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Lecture — 37
Extension of Dummy Regression Modelling

Hello everybody this is Rudra Pradhan here, welcome to Engineering Econometrics.
Today we will continue with non-linear Regression Modeling and that to the Extension
of Dummy modelling. So, let us see here what are the contents we like to discuss you

know in this lecture.
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So, basically we have discussed the concept of dummy modelling, that too while
discussing the you know interactive effect and the kind of you know kind of you know
structural problems where there is a need of you know introducing dummy variable and
in fact, the utility of this modelling is very high and most of the engineering problems it
has high relevance. So, in this lectures so, we briefly you know discuss this and then we
can extend to the little bit you know higher version. Whatever we have discussed that is
the basic approach about the dummy modeling and the idea is that while doing the
regression modelling, the requirement is you must have a dependent variable and you

must have independent variable.
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If not dummy modelling, then the dependent variable and independent variable both will
be numeric in natures; that means the variables information which you call as you know
data, which must be numeric in nature. However, in real life scenario couple of
engineering problems, where some of the variables cannot be quantified properly; that
means, we may not have a numeric representation; that means, the data or the
information to the particular variable is not actually quantitative. So that means,
technically there is a you know structure or there is information about qualitative

variable so.

So, qualitative variable means, the information is the you know qualitative in nature. For
instance what we have discussed earlier is the kind of you know gender impart or the guy
you know married unmarried or the kind of you know religion impart or the kind of you
know stability instability impart. So, like there are you know various ways you can
actually use the dummy variables, where the components or the kind of you know
information will be qualitative in nature. So, now, technically if you go to dummy
modelling. So, let us say this is a you know the framework about the dummy modeling.
The dummy modelling in other words it is called as a qualitative response regression
modelling. So, it can have you know 2 different you know structure, one is the dummy
dependent modelling and dummy you know independent modelling. So, which this part

we have slightly discussed earlier.



So, what will you do? We just briefly touch upon this particular component, then we will
discuss this part which is not actually discussed yet. In the dummy independent modeling
you know here you know one or you know few of the independent variables will be
qualitative in nature while dependent variable is quantitative in nature. So that means, the
information con information content is actually numeric in nature in the context of you
know dependent variable. However, the information make you know numeric or maybe
qualitative in the context of you know independent variable. Since it is a dummy
modelling and that to dummy independent modelling at least one independent variable

must be qualitative in nature that is the requirement.

So, as a result this kind of you know molding is a very special character or you know
special type of you know models, and it cannot be applied each and every scenario like
simple you know regression modelling. You can apply you know any kind of you know
engineering problem provided it must have a dependent variable, you must have a
independent variable and theoretically you may expect that there is a kind of you know

relationship or logically you can establish that there is a kind of you know relationship.

Now, what in you know the kind of you know dummy modelling will tell you that you
know. So, you have to specify or you have to apply a particular you know situation
where at least one dependent variable will be qualitative in nature, and that will be one of
the important variable which can predict the dependent variables that is what the kind of
you know you know the structure which we can have in the analysis. And so, in the other
sides we have a dummy dependent modeling, which we have a 3 different forms all
together and that is the kind of you know say linear probability model, then we have a

logit model and we have probit model.

So that means, technically in the dummy dependent modelling we have a 3 different you
know models which means which are very beautifuls and applied in a situation where
dependent variable is actually qualitative in natures. So, your independent variables may
not you know qualitative, but the minimum requirement is that dependent variable must
be qualitative in nature. So, first we touch upon the dummy independent modelling; that
means, which you have already discussed, but we will just once again you know target,
then we will come upon the kind of you know dummy dependent modelling. So, let us
see how is this particular you know again. So, what will it do here? I will just you know

the briefing the idea about the dummy modelling.
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Dummy Variables

1. The Nature of Qualitative Information

2. The Use of Dummy Variables
3. Special Cases of Dummy Variables
4. Dummy Variables with Multiple Categories

5. Tests for Structural Stability
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So, dummy modelling means, it is a nature of the qualitative information and then we
will discuss how dummy variable can be used, then there are you know a specialty in the
dummy modelling and then dummy modelling with you know multiple categories. The
problem which you have discussed till now is related to only yes not kind of you know
situation like male females, then married, unmarried; divorced, not divorced this means
only you know in a bivariate framework only. But there are instances where dummy can

be used in a multiple categories.

