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Abstract

Feature data in a dataset can affect the data processing, either for the better
or for the worse. In addition, feature data can also affect the time of data
processing. Selection of the right feature data is necessary so that the feature
data can represent the entire dataset. In this study, a search for feature data
will be carried out that can result in better data processing. The classification
process will be carried out on an Iris dataset with the KNN algorithm. The
iris dataset has 4 features data (Sepal Length, Sepal Width, Petal Length,
Petal Width) and the exact feature data variation will be determined in this
classification. The dataset will be broken down into 7 variations of data and
tested with a comparison of the training data and test data, namely 90:10,
80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80 and 10:90. The KNN algorithm
used has parameters with the number of n neighbors 5 and the Minkowski
metric. In this study, the highest accuracy value was 96% and the lowest
accuracy value was 71%. The highest accuracy value is obtained from the
variation of the Petal Length and Petal Width data features while the lowest
accuracy value is obtained from the variation of the Sepal Length and Sepal
Width data features.

KEYWORDS:

Accuracy; Feature data; KNN.

1 INTRODUCTION

The feature data contained in the dataset is a part of processing the data. However, a large amount of feature data
in a dataset will overload data processing. Selection of feature data from a dataset can be done, where only feature
data will be used that can describe the entire dataset [1]. Performing feature selection can improve performance and
simplify the dataset [2]. Most of the attributes (or features) may be insignificant or may even burden the classification
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process and result in poor classification accuracy [3]. Therefore, it is necessary to select important features in the
dataset.

Feature selection is a process applied to a dataset to reduce the number of attributes [4]. Feature selection is an
important stage in the classification process, because the selected features greatly affect the accuracy of the classifi-
cation [5] which in turn can shorten data processing time [6]. Classification data processing can be easily done through
machine learning [7].

Machine Learning is generally divided into three approaches, namely supervised, unsupervised and semi- supervised
learning. Classification, also known as supervised or inductive learning, has been widely used and yields good results
in its application [8, 9]. K-Nearest Neighbor (KNN) is the most widely used algorithm among the ten other algorithms
for data mining research [10]. In the KNN algorithm, the distance between data points and the majority class among
its neighbors is the basis for making classification decisions [11]. The results of the classification using the KNN
algorithm are quite good and accurate in solving classification problems [12].

2 PREVIOUS RESEARCHES

The research titled ’Feature Data Selection for Improving the Performance of Entity Similarity Searches in the
Internet of Things’ [1] proposes a selection mechanism for the entity main features (SMEF). The SMEF is a feature
data selection method based on the quantitative dynamic sensor data. It uses the feature matrix to remove the
irrelevant entity features. it was found that the similarity search algorithm based on feature data selection can
improve the average search accuracy by more than 10%, as well as increase the search speed and reduce the data
transmission and storage costs. Meanwhile, in Feature Selection: A Data Perspective research [2], In this study, the
data was grouped into 4 groups: similarity based, information theoretical based, sparse learning based and statistical
based methods. it was found that Feature selection is effective in preprocessing data and reducing data dimensionality.
Furthermore, it is essential for successful data mining and machine learning applications. It has been a challenging
research topic with practical significance inmany areas such as statistics, pattern recognition, machine learning, and
data mining. In this research, we will determine the exact data features that can be used to process a dataset without
reducing the accuracy results obtained through the KNN algorithm. The dataset will be broken down into 7 different
datasets and tested with various comparisons of training data and test data.

3 METHOD

The research begins by breaking down the datasets used, then testing the classification accuracy of each dataset.
Accuracy testing is done by comparing different ratios of training data and test data.

The dataset used in this study is the Iris dataset which contains 4 feature data and 1 data label. In this study, we will
look for which feature data can provide a fairly good accuracy value in KNN classification. Testing will be carried
out on the original dataset (dataset 0) and on the new dataset (dataset 1 – 6) which contains 2 feature data each
(Table 1 ). The following dataset will be used in testing.

Classification accuracy testing uses the KNN algorithm with the number of n neighbors 5 and the Minkowski metric.
Each dataset will be tested based on a comparison of different training data and test data. The comparison of training
data and test data is 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90. The tools used in this research are
jupyter lab with the python programming language.

4 RESULT AND DISCUSSION

Testing the classification accuracy with the KNN algorithm from seven datasets was carried out with several
comparisons of training data and test data. The accuracy of each data set shows various values.
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TABLE 1 The breakdown of the dataset used in the research

Dataset Feature Data

Sepal Length Sepal Width Petal Length Petal Width

Dataset 0 ✓ ✓ ✓ ✓

Dataset 1 ✓ ✓

Dataset 2 ✓ ✓

Dataset 3 ✓ ✓

Dataset 4 ✓ ✓

Dataset 5 ✓ ✓

Dataset 6 ✓ ✓

FIGURE 1 Distribution of feature data in dataset 0

TABLE 2 Accuracy results of dataset 0

Training : Testing Accuracy of
Data (%) Dataset 0 (%)

90 : 10 100
80 : 20 96.67
70 : 30 97.78
60 : 40 95.00
50 : 50 96.00
40 : 60 92.22
30 : 70 91.43
20 : 80 93.33
10 : 90 90.37

4.1 Data Distribution and Accuracy Value
Dataset 0 is the original dataset from Iris which contains 4 feature data (Sepal Length, Sepal Width, Petal Length,
Petal Width). The distribution of the dataset is depicted in Figure 1 . The results of the classification accuracy test
on dataset 0 are shown in Table 2 .

