 divided by variance of you know u t.

(Refer Slide Time: 18:42)
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So, this is your d autocorrelation coefficient so that means, if you simplify then you
know it will give you something like you know summation e t, if you simplify then it
will give you some kind of you know the covariance between u t t minus 1 that is
nothing but you know e t t minus 1 by a sigma square e t. So, it is better to come here
and see the kind of you know structure. So, all right so, let me complete or this you know

this particular you know problem. So, this is what the kind of you know case.
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Durbin-Watson Test for Autocorrelation: An Example
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So, now we have actually monthly data up 20 data per month, 20 different months, then
sales figures, then advertising expenditure and this is the plotting. And that to know the
link between you know sales and advertising expenditure and after that we are looking

for actually the Durbin Watson d statistics.

(Refer Slide Time: 19:49)
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Durbin-Watson Test for Autocorrelation: An Example

+ The resulting equation is: ¥ = - 43.802 + 35.95X
* The coefficient (r) is 0.828
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So, the estimated equation would be Y hat equal to minus 43.80 and plus 35.9 X which
which we have already highlighted here from the software. So, that is the software result
here 43.8 and 39.5. And then we have the error component and the lag of the error



component, these are the typical inputs in this particular you know autocorrelation

detection.

(Refer Slide Time: 20:22)

Durbin-Watson Test for Autocorrelation: An Example

+ The resulting equation is: ¥ = - 43.802 + 35.95X
The coefficient (r) is 0.828 4

+ The coefficient of determination (r’) is 68.5%
* There is a strong, positive association between sales and advertising

* |s there potential problem with autocorrelation?
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So, now so the estimated equation is the Y equal to minus 43.8 and this one, and then
coefficient is r square 0.83. So, now, with this actually we like to proceed for the auto
correlations, that is why we have a created actually the kind of you know error

components that to here the Y hat which you have already derived.

(Refer Slide Time: 20:49)
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And that to error component is this much which you have also arrived, and then what we
will do here. So, we will create a lag of the error terms this row and a this is what the
estimated equation and this is how the error terms. Just now I have highlighted in the
excel sheet and then we can create you know lag of the error term. And the Durbin
Watson d statistic a value will be a there will be actually. So, the a the division between
actually the square of this you know covariance and then and the variance of this you

know error terms.

So, now we have to you have to find out the you know square of this difference and then
square of the error terms and then if we will divide. So, you will get the kind of you
know component of you know Durbin Watson and d statistics. So, technically, so this is

how the behaviour. So, we will see how is the kind of you know structure altogether.

So, ultimately in the equation is like this and this is what the Durbin Watson d statistic
testing and whatever you do here. So, after getting this particular series so you just divide
this into this. So, you can get the autocorrelation coefficient. So, means technically, so it
is nothing but actually a summation e t minus u t minus 1 whole square divided by
summation e t square. So, that is what the Durbin Watson d statistics. And after this
process you can have this value and let us see what is that particular you know value

from this a equation and a for that you have to actually move further.

(Refer Slide Time: 22:57)
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Durbin-Watson Test for Autocorrelation: An Example

*  Hypothesis Test:
Hy: No residual correlation (p = 0)
H,: Positive residual correlation (p > 0
+  Critical values for d given a=0.5, n=20, k=1
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So, this is what the first of all the null hypothesis will be rho equal to 0 against rho not
equal to 0, and then the critical value we will go for unit testing because we have also
Durbin Watson d statistic tables. So, here we will calculate the Durbin Watson d value
and then compare with you know tabulated value. If it will overtake this particular
coefficient then we can say that you know auto correlation is the a present and up to it is
significant, and if it is significant then it may not be used for the kind of you know

modelling model decisions or you know managing decision.

So, this is what the calculating mechanisms which I have already highlighted. So, it is
coming actually 0.85 so that means, if you divide these two values so it is coming 0.25
which is actually not exactly ideal because for ideal we should have actually d value
equal to 2 and a against we have kept the confidence interval 1.5 to say 2.5 and here it is
actually less than to 1.5 that means, say close to 1 let us say 0.85 means close to 1. And
that to positive autocorrelation and as a result this particular value is not actually good

for the modelling and that to for any kind of you know decision making process.

So, the value itself indicates that you know there is need of you know restructuring of the
whole process and go for the reactivations. And again have the new estimated model and
then repeat the process till you get the d value within the range between 1.5 to 2.5 that is
what the usual procedure. And then I get accordingly we can move go ahead and a that

means, a the whole process is actually iterative kind of you know things.

(Refer Slide Time: 24:45)
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The Durbin Watson Test
Drawbacks of the DW test
1. It may give inconclusive results
2. It is not applicable when a lagged dependent variable is used

3. It can't take into account higher order of autocorrelation
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Every times you can actually check and then see the kind of you know range. If there is
need of you know restructuring or the estimation go ahead with restructuring or re-
estimation and repeat the process otherwise you can stop and go ahead with the
prediction forecasting and the kind of you know decision making as per the requirement

of the engineering problem.