So, same variables can have a different kind of you know as scenarios for instance cited
example may be religion. So, where 3 4 types of you know religion may be there or
sometimes you are trying to study the seasonality, there may be for the 4 types you know
decisions you can take or you can try to impart monthly impact on the relationship

between dependent and independent variable.

So, in that case you may have a different kind of you know dummy representation so;
that means, if monthly impart then you know. So, at least 12 dummies can be introduced
in the system, and for that your data size should be very you know substantially very
high. If we you are increasing more number of dummies and by the way this the size of
the data is very small, then you may not in a position to you know address the problem

because you know most of the variables may not be statistically significant which may



affect the reliability and as a result you cannot use this model for the addiction and

maybe forecasting, then some of the instances you can use for the structural stability.
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The Nature of Qualitative Information

+ Sometimes we can not obtain a set of numerical values for all the variables
we want to use in a model. b

This is because some variables can not be quantified easily.
Examples:
a. Gender may play a role in determining salary levels
h. Different ethnic groups may follow different consumption patterns

¢. Educational levels can affect earnings from employment
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So, the nature of qualitative information which you have already discussed the cited
example means base added example is the gender impact on the salary structure, then
you know religion impact on the consumption patterns, educational levels or in earnings

or the kind of you know employment structure.

I mean these are all you know various types you know examples or you know, various
scenarios where you know the use of you know dummy modelling you know very

frequent in fact.
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The Nature of Qualitative Information

It is easier to have dummies for cross-sectional variables, but sometimes we do
have for time series as well.

Examples
a. Changesin a political regime may affect production
b. A war can have an impact on economic activities

¢.  Certain days in a week or certain months in a year can have different
effects in the fluctuation of stock prices

d. Seasonal effects are often observed in demand of various products
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And then we will have here some of the you know more such kind of you know
scenarios, you know changes in political regime may affect the production process and
the a war impact on economic activities. So, he war means the war happening in a
particular year and not happening. So, this is the kind of you know situation you can
study, then you know crisis impart then the kind of you know seasonal team part against.
So, these are all you know various types of you know kind of you know problems where

dummy can be frequently huge.
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The Use of Dummy Variables

+ Consider the following cross-sectj

G &

* The constant term in this equation meﬁs € mean value of ¥, when X, is

equal to zero.

* This model assumes that the constant will be the same for all the observations
in our data set.

* But what if we have two different subgroups (male, female for example)?
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So; that means, once you once you know the kind of you know structures. So, you can
specifically use this dummy molding and it is as usual actually regression modeling only
thing is you know the variable understanding will be little bit you know different, and
that to it should be you know classified in 2 different groups or 3 different groups
something like that and to understand more in a much better way. So, we may have a
equation like this ok. So, this is the equation where you know we have X 2 and this X 2

you know maybe you know I mean say it is only 1 variable.

So, by default it would be dummy if it is a dummy modelling concept, then let us say it is
a gender impart. So, it will be male female and then the transformation will be 0 1 and y
is the salary structure, which you have actually discussed in our last couple of lectures
so; that means, that is very easy to you know understand the dummy and with the you
can actually easily you can study the impact. That means, technically there are various
factors, which can affect the you know salary structure, but in even there is no
independent variables then still you know gender can be created and we can study the
gender impact on the in a salary. So that means, that is a very we you know beautiful
component through which you can you know model can extend as per the particular you

know requirement.

So, it brings some kind of you know consistency or you know stability to you know
analyze the problem. Then you will have actually different kind of you know structure all

together that is what the description.
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The Use of Dummy Variables

The question here is how to quantify the information that comes from the
difference in the two groups.