Dataset 1 is a dataset that has Sepal Length and Sepal Width data features with the data distribution in Figure
2 and the results of testing the classification accuracy in dataset 1 are shown in Table 3 . Dataset 2 is a dataset
that has Sepal Length and Petal Length data features with the data distribution in Figure 3 The results of the
classification accuracy test on dataset 2 are shown in Table 4 .
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FIGURE 2 Distribution of feature data in dataset 1

TABLE 3 Accuracy results of dataset 1

Training Data : Accuracy of
Testing Data (%) Dataset 1 (%)

90 : 10 100
80 : 20 96.67
70 : 30 97.78
60 : 40 95.00
50 : 50 96.00
40 : 60 92.22
30 : 70 91.43
20 : 80 93.33
10 : 90 90.37

[t!]

FIGURE 3 Distribution of feature data in dataset 2

TABLE 4 Accuracy results of dataset 2

Training Data : Accuracy of
Testing Data (%) dataset 2 (%)

90 : 10 86.67
80 : 20 100
70 : 30 97.78
60 : 40 93.33
50 : 50 94.67
40 : 60 95.56
30 : 70 90.48
20 : 80 91.67
10 : 90 89.63

Dataset 3 is a dataset that has Sepal Length and Petal Width data features with the data distribution in Figure 4 .
The results of testing the classification accuracy in dataset 3 are shown in Table 5 . Dataset 4 is a dataset that has
Sepal Width and Petal Length data features with the data distribution in Figure 5 . The results of the classification
accuracy test on dataset 4 are shown in Table 6 .
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FIGURE 4 Distribution of feature data in dataset 3

TABLE 5 Accuracy results of dataset 3

Training Data : Accuracy of
Testing Data (%) dataset 3 (%)

90 : 10 93.33
80 : 20 96.67
70 : 30 95.56
60 : 40 93.33
50 : 50 94.67
40 : 60 91.11
30 : 70 88.57
20 : 80 86.67
10 : 90 86.67

FIGURE 5 Distribution of feature data in dataset 4

TABLE 6 Accuracy results of dataset 4

Training Data : Accuracy of
Testing Data (%) dataset 4 (%)

90 : 10 86.67
80 : 20 96.67
70 : 30 93.33
60 : 40 93.33
50 : 50 93.33
40 : 60 94.44
30 : 70 93.33
20 : 80 91.67
10 : 90 91.85

Dataset 5 is a dataset that has feature data Sepal Width and Petal Width with the data distribution in Figure 6 .
The results of the classification accuracy test on dataset 5 are shown in Table 7 . Dataset 6 is a dataset that has
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FIGURE 6 Distribution of feature data in dataset 5

TABLE 7 Accuracy results of dataset 5

Training Data : Accuracy of
Testing Data (%) dataset 5 (%)

90 : 10 93.33
80 : 20 96.67
70 : 30 95.56
60 : 40 93.33
50 : 50 94.67
40 : 60 95.56
30 : 70 93.33
20 : 80 95.00
10 : 90 87.41

FIGURE 7 Distribution of feature data in dataset 6

TABLE 8 Accuracy results of dataset 6

Training Data : Accuracy of
Testing Data (%) dataset 6 (%)

90 : 10 100.00
80 : 20 100.00
70 : 30 97.78
60 : 40 95.00
50 : 50 96.00
40 : 60 96.67
30 : 70 92.38
20 : 80 91.67
10 : 90 94.81

Petal Length and Petal Width data features with the data distribution in Figure 7 . The results of the classification
accuracy test on dataset 6 are shown in Table 8 .
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TABLE 9 Accuracy of each dataset

Training Data : Accuracy (%)

Testing Data Ratio(%) Dataset 0 Dataset 1 Dataset 2 Dataset 3 Dataset 4 Dataset 5 Dataset 6

90 : 10 100 73.33 86.67 93.33 86.67 93.33 100.00
80 : 20 96.67 66.67 100 96.67 96.67 96.67 100.00
70 : 30 97.78 75.56 97.78 95.56 93.33 95.56 97.78
60 : 40 95.00 66.67 93.33 93.33 93.33 93.33 95.00
50 : 50 96.00 66.67 94.67 94.67 93.33 94.67 96.00
40 : 60 92.22 65.56 95.56 91.11 94.44 95.56 96.67
30 : 70 91.43 68.57 90.48 88.57 93.33 93.33 92.38
20 : 80 93.33 77.50 91.67 86.67 91.67 95.00 91.67
10 : 90 90.37 77.04 89.63 86.67 91.85 87.41 94.81

