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Abstract: In the era of data evolution, many organizations 

have taken the lead in storing the data in huge data repositories. 

Analysis of data comes with several challenges since the time the 

data is captures till the insights are inferred from the data. 

Accentuating the accuracy of data analysis is of paramount 

importance as many critical decisions are totally dependent on 

the outcomes of the analysis. Machine learning has been found 

as the most effective and most preferred tool in the literature for 

in-memory data analytics. Universities mostly collect the 

statistical data related to the students that is only either used 

quantitatively or sparsely analyzed to gain the insights that could 

be useful for the authorities to enhance the percentage of 

placements in campus drives held through early analysis of such 

data accurately. The work proposed in this paper formulates the 

problem of predicting the likelihood of a student getting placed 

in a company as a binary classification problem. Then it makes 

an effort to train and perform the empirical study of following 

multiple machine learning algorithms with the placement data; 

Logistic Regression, Naïve Bayes, Support Vector Machine, 

K-Nearest Neighbor and Decision Tree. The machine learning 

classification models are built to predict the probabilities of a 

student getting placed in a company based on the student’s 

academic scores, achievements, work experience (internship), 

and many other relevant features. Such an analysis helps the 

university authorities to dynamically create plans to enhance the 

unlikely students to be placed in a company participating in the 

campus recruitment held in the university. To improve these 

models and to avoid the models from overfitting to the training 

data, strategies like K-Fold cross-validation is applied for 

various values of k. The machine learning models selected are 

also compared for its efficiency by employing the supervised and 

unsupervised feature extraction techniques such as PCA and 

LDA. The Decision Tree model with K as 10 for cross-validation 

and PCA has outperformed all the other models producing the 

accuracy of 72.83% with satisfactory support and recall during 

experimentation. The application focuses on the targeted group 

of students, to eventually improve the probability of students 

getting placed during campus recruitment drives held in the 

university. 
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I. INTRODUCTION 

  There is a need to improve the skill sets of the students 

attending the campus placements [1] [2] [3]. Study on their 

previous data with machine learning algorithms tells us the 

necessary measures to be taken to improve the quality of the 

students and increase the probability of getting 

placed[4][5][6]. The methods that are implemented and used 

in the universities are placement cell where they have all the 

placement data regarding the students and interact with them 

to improve the placements [7][8][9]. This placement data can 

be used more efficiently with the implementation of machine 

learning models to improve the placements as well as to 

predict whether a student might get placed or not and the 

relevant reasons [10][11][12][13][14]. After many 

experimentation and research we have found out the most 

efficient machine learning model suited for the task with 

comparison to many other machine learning prediction 

algorithms(Decision Tree)[15][16][17][18]. 

 

During the course of this experimentation and research, we 

have selected 5 basic linear and non-linear machine learning 

models, which are Logistic Regression, Naïve Bayes, 

Support Vector Machine, K-Nearest Neighbour and Decision 

Tree. Along with these models, in order to improve the 

result, we have used K-Fold Cross Validation, PCA and 

LDA. We have calculated the model accuracy, precision, 

recall and f1-score to support our result and the efficiency of 

the model. 

The major contributions of the work proposed are: 

 It incorporates the entire life cycle of the machine 

learning model development from data collection to the 

visualization of results. 

 Performs cleaning of data by taking care of null values 

and outliers. 

 Performs the transformation of data to make it suitable 

for fitting into a machine learning model using data 

scaling techniques 

 Trains 5 machine 

learning models. 

 Performs k-fold cross 

validation on 5 
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classification models built. 

 Performs the critical performance analysis of the 5 

classification models using several evaluation metrics. 

The major sections of the paper is organized in the 

following structure. Section-II discusses the related work in 

the field of data analytics using machine learning classifiers. 

Section-III introduces the framework of the work proposed. 

Section-IV discusses the experimental setup and results. 

Section-V concludes the paper by presenting the future 

directions of this work. 