One solution is to create a dummy variable as follows:

1 for male

0 for female

Note that the choice of which of the two different outcomes is to be assigned
the value of 1 does not alter the results.
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So, these generally it varies from 1 to 0. So, 1 for male and 0 for female so, as a result
once you get the estimated output. So, in 1 case the y equal to alpha only in under case y
equal to alpha beta alpha plus beta, where you know if the representation is the male and
when beta equal to 0, then the representation will be female and in that case y estimate

will be only alpha. So, and if you add beta then that will go to the you know male side.
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The Use of Dummy Variables

Entering this dummy in the equation we have the following model:

i D=0 Y=6.48.X, B,(0) +4;

Now we have two cases -

V=8, #6 X%

ji. D=1 Y,zd@m,

L Y=(B465)46,X)u;
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So, that is the kind of you know difference so, you see here. So, the model will be like

this. So, in this case we have one dependent one independent variables and 1 dummy



variables both are independent, but this is numeric in nature. So, in this case so, this may

be numeric in nature and this side this is a dummy in natures.

So, now if you put D equal to 0 then the model will restrict to this much and when D
equal to 1 then the model will be restricted to beta 1 plus beta 3 plus beta 2 x 2. So, beta
2 x 2 will be common both the sides only thing is the extra component will be beta will
be added that will be discriminate into 2 different groups that is the kind of you know

examples which you can have in that case of you know dummy modelling.
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So, this is how the various you know you know you know clusters where we can

differentiate the 2 different categories.
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Explaining House Price with
Dummy Modelling
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So, this is a kind of you know example which you like to discuss this is a case study and
it is a civil engineering problems just to real state problems here usually you know the
for the builders or the kind of you know consumers, they are very keen to know what
should be the housing price. And what are the factors responsible for that and by using
this case you get you can get to know how dummy involving can you know give some
kind of you know better structure to predict the housing price. Because the usually or
theoretically a house you know plot price will vary from various factors with respect to
number of rooms and with respect to distance, with respect to facilities with respect to

quality.

So many items are there which can affect and dummy modelling is a very beautiful you
know concept where we can actually use and very easily capture all these factors and
then predict the housing price as per the builders requirements and as per the customers
requirement. So, before we start this particular case so, let me give you as you know
examples yes you know data set how does it look actually in the dummy modelling case.
So, let us say so, this is a kind of you know example we will be just you know discussed

some case differently.
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So, now, in this case so, we have actually 31 samples. So, this is the 31 sample and then
we have the housing price. So, let me let you know maybe this is these are all in lakhs,
and then it is a different you know you know factors which can responsible for that size
of the house, then elevation, sewers, date, flood, distance what I have already mentioned.
You see here so, this price this price is the dependent variable and then these variables
are actually independent variables. So, now, in this problem so, we have a dependent
variables like this, then dependent variables like this and then the you know the
dependent variable like this.

So; that means, technically so, the entire set is actually dependent variables, where we
have altogether 7 independent variables and out of which the first independent variable
and sixth independent variables they are you know dummy in character. So; that means,
this is actually county yes no situation. So, where yes it is one and where no 0 similarly

whether flood can affect the housing price.

So, in that case so, if flood is happen the during that locality then it will be 1 if not it will
be 0 so; that means, it is a full of you know data from different locations and then we are
trying to predict the actually the housing price. After you know this these are all called as
you know sample you know structuring. So, once you do the sample structuring then the
estimation process will be as usual you know very same for instance after having this

spreadsheet, but that; obviously, you have to understand these variables you have to also



understand this variable, how the impart can go to the housing price and ultimately you

go to the data analysis and as usual allow this subtest to run the regression.

So, this is what the regression tool and now just indicate the housing price here’s up to
this 31 samples, and then you have independent variables and you include all the
independent variables simultaneously starting with county to distance and where we have
couple of you know dummy variables and couple of you know quantitative independent

variables.
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1 |SUMMARY OUTRUT

2
3 | egression Statstics
4 [Multiple R 0.86431

5 [RSquare 074703
6 |Adusted 067004
7 |Standard £ 4.43148
8 | Observatic EiS

10| ANOVA

n df 55 MS F__anificance F
12| Regression 7 133382 190546 97029 14E05
13 |Residual 23 451675 19.6381

14 |Total 30 17855

16 tStat__ Pvalue Lower 95%.pper 95Kawer 95.09pper 95,
17]|Intercept 23,6425 3.82909 617445 27E06 157215 315636 157215 315636

