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Abstract: Many Educational Institutions want their students to be placed in reputed companies and hence they
focus on the academic performance of their students. If they could able to know about the student’s academic
performance, then they can focus more on those students whose academic performance is poor. They can take
special care on those students whose academic performance is poor and make them prepare for the placement.
In this paper, we present a study on the academic performance of the students of a reputed college by applying
multiple linear regression models on the data set consisting of 23 students and evaluate the dependent variable
for two given predictor variables.
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I. Introduction

Data Mining is the process of analyzing data available in large data sets and obtains knowledge out of it. The
knowledge so obtained is known as the Knowledge Discovery in Databases (KDD). This knowledge helps us in
different ways. A data set is a collection of data objects. Each data object represents a record. This data object
consists of any number of attributes which specifies the characteristics of the data object. Any Educational
Institution consists of students with different categories. We can categorize students based on several properties
like attendance, percentage of marks secured, attitude, intelligence etc., to judge their academic performance. In
this paper, we present a study on the academic performance of the students based on their aggregate percentage of
marks, attendance percentage and number of backlogs. Hence we use multiple linear regression models on the
data set of 23 students and evaluate the dependent variable for two given predictor variables.

I11. Methodology[7]
A linear regression model that contains more than one predictor variable is called a multiple linear regression
model. This is of the form Y=Bo+ B X1+ P2X>
The above model is linear in the parameters Bo, B1 B2 tnat describes a plane in three dimensional space of Y, X1 and
X2. Bo is the intercept of the plane and f; P, are considered as partial regression coefficients.

Parameter -"31 represents the change in the mean response corresponding to a unit change in T1 when T2 is

held constant. Parameter -"3‘3 represents the change in the mean response corresponding to a unit change

in €2 when 1 is held constant. The above model that we consider here is a first order multiple linear
regression models. The true regression model is generally never known. It can be estimated by calculating the
parameters of the model for an observed data set.

The first order regression model applicable to the data set having two predictor variables is

Y=Bo+ P1 X1+ B2X>

Where the dependent variable Y represents the aggregate percentage of marks and the predictor variables X1 and
X2 represents the attendancegA) and number of backlogs.

Tpe least square estimates, Jﬁ , can now be obtained:
o X)X
. Bo
Thus Jﬁ = ﬁ 1
B2
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Then the estimated regression coefficients 150 , 151, Jﬁz are calculated. Thus the final regression model is
Y=ot B1X1+ B2Xe

1. Results
We applied the multiple linear regression model on the data set of a reputed Institution consisting of 60 students
by considering the aggregate percentage of marks(Y) secured and attendance %(X1), number of backlogs(X2) as
attributes of each of the student data object. Then we identified those students with similar attribute values and
reduced the total data set consisting of 23 students having unique attribute values. The reduced data set consisting
of 23 students with their respective attribute values is shown below in Table 1.

Table 1
Serial No Aggregate Percentage of Marks Attendance% (x1) No. of backlogs (x2)
()
1 62 84.2 0
2 55.3 80.7 3
3 71.8 91.7 0
4 69.8 93 0
5 46.5 74.5 9
6 66.6 88.4 0
7 53.2 81.2 2
8 56.6 82.1 1
9 50.2 87.6 4
10 59.1 93 0
11 54.6 93.2 2
12 45.8 69.8 14
13 63.2 91.9 0
14 49.1 79.1 8
15 47.2 74.9 7
16 59.6 90.2 1
17 53 75.4 8
18 43.8 81.2 8
19 51.8 75.8 4
20 74.8 88.4 0
21 45.8 68.9 13
22 774 96.6 0
23 45.1 79.6 18

Thus the above student data set is expressed in the matrix form as:
Y=ot BXs+ Bzz(z

Now compute Jﬁ = (X*X)*xty
23 1921.4 102
Clearly X'X=1921.4 161941.92 7802.9
102 7802.9 1062

1302.3
And XY =110173.37

4870.2
0.76 —0.008 —0.01

Also (X*X)' = —0.008 0.000096203 0.000113314
—0.01 0.000113314 0.000225627

Now 13 = (X)Xt
59.65904
=0.73247055691

0.56003386358 _ o _ _ _ _
Hence the estimated regression coefficients are calculated and the final regression model is obtained as

Y =59.65904 + 0.73247055691X1 + 0.56003386358X2

Now after the final results, we can easily evaluate the dependent variable Y if we are given the predictor variables
X1 and X2.

IVV. Conclusion

In this paper, we present a study on the academic performance of students by considering the aggregate
percentage of marks secured by the students, attendance percentage and number of backlogs of the students as
attributes of each of the student data object to monitor the performance of the students. We demonstrated this by
applying multiple linear regressions on a student data set of a reputed institution for total number of 23 students.
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After applying the multiple linear regression model, we can easily predict the dependent variable Y for two
given predictor variables X1 and X2.
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