Average 95 71 93 92 93 94 96

TABLE 10 Descriptive Statistics

Dataset n Mean (%) Std Dev Min Max Median

Dataset 0 9 94.76 3.18 90.37 100 95
Dataset 1 9 70.84 4.96 65.56 77.5 68.57
Dataset 2 9 93.31 4.18 86.67 100 93.33
Dataset 3 9 91.84 3.78 86.67 96.67 93.33
Dataset 4 9 92.74 2.7 86.67 96.67 93.33
Dataset 5 9 93.87 2.69 87.41 96.67 94.67
Dataset 6 9 96.03 2.96 91.67 100 96

4.2 Comparison of Accuracy Results
After the entire dataset has been tested, the accuracy results for each dataset are obtained, the accuracy values are
compared and the average value is determined (Table 9 ). Looking at the results of the comparison of the accuracy
values of each dataset, the highest average accuracy value is obtained in dataset 6 while the lowest accuracy value is
obtained in dataset 1.

Looking at the distribution of data in dataset 1 and dataset 6 (Figure 8 ), the distribution of data in dataset 1 is
very intersecting for each data target/label. In contrast to dataset 6 which has smaller data distribution slices. This
greatly affects the performance of the KNN algorithm which is a distance-based algorithm and KNN will determine
the data label based on the majority class of the nearest neighbors. Thus, if there are intersections between data
that have different data labels, it can cause errors in determining data labels/classifications. High errors result in low
accuracy values obtained. In contrast to dataset 6 which has smaller slices, the labeling for new data will be more
accurate because the neighbors of the data will show more uniform data.

We validate that the accuracy improvement is indeed happening using statistical tests (t-test and ANOVA) to
validate the significance of the accuracy difference. Table 10 shows the descriptive statistics, and Figure 9 shows
the accuracy graphs for each dataset.

In the Independent Samples T-test, 3 comparison tests were carried out between datasets 0 and 6, datasets 1 and
0, and datasets 1 and 6. Figure 10 shows a comparison of the results of the three tests carried out, there was a
significant difference between datasets 1 and 0, and datasets 1 and 6, while in datasets 0 and 6 the difference was
not significant.
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FIGURE 8 Distribution of feature data between dataset 1 and dataset 6.

FIGURE 9 Accuracy of Each Dataset.

TABLE 11 ANOVA Table

Source SS df MS F p-value

Between Groups 4151.56 6 691.93 53.9747 < 0.05
Within Groups 717.89 56 12.82 - -

In the one-way ANOVA test, the results were obtained as in table 11 . The results of the ANOVA test obtained an
F Statistic value of 53.9747, Critical F of 2.25 and p-value <0.05 and it can be concluded that there are significant
differences between the datasets.
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FIGURE 10 Independent Samples T-test Result.

TABLE 12 Comparison Result

Parameter Result

Dataset A Dataset B Dataset C

Number of data features 4 5 4
Accuracy 83,5 % 88,2 % 92,3 %
Selected data features rfc, loc, amc, cam wmc, rfc, lcom 3, cam,

max_cc
wmc, rfc, lcom3, cam

The results of the two statistical tests showed that the ANOVA F value = 53.9747, indicating a significant difference
between datasets (p < 0.05) and the best dataset was Dataset 6 (Petal Length + Petal Width) with a mean accuracy
of 96.03%. The worst dataset was Dataset 1 (Sepal Length + Sepal Width) with a mean accuracy of 70.84%. The
difference between Dataset 1 and 6 was 25.19% (Cohen’s d = 6.174, Large effect). The ANOVA test confirmed that
feature selection significantly affected classification accuracy. The petal features (petal length and width) provided
superior classification performance. The sepal features (sepal length and width) showed consistently low performance.
A large effect size (d > 0.8) indicated a practically meaningful difference, not just a statistical one. Analysis of the
statistical test results provided strong statistical validation that the right feature selection significantly affected the
accuracy of KNN classification on the Iris dataset. To reinforce the fact that selecting the right data features can
have a positive effect on accuracy results, feature selection was repeated on another dataset. The dataset used was a
software defect prediction dataset containing 20 data features and 1 data label. A search was conducted for the best
data feature composition that could be used and provide good accuracy values in KNN classification. Testing was
carried out on 3 datasets (dataset A, B, C) with dataset A containing 339 data, dataset B containing 339 data, and
C containing 567 data. Table 12 shows the results of feature selection and the accuracy obtained. From the overall
test, dataset C obtained the best accuracy of 92.3% with 4 data features (out of 20 data features) this indicates that
data feature selection affects the accuracy results.
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5 CONCLUSION

Feature data from a dataset can affect the performance of the KNN classification. Selection of the right feature data
in a dataset can represent the entire dataset and can be used to classify without reducing accuracy. Proper feature
selection can increase accuracy by up to 25%. Furthermore, dimension reduction from 4 features to 2 optimal features
does not reduce performance. Determining which dataset to use can be seen from the distribution of the dataset by
selecting the distribution of data that has the smallest / fewest slices. It can be seen from the seven datasets tested
that dataset 6 has a higher accuracy value than the other datasets, even compared to the original dataset.

Accuracy can be increased by finding the value of n neighbors and using the right distance metric so that the labeling
of the majority of neighboring data can be more accurate.
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