18|XVariable 878931 365221 240657 002453 163445 123413 163845 123843
19|XVariable 000604 00035 -172631 00977 001329 00012 001329 00012
20 |XVariable 051933 02386 2.1766 004003 002575 101291 002575 101291
21|XVariable -0.00096 0.00042 229597 003113 000182 95E05 000182 9505
22|XVariable 008508 004865 174889 009365 -0.01556 0.18572 001556 0.1857)
XVariable 120154 29891 -4.01973 000054 -13:198% -5.83196 -18.1988 -5.83106
XVariable 018584 033951 054739 058939 051648 (88816 -051648 088816

Then you just put you will find you know this results. You see this very interesting
results and R square is very high and register R square is also very high, F is statistically
significant and these are all the variables coefficients starting with the county to distance
and then these are the coefficients some are having negative related some are positive
related. And what is more important that you know these are all t statistic beyond these
variables, and most of the instances the variables are statistically significant a variables
are statistically significant; that means, there is a impart. So, and that to all these

variables are you know significantly influencing the housing price.

So, now after knowing this so, now, what is it more important is, how you actually plan
or you know structure the models for the customer attractions? Because usually most of
the instances a customer will attract your you know product, here the product is the a

house and if you have a different kind of you know variety. Of course, you know price



will be high depending upon the variety, but the beauty of the dummy modelling that you
know it by default will give you lots of flexibility or diversity for the customers
attractions and that you know itself will you know brings big business to the builders and
the a kind of you know real state problem. In this contest I will just discuss this particular

you know case.
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Dummy variable is either 0 or 1.
+  Use to turn qualitative (Yes/No) data into 1/0.

Example: Explaining House Prices

Dependent variable: Price of house

Explanatory variables:
. \g(—/lif the house has a driveway (=0 if it does not).
. _[}{—/; if the house has a recreation room (=0 if not). ?\\

J -Ml if the house has a basement (=0 if not).

[]({1 if the house has gas central heating (=0 ifnot),
< 1if the house has air conditioning (=0 if not).
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And here you see here what will you do? We have 2 sets up you know variables so; that
means, technically this case you know is like this where Y is the dependent variables,
heres we have let us say alpha is the constant for summations beta i x i i equal to 1 to k
then plus summation delta j D j delta j D j plus u. So, j equal to let us say 1 to m so; that
means, this is x. So, this may be x 1 x 2 x 3 and so, on and this D jit may be D 1 D 2 and
D 3 so; that means, all our independent variables and this particular cluster is the dummy
independent sorry independent variables which is numeric in nature, but in this dummy

is actually this variable is a dummy independent.

So; that means, this variable represents qualitative information’s and this variable
represents quantitative information. So, as a result so, we like to check how these
independent variables affect the dependent variable, and how these you know dummy
variables effect the dependent variables. So, now this is the model which you have
applied in this particular case to understand the price variations and that to how beauty

the dummy modelling is and to represent the housing price with you know different



features and different character. So, now, all together so, here j equal to 1 to m means
number of dummies. So, now, we have taken for dummies here D 1, D2, D 3, D4 and D

5 the expert will incorporate you know after this.

So, now, first one is the D 1 that is the first dummy, and which represents you know 1
and 0 if one then represents house as a driveway and if D 1 equal to 0. So, the house has
not driveway so; that means, technically any future is yes means it will be add to the
housing price. So, that by default housing price will be out that is basically add ons all
these add ons will be yes no kind of you know situations and by default it will be add
value to the housing price. So, if you reduce the add ons then by default housing price
only a reduce and D 2 is equal to 1 if they are house has recreation you know facility,

and 0 if that is not there.

Similarly a D 3 is a dummimal, dummy variables which represents 1 if the house has a
basement and 0 if not similarly D 4 is another dummy variable which represents house is
a central heating facility and D 4 equal to 0 if the central heating facility is not there then
final D 5 if the house has ac facility then the D 5 equal to 1 and once D 5 equal to 0. That
means, there is no ac facility so; that means, technically if all the facilities are there so;
that means, D 1 equal to 1, D 2 equal to 1, D 3 equal to 1, D 4 equal to 1 and D 5 equal
to 1 and that means, 5 different impart will go to the intercept and as a result the housing

price will go up.