And you know Durbin Watson d statistic itself has some drawbacks it may give some
kind you know inconclusive results, and it is not applicable when lagged dependent
variable is there. Because we whatever you know technique whichever it is still now with
the intention that you know it is the dependent variable, and independent variable only

that to explained, so no lag involvement.

Of course, after getting the error terms we are connecting to the a lag error terms, but the
starting process is that you know dependent variable with the only explained independent
variable without any lag involvement. That is what is technically called as you know the
endogeneity issue. But in a real life scenario and the environment of lag variable is also
needed because of you know endogeneity check then in that case that is for the instead of

using Durbin Watson d statistic will use Durbin Watson h statistics.

(Refer Slide Time: 26:13)
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The Breusch-Godfrey Test

It is a Lagrange Multiplier Test that resolves the drawbacks of the DW test.

Consider the model:

¥,=8,#8,0,+8.X5,46 Xy .. +8.X, 71U,

where:

U=0qUp pt Pyl 03l .ot Bty HE;
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So, it will be having like this. So, I will give you the Durbin Watson h statistic structures.



(Refer Slide Time: 26:18)

The Durbin’s h Test

When there are lagged dependent variables (i.e. Y, ;) then the DW test is not

applicable,

Durbin developed an alternative test statistic, named the h-statistic, which is

h=l1-2 | |
g l—ncr;

Where sigma of gamma hat square is the variance of the estimated coefficient
of the lagged dependent variable.

calculated by:

This statistic is distributed following the normal distribution

IITKHARAGPUR

rPRs s te B

&

NPTEL ONLINE
CERTIFICATION COURSES

This is what actually Durbin Watson d statistic structure. So, instead of you know d we

call it say h and a then; a so it is simply actually did first you negate the DW value. So, 1

minus DW by 2 then in square root of n by 1 minus n sigma square estimator.

So, it will give you some kind of you know figures like you know Durbin Watson d

statistic. So, we will use now Durbin Watson h statistics to represent the accuracy of the

models and then use the model for the kind of you know decision making. So, this is

actually normal procedure through which you can actually proceed and move.

(Refer Slide Time: 27:07)
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The Breusch-Godfrey Test

It is a Lagrange Multiplier Test that resolves the drawbacks of the DW test.

Consider the model:

where:
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And besides we have lots of other tests like you know BG tests where you know we are
regressing first you white with you know independent variables that is explained. And

then we derive the error terms and then connect error term with lag of the a error terms.

(Refer Slide Time: 27:22)
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The Breusch-Godfrey Test

Combining those two we get:
Y,=8,+8,X,+83K;+8 Xyt B X,

01U g? Pt P3les ot Pl ey
The null and the alternative hypotheses are:

Hy: py= p;=...= p,=0 no autocorrelation

H,: at least one of the p’s is nog zero, thus, autocorrelation
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And then check the significant error means just you have to derive the coefficients and
check whether the coefficients are statistically significant or not. If they are structurally
then there is a auto correlation, and if they are not statistically significant then there is

you know autocorrelation. So, this is how the process is all about.

(Refer Slide Time: 27:36)
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The Breusch-Godfrey Test

Step 1: Estimate the model and obtain the residuals

Step 2: Run the full LM model with the number of lags used being determined
by the assumed order of autocorrelation.

Step 3: Compute the LM statistic = (n-p)R? from the LM model and compare it
with the chi-square critical value.

Step 4: Conclude
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And then if you are just regressing u t upon you know log of the u t like you know U t
minus 1, u t minus 2 and so on. So, in that case, so we can use actually Lagrangian
multiplier test, where a the value of R square can be tested a and compare with the
tabulated value. And in the final conclusion is that you know whether the particular you
know h value is statistically significant or the means that is the a Durbin Watson value is

statistically significant or not.

And if it is statistically significant then the particular problem is the problematic a and
we have to find out the solutions that to where as either a restructuring of the entire
model or the entire process or simply you know you know change the functional form
and then go for re-estimations or change the variable structure again go for you know re-
estimation. So that means we have a plenty of options. So, for as a solution to the Durbin

Watson means autocorrelation is concerned.

The best you know solution mechanisms are you know go for you know data
transformation increase the sample size, change the functional form here and different
variable sometimes you know due to miss specification of the model. So, we can have
some kind of you know autocorrelation problem. So, we can use trial and error method
by increasing sample size, decreasing sample size, change the functional for addition of
you know new variables, then a removal of the existing variables. So, after doing all
these you know kind of you know cross check. So, you define the or you know
ultimately means the estimated model which is a pre from you know autocorrelation.
Even if there is a auto correlation, but it will be in a ideal range that to in between 1.5 to

2.5.
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The Durbin’s h Test

Dependent Variable: LOG|CONS)
Included observations: 37 after adjustments

Varlable Coefficient Std Error  tStatistic  Prob,
[ 0.834242 0.626564 133145  0.2922
LOG(INC) 0.227634 0188911  1.204981  0.2368
LOG{CPI) -0.259918 0.110072 1361344 0.0243
LOG(CONS(-1)) 0.854041 0.089494 9542982  0.0000