  

II. RELATED WORK 

In the year 2016, the work of [19], conducted the research on 

student placement prediction. The models used were Logistic 

Regression, K-NN and SVM. The key attributes considered 

were academic details, communication skills, team work and 

programming skills. In the work of [20], placement 

prediction based on the psychological state of the student was 

studied and presented. They have used the real time data of 

the final year student with Neural Network and Decision 

Tree Classifier for prediction. A student placement analyzer 

was built in the work of [21], where in, machine learning to 

identify the students whose technical as well as interpersonal 

skill were targeted for improvement. In the work of [22] a 

classification and prediction model was built for improving 

the accuracy of student placement prediction. The clustering 

techniques used were canopy, EM, Farthest First, 

Hierarchical Cluster and SimpleKMeans. Student 

performance data was used in the work of [23] to predict the 

kind of company the student will fit into. They have used 

Decision Tree algorithm and the clustering techniques on the 

data using data mining tools like WEKA. In the year 2017, 

the work of [24] had presented a paper on Educational 

Dropout Prediction using machine learning techniques such 

as SVM. They were able to find out the attributes that were 

required to predict student dropouts. 

 

The prediction of student’s likelihood of getting placed in 

the campus drive conducted in the university can be 

formulated as a binary classification problem, where in, the 

predictor is expected to classify the unseen observations to a 

target class of whether a student is placed or not.  

III. METHODOLOGY 

The data collection mechanism was targeted to collect 

sufficient amount of data required to build the robust 

classifier. We can see utilization of such a mechanism in the 

work of [9]. The data collection is the first step in any data 

analytics process. We intended to collect the data that is 

sufficiently huge and contains all the required information 

about the student that would contribute to a classification 

model. We sceptically designed the google form and 

collected the data from all the present students of REVA 

University pursuing B. Tech, 2015-2019 engineering batch 

in Computer Science and Engineering and the Placement 

Department of REVA University. The attributes of our 

interest include the student’s grades, achievements, awards 

and many more. There are several machine learning 

algorithms that are available for prediction. Out of many 

such algorithms, we chose the combination of linear and 

non-linear classification algorithms for our comparative 

research and study of the placement prediction; Logistic 

Regression, Naïve Bayes, SVM, K-Nearest Neighbours and 

Decision Tree algorithms, to benchmark the machine 

learning model having highest accuracy of prediction. 

 

 
Fig 1: Work Flow Diagram of Proposed System 

 

Principal Component Analysis (PCA) is used as one of the 

greatly used feature extraction techniques that reduces the 

dimension of the data without losing much of the 

information. It is generally used along with the classification 

models to work on the dimensionally reduced datasets. It is 

more often used for object recognition, computer vision, data 

compression etc. Logistic Regression is one of the 

fundamental techniques that is used in classifying the 

datasets in to groups based on the non-linearity features. 

Logistic regression is used for classification and not for 

regression. Support Vector Machine (SVM) classifier is a 

linear supervised classifier such as any other classifier like 

logistic regression that uses kernel functions to construct the 

hyperplane that separated the two classes of data. The 

difference is that it has a margin-based loss function. 

Decision Tree is the most commonly use ensemble machine 

learning algorithm that builds the classifier using the 

attributes contribution in 

creating the branches of tree. 

It is used in statistics and data 
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analysis for predictive models. Decision Tree breaks down 

the dataset into smaller subsets. It can handle both 

categorical and numerical data. 

The initial step in developing the classification models, is 

to pre-process [9] the data that involves cleaning of data, 

handling the null values, conversion of string values to 

numerical values, finding the important features and many 

more pre-processing techniques to convert the data into an 

understandable format. 

Problem Statement: 

The machine learning model used in this work is a binary 

classification problem that predicts the class of a new 

observation based on the observations that were trained to a 

model.  

With the class having binary values {0, 1}, 

mathematically, the machine learning models can be defined 

as follows.  

The Logistic Regression Classifier creates the hypothesis 

as shown in equation (1) with hΘ(x) = sigmoid (Z) 

 

 
The Naïve Bayes Classifier creates the hypothesis as 

shown in equation (2) 

 
 

The Support Vector Classifier creates the hypothesis as 

shown in equation (3) 

 

 

The K-Nearest Neighbours Classifier creates the 

hypothesis as shown in equation (4) 

 

IV. EXPERIMENTATION AND DISCUSSION OF 

RESULTS 

 

The classification models chosen are developed using 

scikit-learn v0.20.3 [38] documentation and developed using 

python 3.6. 