So, that is the kind of you know things which you can have to predict the housing price
with respect to different features. So, let me explain so, how we can go ahead with the

interpretation and for that you know we have already estimated this output.
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Simple Regression with a Dummy Variable

Y=a+MD+e

* QLS estimation, confidence intervals, testing, etc. carried out in
standard way.

* Interpretation a little different.
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Let us start with you know as dummy and where the model starts with you Y equal to
alpha plus beta D and that is the error terms, then we will go ahead with the estimation

process and then finally, we have estimated model.
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Simple Regression with a Dummy Variable
Fitted value for it observation (point on regression line):
Y =a+pD,
1 ]
* SinceD;=0or 1either y - &\/
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Y cap equal to alpha k plus beta hat D. So, now, we have 2 options. So, if D equal to 1
then the Y cap equal to alpha cap plus beta cap, if D equal to 0 then we simply have Y
cap equal to alpha hat. So, that is the kind of you know difference. So, we have a 2

different options only. So, first option and second option so; that means, when you apply



different dummies. So, we have a plenty of you know options by default right. So, now,

you know what we can do.

(Refer Slide Time: 23:31)

‘KPR QEISO TN

Example: Explaining house prices (continued)

+  Regress Y = house price on D = dummy for air conditioning (=1 if
house has air conditioning, = 0 otherwise).

a+ f=85881

+  Average price of house with air conditioning is $85,881

+  Average price of house without air conditioning is $59,885
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So, let us assume that alpha equal to alpha hat equal to 59000 approximately and beta hat
equal 25996, then you know housing price will be a you know having let us say dummy
is you know ac facility. So, now, what is the house price with you know ac facility. So, in
that case. So, the value will be alpha plus beta, that is in 85881 and if there is no ac
facility, then y cap is simply alpha hat in that case the housing price will be simply a
59000 you know 885 and if ac facility is there. So, 25996 will be extra.

So, that; that means, technically dumb the introducing dummy by default give 2 different
package, where we have one situation ac facility another situation not ac facility. If you
require ac facility then the housing price will be 85581 and if not then the housing
pricing will be 59885. So, likewise you can have a another dummy also. So, now, in this

case. So, what will you do? So, you allow with you now 2 dummies.



(Refer Slide Time: 24:53)

Multiple Regression with Dummy Variables

Y=a+fD +.+f D +
atfi D4t B D ve

Example: Explaining house prices (continued

*+ Regress Y = house price on D, = driveway dummy and D, = rec room dummy ) /1_ PL})/

+ Four types of houses: \i = ak ‘“‘\ | [\.
¢+ Houses with a driveway and a rec room [Dfl.lﬁ) )
+  Houses with a driveway but no rec room (D,=1, Dz:/()) , t) \'

+  Houses with a rec room but no driveway (D,=0, D,=

Houses with no driveway and no rec room (D,=0, D,=0)
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So, let us say you know b beta 1 D 1. So, in beta 2 D 2 and likewise you can extend up to
you know k number of you know dummies or in this problems we have a 5 different
dummies then you can you know extend one by one. So; that means, technically. So, if
there are 2 dummies in a particular models let us say like this a you know see a it is a
case like this. So, here what you can do. So, y equal to alpha plus beta 1 d ones and plus

beta2 D 2.

So, this will be 1 0 and this will be 1 0. So, ultimately alpha is the common, then in one
case alpha plus beta 1 plus beta 2 that is the maximum housing price and then another
model will be alpha plus beta 1, and third one will be alpha plus beta 2 and then the final
one will be alpha plus beta 1 plus beta 2 and then fourth one is y simply alpha. So, in this

case.

So, as a result we have a 3 4 different (Refer Time: 26:27) if you have a 2 different
features. So, we can bring 4 different price all together so; that means, technically we

have a different options altogether to represent the situation.
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Example: Explaining house prices (continued)

[ B [ e e
Error 95% | 95%
Inter.  47099.1 2837.6 1660  2.E-50 41525 52673

D1 21159.9 30624 691 LE-11 15144 27176
D2 16023.7)'2788.6 575 LE-08 10546 21502

* If D;=1 and D=1, then
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So, likewise so, let us say this is actually having D 1 and D 2. So, let us assume that this
is the estimated output and by the way the variables are statistically significant. So, by
default so, if both the facilities are there, then the housing price will be alpha plus beta 1
plus beta 2. So, as a result so, technically you will have this much of price and if both the
facilities are not there, then the housing price will be this much only. If only one facility
is there let us say this one then the housing price will be this much and if this facility job
only there then the housing price will be this plus this. So, by default so we have a 4
different package.

