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Abstract

Aim: To classify music based on its genre Using Machine Learning Algorithm Extreme Gradient Boosting compared with
Linear Regression.

Materials and Methods: The categorizing is performed by taking a Sample Size of n= 10 in Linear Regression and Sample
size of n =10 in Gradient Boosting regression with the g-power value of 80% and Datasets containing recent study findings
and a criterion of 0.05 percent, confidence interval of 95 % mean and standard deviation are collected from various web
sources.

Results: The values obtained in terms of Accuracy are Identified based on the condiment Gradient Boosting Regression
(59.0%) over Novel linear Regression (53.0%). The Novel linear Regression algorithm and Extreme Gradient Boosting were
found to have a statistically significant difference (p<0.05).

Conclusion: The classification of music based on genre using Gradient Boosting Regression appears to be more accurate when
compared to Linear Regression.

Keywords: Machine Learning Algorithm, Gradient Boosting Regression, Novel Linear Regression, Accuracy, Music Genre
Classification, Decision tree, Binary classification.
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INTRODUCTION

With the introduction of online music libraries and effortless access to music content at all times, The problem of
managing the songs people listen to has risen. It is possible to organize and classify music based on its genre,
which is defined by some musical characteristics such as harmonic content, rhythmic structure, and
instrumentation. The ability to automatically classify and manage a user’s music library makes audio streaming
services like Spotify and iTunes beneficial(Wilkes, Vatolkin, and Mdiller 2021).

In the last 5 years 2017-2021, Google Scholar has published nearly 200 papers and the IEEE has published around
600 papers on Music Genre Classification which can be greatly invested. The analysis of the Extreme Gradient
Boosting Regressor Algorithm and Linear Regression Algorithm in high-performance efficiency has been made
using an experimental approach(Xie et al. 2021; Tian et al. 2019).

Our institution is passionate about high quality evidence based research and has excelled in various fields (Parakh
et al. 2020; Pham et al. 2021; Perumal, Antony, and Muthuramalingam 2021; Sathiyamoorthi et al. 2021;
Devarajan et al. 2021; Dhanraj and Rajeshkumar 2021; Uganya, Radhika, and Vijayaraj 2021; Tesfaye Jule et al.
2021; Nandhini, Ezhilarasan, and Rajeshkumar 2020; Kamath et al. 2020) The accuracy of the model is more than
the existing model accuracy. The existence of the experiment is total and the improvement of accuracy of a
proposed algorithm system compared to the existing model by improving. To overcome this problem, a Gradient
Boosting Regression (Jome 2021)is used to improve the accuracy of the prediction and compare it with Novel
linear Regression(Murphy 2017).Using the above two Machine Algorithms, utilizing their benefits and drawbacks
in the current survey. On applying Gradient Boosting Regression to the dataset followed by performing
observations using Novel linear Regression and the results were plotted on a graph the there two techniques are
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compared based on the result. Finally Getting the best algorithm for the classification of upcoming music(Ajoodha
2014)

MATERIALS AND METHODS

The research work is conducted in the Machine Learning Laboratory at Saveetha School of Engineering, Saveetha
Institute of Medical and Technical Sciences, Chennai. The sample size has been calculated using the SPSS
software by comparing both of the controllers in Supervised learning. Each sample size is 10 sets for Gradient
Boosting regressor and Novel linear Regression; a total of 20 sets is selected for this work. The pre-test power
value is calculated using GPower 3.1 software (g power setting parameters: The difference of two independent
means is taken as the statistical mean, 0=0.05, power=0.80, Two algorithms (Gradient Boosting Regressor and
Novel linear Regression algorithm) are implemented using Technical Analysis software.

CLASSIFIERS

Gradient Boosting Regression

One of the ensemble classifiers is boosting, which is achieved by merging several weak learners (such as decision
trees). Boosting algorithms, on the other hand, are trained sequentially utilizing forward stagewise additive
modeling, as opposed to RFs(Wade 2020).