The classification models tend to give biased results on the 

training datasets. Therefore, to avoid over fitting of data, we 

incorporated k-fold cross validation, a statistical method that 

divides the training and test data sets to estimate the overall 

performance of machine learning algorithms. 

The predictive machine learning models categorize the 

students whether a student gets placed or not in the campus 

drive based on the history of students performance so far. The 

data collected contains various features related to a student 

during his or her course of education. 

Applying the predictive machine learning algorithm on 

the data collected and processed. The below data shows the 

accuracy of different models. 

 

Table 1: Evaluation of Classifiers 

 LR NB SVM KNN DT 

Accuracy 60.5 45.41 48.66 55.42 72.83 

 

The table 1 shows the accuracies of the respective models 

LR (Logistic Regression), NB (Naïve Bayes), SVM (Support 

Vector Machine), KNN (K-Nearest Neighbour) and DT 

(Decision Tree). It shows that the accuracy of Naïve Bayes is 

the least 45.41 and the accuracy of Decision Tree is 72.83, 

the highest. 

The table-1 also shows the accuracy of models after 

repetitive modification of the model and the data. Naïve 

Bayes is a probabilistic supervised machine learning model 

that is used for any classification task that performs the 

classification based on the probability estimations using 

Bayes Theorem. The assumption made in this model is that 

the features are independent. Since the features in the 

placement datasets are not independent, the accuracy of the 

Naïve Bayes model results to be the least compared to the 

rest. Naïve Bayes model works extremely well on a dataset 

where all the features are independent. They are mostly used 

in spam filtering, sentiment analysis, recommendation 

system etc. It is fast and easy to implement but the biggest 

disadvantage is that it requires the predictor to be 

independent. 

Decision tree is a supervised machine learning algorithm 

that is most used in both regression and classification tasks to 

get the stable models. The performance of the Decision Tree 

is found most efficient on both categorical and continuous 

input and output variables. The algorithm is completely 

invariant and remains stable to scaling of the data. Decision 

tree works extremely well when the attributes in the data sets 

are of different scales or mix of binary and continuous. The 

dataset used in the current study matches exactly with the 

requirement of the Decision Tree algorithm resulting with 

highest accuracy as against the other models used. 

 

K-Fold Cross Validation: 

Cross validation is a statistical method primarily used to 

combat the bias-variance trade off found in any machine 

learning model. It is a strategy that estimates the overall 

performance of a machine learning model. In this current 

study, it is applied on various machine learning models to 

compare the performances of all the models and to choose the 

best model that suits for the data set used. 

The procedure has a single parameter called k that refers to 

the number of sets that a given data sets are to be split while 

training any machine learning model. The specific value of k 

is chosen so as to divide the data sets into acceptable 

percentage of splits in terms of 

training and testing data. 
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Table 2: K-Cross Validation for K=5 

K=5 LR NB SVM KNN DT 

Accurac

y 

62.74 44.18 53.52 59.34 63.85 

Precision 80.76 52.5 56.75 63.32 70.27 

Recall 86.0 25.99 84.00 78.0 74.0 

F1-Score 83.29 34.76 67.73 68.89 72.08 

 

The table 2 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=5. 

The highest accuracy obtained is for Decision Tree which is 

63.85 and the least accuracy result is obtained for Naïve 

Bayes which is 44.18. 

The table 3 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=10. 

The highest accuracy obtained is for Decision Tree which is 

67.63 and the least accuracy result is obtained for Naïve 

Bayes which is 41.38. 

 

Table 3: K-Cross Validation for K=10 

K=5 LR NB SVM KNN DT 

Accurac

y 

63.61 41.38 54,72 54.86 67.63 

Precision 69.97 31.66 57.88 63.54 72.55 

Recall 83.99 20.0 84.0 70.0 76.0 

F1-Score 76.34 24.51 68.53 66.61 74.23 

 

Principal Component Analysis (PCA): 

 

Principal Component Analysis (PCA) is used as one of the 

greatly used feature extraction techniques that reduces the 

dimension of the data without losing much of the 

information. 

Simple matrix operations from linear algebra and statistics 

are used in this method to calculate a projection of the 

original data into the same number of fewer dimensions. 