So, with all facilities this is the price with no facility this is the price with one facility this
is the price and with he another features only. So, that is the price so; that means, for
different price paid we will have to you know to we know attract the customers, and that
too it is very easy to you know predict the such kind of you know situations by using a

dummy variables.
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Example: Explaining house prices (continued)

IfD,=1and D,=0, then
P=d+ =47,09+21,160 = 68,259

“The average price of houses with a driveway but no rec room is $68,259".

If D,=0 and D,=1, then

P=d+f =47,099+16,024 = 63,123
“The average price of houses with a rec room but no driveway is $63,123".

If D,=0 and D,=0, then

¥=d=47,09

“The average price of houses with no driveway and no rec room is $47,099".
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So, this the case heres. So, four different cases which you have I highlighted.
(Refer Slide Time: 27:43)

] Multiple Regression with Dummy and non-Dummy

Explanatory Variables

@= a+ﬂ1D+ﬂ2X te

¢+ Example: Explaining house prices (continued)

Regress Y = house price on D = air conditioning dummy an| @)
- ’
OLS estimates:

& =32,693

B =20175

B =564
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Now, likewise you connect to the extent one after another dummy. So, in this case we
have actually 5 dummies. So, we can have actually 5 different you know situations, and
then you can have a different price pack as per the availability of you know particular
you know features, and that too where you know dummy equal to 1 and dummy equal to
0. So, now we will have a different kind of you know structure where we can go with the

dummy with you know one more independent variable, which is actually numeric in



nature for instance why is it by default here we are discussing about the housing price
and these the dummy variables let us the first dummy ac facility and x is the another
independent variable, which is a numeric in natures; that means, quantitative stock

variable.

So, here you know the X represents the lot size. So, if you book the house in a lot then
you know you can have you know high and low price or some kind of you know
discounting something like that. So; that means, technically you know booking the house
in a lot. So, may have you know less price if you go by you know individual purchasing.
So, as a result lot size can you know say effect the housing price in total. So, in this case
so, we have actually 4 different package again. So, one package will be alpha plus beta 2
X after the estimations and then another one will be alpha plus beta 1 and beta 2 X that is

that us the 2 different because only one dummy is there.

So, 2 different proxies. So, let us say alpha is this much beta is this much beta 1 is this
much and beta 2 is 5.64. So, ultimately so, the estimation process will be like this. So,
which we can analyze you know in this case. Where the dummy can be represented as a

one, then this model will be restrict to this much.

(Refer Slide Time: 30:00)
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Example: Explaining house prices (continued)

+ For houses with an air conditioner D = 1 and
Y, =52,868+5.64X

1 ]
+ For houses without an air R‘conditioner D=0 and

A

Y =32,693+5.64X

!
+ Two different regression Iihes depending on whether the house has an
air conditioner or not.

Two lines have different intercepts but same slope (i.e. same marginal
effect)
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And in this case where dummy equal to 0, then you know we have the situation like this
we have the situation like this. So, 2 different regression lines depending upon whether

the house is in you know air conditioning or not against the lot size will also get affected.



So, depending upon the lot size so, the housing price will get affected right. So, this is
how the kind of you know structures, which you can have in the help of you know

dummy modelling.

(Refer Slide Time: 30:35)
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Example: Explaining house prices (continued)

Verbal ways of expressing OLS results:

+  “An extra square foot of lot size will tend to add $5.64 onto the price of a house” (Note:
no ceteris paribus qualifications to statement since marginal effect is same for houses
with and without air conditioners)

+ "“Houses with air conditioners tend to be worth $20,175 more than houses with no air
conditioners, ceteris paribus” (Note: Here we do have ceteris paribus qualification)

+ “If we consider houses with similar lot sizes, those with air conditioners tend to be
worth an extra §20,175"

NPTEL ONLINE
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So; that means, a you know while you know addressing the you know or predicting the
housing price. So, what is more important is that you know, you have to find out to

various variables which can affect the housing price.