The decision trees that are learned during the early iterations are quite simple. Because it is built to focus on the
occasions where previous learners made mistakes, the classifier becomes more strong as training advances. The
final prediction is a weighted linear combination of the individual learners' output after training. Extreme Gradient
Boosting, or XGB, is a boosting implementation that allows the model to be trained quickly and in parallel.

Pseudocode
%%time
xgb_classifier = xgh.XGBClassifier(max_depth=5, learning_rate=0.1, objective="multi:softprob’,
n_estimators=500, sub_sample = 0.8, num_class = len(label_dict))
xgb_classifier.fit(x_train, y_train)
pred_probs = xgh_classifier.predict_proba(x_test)
display_results(y_test, pred_probs)
with open('pred_probas/xgb_classifier.pkl’, 'wb") as f:
pickle.dump(pred_probs, f)

Novel linear Regression

For binary classification tasks, this linear classifier is commonly employed. The LR is implemented as a
one-vs-rest approach for this multi-class classification assignment. That is, seven binary classifiers are trained
separately. During testing, the predicted class is picked from among the seven classifiers with the highest
probability(Montgomery, Peck, and Geoffrey Vining 2015; Ghildiyal, Singh, and Sharma 2020). The simplest
form of the regression is defined in Equation 1, with one dependent and one independent variable is defined by
the equation,

y=m*x+c —- (1)

y is the estimated dependent variable, m is the regression coefficient or slope, x is the independent variable, and
c is a constant. In other words, when m, x, and care are utilized as inputs, y is the output. The goal of novel linear
regression is to forecast trends and future values.

j®) =i2m "Zizy (Ne(XD)-yD)2 e )

This technique is also known and called the “Squared error function” or “Mean squared error”(Dua, Ghotra, and
Pentreath 2016). In Equation 2, Because the derivative term of the square function will cancel out the 1/2 term,
the mean is halved (1/2m) for the purpose of computing the gradient descent. The hardware configuration is an
INTEL 17 core 9th generation processor with RAM 16GB. The system type used 64-bit and 1TB HardDisk. The
operating system used was Windows 10 and the tool used for implementation was Jupyter Notebook with Python
programming language.
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Data was used from Kaggle, which is a freely available platform for data scientists and machine learning
enthusiasts.

Pseudocode

%%time

Ir_classifier = LogisticRegression(penalty="12")
Ir_classifier.fit(x_train, y_train)

pred_probs = Ir_classifier.predict_proba(x_test)
display_results(y_test, pred_probs)

with open(‘pred_probas/Ir_classifier.pkl', ‘wb") as f:
pickle.dump(pred_probs, f)

Statistical Analysis

SPSS Statistics is a statistical analysis software package that allows you to perform interactively or batch statistical
analysis. Novel Linear Regression (Wade 2020) and Gradient Boosting Regression-based Algorithms are now
statistically analyzed using the software. The independent variable is Gradient Boosting Regression Accuracy and
the Dependent variable is efficiency. The independent test analyses and calculates the accuracy of the Gradient
Boosting Regression for both Methods.

RESULTS

Table 1 shows the simulation result of the proposed algorithm Gradient Boosting Regressor algorithm and the
existing system Novel linear Regression were run at different times in the Jupyter notebook with a sample size of
500. From table 1, it was observed that the mean accuracy of the Gradient Boosting Regressor algorithm was
59.7% and the Novel linear Regression algorithm was 53.4%.

Using an independent variable T-test among the study groups, the Mean, Standard Deviation, and Standard Error
Mean were determined. The Gradient Boosting Regressor algorithm produces a significant difference from the
Novel linear Regression algorithm with a value of 0.826 and effect size=0.050.

Table 2 represents the Mean of Gradient Boosting Regressor algorithm which is better compared with the Novel
linear Regression algorithm with a standard deviation of 1.21607 and 1.32783 respectively. From the algorithm
and Novel linear Regression algorithm in terms of mean and accuracy. The mean results, the Gradient Boosting
Regressor algorithm (59.7%) gives better accuracy than the Novel linear Regression algorithm (53.4%). Figure 1
gives the comparison chart of the Gradient Boosting algorithm which is better than Novel Linear Regression.
Hence it is evident, that the conclusion of Gradient Boosting Regressor performs better than Novel Linear
Regression. The plots that resulted are depicted in the picture below. The figure has been placed at the end of the
paper. Table 3. Linear Regression and Extreme Gradient Boost findings with two-tailed significant values p=0.01.
Independent Sample T-test of the significance level Linear Regression and Extreme Gradient Boost results with
two-tailed significant values p= 0.01.