 

 

Table 4: PCA, K=5 

K=5 LR NB SVM KNN DT 

Accurac

y 

58.35 47.82 47.89 55.42 69.78 

Precision 63.38 52.50 56.75 63.32 69.74 

Recall 86.00 25.99 84.00 78.00 78.00 

F1-Score 58.92 40.67 45.42 54.18 64.28 

 

The table 4 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=5 

and Principal component analysis. The highest accuracy 

obtained is for Decision Tree which is 69.78 and the least 

accuracy result is obtained for Naïve Bayes which is 47.82. 

 

Table 5: PCA, K=5 

K=5 LR NB SVM KNN DT 

Accurac

y 

60.50 45.41 48.66 52.08 72.83 

Precision 63.39 31.66 57.88 63.54 77.78 

Recall 84.99 20.00 83.99 70.00 78.00 

F1-Score 59.91 35.21 46.36 49.63 69.03 

 

The table 5 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=5 

and Principal component analysis. The highest accuracy 

obtained is for Decision Tree which is 72.83 and the least 

accuracy result is obtained for Naïve Bayes which is 45.41. 

 

Linear Discriminant Analysis: 

Logistic regression is a classification algorithm mostly 

suitable for binary classification problems. Whereas Linear 

Discriminant Analysis is a preferred linear classification 

technique when the number of decision values in a decision 

variables are more than two.  

 

Table 6: LDA, K=5 

K=5 LR NB SVM KNN DT 

Accurac

y 

58.35 47.82 47.53 55.42 63.42 

Precision 63.38 52.50 56.75 63.32 71.86 

Recall 86.00 25.94 84.00 78.00 78.00 

F1-Score 58.92 40.67 45.42 54.18 67.60 

 

The table 6 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=5 

and Linear Discriminant analysis. The highest accuracy 

obtained is for Decision Tree which is 63.42 and the least 

accuracy result is obtained for SVM that is 47.53. 
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Table 7: LDA, K=10 

K=5 LR NB SVM KNN DT 

Accurac

y 

59.50 45.41 48.66 52.08 68.91 

Precision 63.39 31.66 57.88 63.54 77.58 

Recall 83.99 20.00 83.99 70.00 76.00 

F1-Score 59.91 85.21 46.46 49.63 68.07 

 

The table 7 shows the results (Accuracy, Precision, Recall, 

F1-Score) when the machine learning models are applied 

over the data set with the K-Fold cross validation for K=10 

and Linear Discriminant Analysis. The highest accuracy 

obtained is for Decision Tree which is 68.91 and the least 

accuracy result is obtained for Naïve Bayes which is 45.41. 

The accuracy of the model depends highly upon the vast 

data collected. Also for the better dataset the with Random 

Forest model, we can have better accuracy. When new 

features are added to the dataset, the accuracy will 

automatically increase. After modifying the model again and 

again and also by adding new features, there can be huge 

improvement in the student performance, placement results 

as well as the predictions made by the model. The general 

tendency of students getting placed were the students with 

good SGPA score, 10th and 12th score including the people 

with additional achievements and internship experience. 

Extra training can provided to the pre final year students. 

With the available data and resources, students can be 

provided with very particular training instead of a general 

common training to everyone. Extra classes can conducted to 

improve the semester scores of the students to meet the 

company criteria’s. Also the model is used to predict the 

reason for not getting placed. 

 

The small dataset and the Entropy in Decision Tree had 

greater impact in getting high results for Decision Tree in our 

current work. The Entropy in Decision Tree controls how a 

Decision Tree decides to split the data and impacts 

immensely on how a Decision Tree draws its boundaries. The 

entropy in a Decision Tree is calculated using the equation 

(5), where p(X) indicates the probability of the observations 

in a dataset. 

 

 
 

. 

V. CONCLUSION AND FUTURE SCOPE 

The analytics of placement data is one of the tasks that can 

be exercised in the field of educational data mining. This 

paper collects the students’ performance data and trains 5 

machine learning classification models. The classification 

outcome of the work proposed gives us the detailed picture of 

the students’ performance that would make them placed. The 

accuracy of the Decision Tree algorithm was found to be 

72.83 which is the highest among all and in most cases. The 

algorithm with the least accuracy was Naïve Bayes which is 

45.41 respectively. The vast amount of student at university, 

state, or at country level can form the big data. Then, the 

development of distributed computing classification models 

remains a future direction of this work. 
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