(Refer Slide Time: 30:49)
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Another House Price Regression
Y=a + ’BIDI+ ﬁ2D2+ ﬂ3X1+ ﬁ4X2+e.

*  Regress Y = house price on D, = dummy variable for driveway, D,
= dummy variable for rec room, X, = lot size and X, = number of
bedrooms

+  OLS estimates:

& =-2736
},=12,598
v =10969
} 75,197
4=10,562
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Both you know both you can say you know quantitative variables and qualitative
variables, and then you can you know predict as per the particular requirement. So, in
this case we have a little bit extension. So, 2 dummies, one is dummy for you know
driveway another dummy is having a recreation facility; and as a result. So, if all
dummies will be yes then the model alpha beta 1 plus beta 2 then beta 3 X 1 beta 4 X 2
where X 1 is the lost size and X 2 is the number of bedrooms so; that means, when you
have more number of bedrooms the price spec will be high, then less number of
bedrooms the price spec will be low. So, likewise we have a different price break which

can you know represent the housing price.

(Refer Slide Time: 31:42)
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Another House Price Regression (cont.)

+ If D;=1and D,=1, then
¥ =20831 +5.197X +10562X .

+ This s the regression line for houses with a driveway and rec

room. .
F=9.862+5.197xX +10562xX .

¢ If D;=1and D,=0, then

k
+ This is the regression line for houses with a driveway but no rec room.
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So, likewise so, if it is d equal to D 1 equal to 1 and D 2 equal to 1.

So, this is the price specs and if D 1 equal to 0 and D 2 equal to 1, then this another price
spec and D 1 equal to 1 D 2 equal to 0 then another price specs and both will be 0 and

there will be another price spec.



(Refer Slide Time: 32:02)
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Another House Price Regression (cont.)

Examples of verbal statements:

+ “Houses with driveways tend to be worth $12,598 more than similar
houses with no driveway.

+ “If we consider houses with the same number of bedrooms, then
adding an extra square foot of lot size will tend to increase the price of
ahouse by $5.197."

* “An extra bedroom will tehd to add $10,562 to the value of a house,
ceteris paribus”
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So; that means, by using different dummies. So, we have a different price spec, and that
is how the beauty of this particular you know technique to give little bit you know
flexibility or even a kind of in diversity while you know credit in the housing price and
that too for attracting the builders or the kind of you know customers. So, that means at
the end you can get to know that you know the dummy modelling is a one kind of you

know.

(Refer Slide Time: 32:34)
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Summary

Dummy variables can take on a value of either 0 or 1. They are often used with qualitative data.

+  The statistical techniques associated with the use of dummy explanatory variables are the
same as with regular variables.

A regression involving only dummy explanatory variables implici!g{l classifies the observations
into various groups (e.g. houses with air conditioning and those without).

+ A regression involving dummy and non-dummy explanatory variables implicitly classifies the
observations into groups and says that each group will have a regression line with a different
intercept, but the same slope.

If the dependent variable is a dummykthen other techniques which are not covered in this book
should be used.
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You know beautiful structure through which different kind of you know engineering
problems can be analyzed you know mostly you know very useful for this you know
civil engineering problems and similarly other engineering problems can be used. For
instance a product with you know different chemical features and then you have a
different colors, then you can use a different kind of you know dummy, and can fix the

price as per the particular you know requirement.

So, likewise you know, you have to bring a particular problem, and then you check
whether dummy variable can be used to analyze this process this situations and a as per
the kind of you know engineering requirement and that too as per the management you

know addition is concerned.

So, also or in this lectures, we have specifically highlighted the you know dummy
molding that to the structure of you know dummy independent molding and by the way
we have already discussed couple of problems related to the main dependent modeling.
And now we like to see the other side of the games where the dependent variable is the
dummy types in that, case we have a 2 different, 3 different models altogether linear
probability models logit models and probit model which we discuss in detail in the next

class this will be stopped here.

Thank you very much.