With a 95 % confidence interval, both the Linear Regression and the Extreme Gradient Boost have a significance
level of less than 0.05.

DISCUSSION

Novel Linear Regression and Gradient Boosting Regressor both were Implemented to classify music based on
genre and to Improve the Accuracy of the existing Model. But from the obtained results in our paper, it is
concluded that the Gradient Boosting Regressor is more efficient and accurate in classification compared with
Novel linear Regression for the larger datasets(Ajoodha 2014).

In the recent survey, the Proposed Gradient Boosting Regressor Algorithm is a Promising option for Music Genre
Classification. Gradient Boosting Regressor-based models have a lower error level than the Larger data. Proposed
Gradient Boosting Regressor Algorithm for classification of music of selected genres by comparing different
musical characteristics. Further, the Novel linear Regression algorithm is not suitable for Improving the Accuracy
of Music genre classification. (Silver, Lee, and Childress 2016)
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From the above discussion, only a few articles ensure that they provide better performance than the proposed
Gradient Boosting Regressor and Novel linear Regression algorithm for improving the accuracy of Music genre
classification. So that the proposed Gradient Boosting Regressor algorithm and Novel linear Regression
Algorithm can be used to improve the Music genre classification accuracy. (Davis 2018).

CONCLUSION

The primary goal of the study is to observe the values and calculate the accuracy of Music Genre Classification.
In this research paper, a GradientBoosting Regression model with Novel Linear Regression. The results obtained
show that the GradientBoosting Regression has found 59.7% of accuracy in the Music Genre Classification than
the 53.4% of the Novel Linear Regression.
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TABLES AND FIGURES

Table 1. Comparison between Linear Regression and Gradient Boosting Regression with N=10 samples of the
dataset with highest accuracy of respectively 53.4% and 59.7% in sample 1 (when N=1) using the dataset size=

9650 and the 70% of training and 30% of testing data

Sample Dataset Size Gradient Boosting Regressor Novel linear Rggression
(N) Accuracy in % Accuracy in %
1 9650 59.72 53.41
2 8500 59.24 53.12
3 7900 58.93 52.89
4 7000 58.65 52.05
5 6500 58.21 51.85
6 5500 57.87 51.68
7 4000 57.59 51.25
8 3500 57.15 48.96
9 1500 56.86 47.02
10 1000 56.53 46.85

Table 2. Statistical analysis of GBR and Novel linear Regression Algorithm. Mean accuracy, Std. deviation, and

std. error values are obtained for 20 sample data sets.

Sample Group N Value of Mean | Stnd. Deviation Stnd. Error
Mean
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Measure of
Accuracy

GBR

LR

10

10

57.2270

49.4000

1.16276

1.79352

.36770

.56716

Table 3. For the two groups, An unbiased sample T-test is used to determine significance and standard error..

P<0.05 for wet basis.
Levene's T-test of Equality of Means 95% of the
Test for confidence
Equality of interval of the
Variances Difference
Sig (2- | Means Std. Error
t df tailed) | Difference | Difference
F Sig. Lower | Upper
Accuracy
Equal 2.237 | .152|11.580 | 18 .001 7.82700 .67592 6.40694 | 9.2470
Variance
Assumed
11.580 | 15.430 | .001 7.82700 .67592 6.3897 | 9.2642
Equal
Variance
Not
Assumed
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Fig. 1. Comparison of Gradient Boosting Regressor and Novel linear Regression algorithm in terms of mean
and accuracy. The Gradient Boosting Regressor gave a better mean accuracy value than the Novel Linear
Regression. X-axis: Gradient Boosting Regression vs Novel linear Regression, Y-axis: Mean accuracy of

detection £2 SD.
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