[
R-squared 0.940878 Mean dependent var 4.582683
Adjusted R-squared 0.935503 $.D. dependent var 0.110256
S.E. of regression 0.028001 Akaike infa criterion -4.211360
Sum squared resid 0025874 Schwarz criterion -4.037207
Log likelihood 81.91016 F-statistic 175.0558
Durbin-Watson stat 1.658128 Prob(F-statistic) 0.000000
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So, this is how the a process and this is the similar kind of you know problems through
which actually means same problems can be connected with you know Durbin Watson h
statistic instead of d statistics. So that means, we are regressing sales with you know
advertising expenditure just you add you know sales of the previous years that is that is
the kind of you know lag dependent variables. If you a enter to the model then the model
will become a trivariate and in that case a you can use the Durbin Watson h statistics

instead of you know Durbin Watson d statistic and then check the accuracy of the model.

(Refer Slide Time: 30:13)
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The Durbin’s h Test
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So, this is the usual procedure, but every time a the requirement is that you know you
have to see a whether the model is a free from all kind of you know diagnostics and then
come to a kind of you know conclusion that you know yes, this is the model through

which you can go for decision making process.

(Refer Slide Time: 30:17)
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Resolving Autocorrelation

We have two different cases:
(a) When p is known

(b) When p is unknown
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Ultimately here rho is the kind of you know component which can you know check the
kind of you know autocorrelation behaviour. So, for as a solution is concerned so we

have two different instances first when a rho is known and when rho is in unknown.

(Refer Slide Time: 30:47)
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Resolving Autocorrelation: (When p is Known)
Consider the model

Y26 48X, 48,5, +8,X, . 8. X, U,

Where,

Upp ol tey
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So, now looking for the kind of you know structure we have to first estimate, then first
you go by you know simple estimation by dependent and independent variable. Then get
the error component and again estimate the error component with, it say lag component
then you get to know the rho value and against. So, the rho value can be a used for the

kind of you know autocorrelation solutions. So that means, when rho value is known.

(Refer Slide Time: 31:00)
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Resolving Autocorrelation: (when p is known)
Write the model of t-1:
Y, 170,#6.X51#85X5, +B8,Xy 1 HBX U
Multiply both sides by p to get
PYr.1= PB# P8 Xy PBXse st PB Xy

ot P B ¥ P
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So, just to multiply the rho value and again restructure the entire process, I am sure the
autocorrelation problem can be solved some extent. That means, like this way here after

multiplying rho value. So, you will get actually some kind of you know additional tricks.



(Refer Slide Time: 31:32)

Resolving Autocorrelation: (when p is known)

Subtract those two equations:
VepYe = (1-p)By# B,(X X 1) B5(XsPXy )+
ot B(X X HUpU, )
or
V¥ 871 6% K"yt B X 5t B¥ X" ey

Where now the problem of autocorrelation is resolved because e, is no longer
autocorrelated.
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So, now just you know the first equation and the second equation if you simplify and you
will get a new equation and that new case and if you go by estimation it would absolutely

free from the autocorrelation problem. So, that is what the model is all about.

(Refer Slide Time: 31:48)
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Resolving Autocorrelation : (when p is known)

Note that because from the transformation we lose one observation, in order to
avoid that loss we generate Y1 and Xi1 as follows:

V*,=Y,sart(1-p?)
X* =X sqrt(1-p?)

This transformation is known as the quasi-differencing or generalised
differencing.

NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

And when p is known, so we will follow the particular you know process.
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Resolving Autocorrelation : (when p is unknown)
The Cochrane-Orcutt iterative procedure.

Step 1: Estimate the regression and obtain residuals

Step 2: Estimate p from regressing the residuals to its lagged terms.

Step 3: Transform the original variables as starred variables using the obtained
from step 2.

Step 4: Run the regression again with the transformed variables and obtain
residuals.

Step 5 and on: Continue rgpeating steps 2 to 4 for several rounds until (stopping
rule) the estimates of from two successive iterations differ by no more
than some preselected small value, such as 0.001.
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Likewise you know there are many different you know mechanisms through which you
can actually solve the autocorrelation problem. So, ultimately the summation is that you
know while solving a particular engineering problem through engineering econometrics.
So, you must have a sufficient theory, you must know the variables you know through
which the theory can represent, then you can specify the models, have the data and a
development model, then estimate the model have the estimated parameters then check

the parameters are statistically significant the fitness of the model is the good enough.

Then you go through all the diagnostic starting with the multicolinearity, then
autocorrelation and at end of the day we should have a you know estimated model which
is actually passes through a specification test g of t and then non multicollinearity
problem if it is more multiple regression case and no autocorrelation. Then finally, you
can use this model for the a kind of you know management decision and that to solve the

a engineering problem.

And till now we have discussed up the up to the autocorrelation, but there are a lots of
other diagnostic which we need to take care before you declare that the model is the a fit
for the decision making or the kind of you know solving the engineering problem. And in
the next class we will discuss these other diagnostics. And in the meantime we will stop

here.

Thank you very much. Have a nice day.
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