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1.  INTRODUCTION

E-commerce is a container in the process of buying and selling goods and services online or the
ability to transact online, including retail, online banking and shopping which involves transactions
where buyers actually buy and shop[i]. Based on the results of the analysis that has been carried out,
most of the consumers who have shopped at E-Commerce will provide a review of the products that
have been purchased. Reviews and ratings are also very important to increase the frequency of
customers, because reviews and ratings from customers can provide a more accurate and emotional
assessment because they are given by fellow customers so that they have a higher trust value.
Therefore, the rating of an online store requires special attention from the online store manager to
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increase its customers[2]. However, customer confidence in the rating can be hampered due to
inconsistency of answers such as reviews that have negative texts with positive rating values. The
existence of different answers such as good ratings but bad reviews and vice versa can make other
people confused[3].

Several previous studies, in conducting sentiment analysis, a method that supports
classification is needed. It is stated that with Text Mining technology, it can solve complex
problems[4]. States that for data mining techniques, appropriate methods and algorithms are needed
to obtain appropriate results, so that at this time there are very many types of algorithms used in
data mining techniques[s]. In conducted research on the application of the SVM Algorithm in
analyzing sentiment on twitter data against the Corruption Eradication Commission of the Republic
of Indonesia. The classification method used in this research is Support Vector Machine (SVM) and
feature extraction using TF-IDF. Each occurrence of the word is labeled Positive, Negative, Neutral.
Based on the test results, the application of the SVM method produces an accuracy value of 82% and
produces a sentiment with a larger negative label with a total of 77%, a positive label of 8% and a
neutral label of 25%[6]. The topic of this research is the analysis and classification of the existing
comment data on Lazada. The process of classifying and identifying data is called Text Mining. The
purpose of text mining (which is also referred to as data mining and text analysis) is to analyze
textual documents from an unstructured form to a structured one so that it can be continued in the
next stage of analysis both qualitatively and quantitatively[7]. The algorithm used in this research is
SVM can be applied in a labeled data set, which will produce a series of input-output mappings
labeled functions and feature details, SVM can also be used as a classification method[8]. Before
processing the data, it must first go through the preprocessing stage to get better data and reduce
noise. The data is taken from the Kaggle website in the form of Excel and then converted to a CSV
file. For accuracy measurement, use confusion matrix for Precision, Recall, and F-measure
assessment.

2. RESEARCH METHOD

2.1 Preprocessing Data

The dataset taken from the Kaggle site is still in the form of raw data so that the preprocessing stage
is carried out to obtain clean data to facilitate the next stage and produce more accurate analysis
results. The stages in Preprocessing are as follows:

1. Case folding is the process of converting all letters in the document into lowercase letters and
removing all letters that are not alphabetical (az)[9]. Example: The item is good @ the item is
good.

2. Cleaning is the process of cleaning documents from words that are less important in order to
reduce noise in order to increase the accuracy of the classification process[10]. The words that will
be removed from the comments are numbers, symbol characters, hashtags (#), changing the word
alay to standard words and mentions (@username). Example: i love the same goooddddd® I love
the same good.

3. Stemming is looking for the basic word from the sentence and reducing it because it is a type of
word that has the same meaning[10]. In this study using the library provided by Sastrawi.

4. Filtering is the process of saving word choices or deleting words[11]. The deleted words are words

that have been categorized into Stopwords or general words that often appear in large numbers

but have no meaning, including “and”, “or”, “to”, “di”, punctuation.

Tokenizing is the process of separating a full text string into a separate list of words[11]

V1

6. Normalization is the weighting of sentences.
7. Term Frequency or TF is a word weighting process by adding up the words that appear in a
document. While Inverse Document Frequency or IDF is the number of occurrences of a word in
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all existing documents, and DF is obtained from the results of TF[12].
The TF formula can be seen in the following equation:

Tfra= 1ftf,,>0 (1)

Otherwise
As for the IDF formula, it can be seen in the following equation:
IDF, = log(dift) (2)

Where N is the number of all documents in the dataset and df t is the number of documents
ontaining term t in it.

2.2 Analysis with Support Vector Machine

At this stage, an analysis of the classification method is carried out based on the data that has been
processed using training data and the results of the analysis of the training data will be tested using
test data. The flowchart of the SVM classification process is shown in Figure 2. The method used in
SVM is a sequential method, which is a method that is useful for getting a hyperline, while the
function of a hyperline is as a separator of two classes in the input space. The function of the
sequential method is to speed up the iteration process. The following are the steps of the sequential
method[13]:

1. Initialization is carried out on the parameters to be used, namely (lambda), (learning rate), C

(complexity), (epsilon), and maximum iterations.

2. Initialize the value then calculate the matrix with equation 3.

D;j = y;y;(K(x1y;) + 2%) ()
3. Calculates equations (4), (5), and (6) to update the values of E and a.

a. E;=X"a;ij (4)
b. 84 = min{max[y(1 — E;),—«a;],C-a;} (5)
C. aq;=aqa; + Sai (6)

4. Perform step 3 until maximum iteration or Max(/8a/)<e.

After the above process is complete, it will be obtained and support vector. The next step is to
calculate the value of b bias with equation 7.

1 _
b:'; (Z?:o a; yiK(xi,x ) + 2o yiK(xi' x+)) (7)
Sentiment analysis can be calculated using equation 8.
=2 y K@, x)+Db 4

2.3 Testing the classification results using the Confusion Matrix

Confusion Matrix is an important measure to evaluate the accuracy of the classification model. In the
Confusion Matrix there is a binary classification type which only has 2 output classes which are
shown in the following table:

Table 1. Binary Classification

Class Classified Positive Classified Negative
Positive TP (True Positive) TN ( True Negative)
Negative FP (False Negative) FN (False Negative)
Confusion Matrix produces 3 outputs, namely:
TP
- 0, 1 \
Recall = —— )1100 % (9)
Precission = X100% (10)
FP+TP
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(TP+TN) X100%

Accuracy=——"—"-—"— 1
Y (TP+TN+FP+FN) (1)

3. RESULT AND DISCUSSION

3.1 Research Dataset Analysis

To continue the analysis process, the dataset in the form of CSV is uploaded to Google Colab. The
research dataset is called "datasetpenelitian.csv”, then the data is imported and displayed on the
system.

° cataf{ Rating’, ‘Data Kementar']]
() Rating Data Komentar

0 1ap ¢

1 Bag

2 1 PP - Q

3

4 baru 10 bulan layarnya dah bergaris

1040

104 S borang scsusi gambar dan berfungsi den

1042 S barang sudah

1043 5 pengeman ok banget, copat

1044 5 mut, bim sempat dicobs

10457

Figure 1. Results of Research Data Display on the System

The labeling in this study was made into 3 categories, the Good category was given a label 1, the
Neutral category was given a label o, the Less good category was given a label -1. So the results of the
system test based on the label given show that there are 696 comment data that are in the good
category, 220 are in the neutral category, and 129 are in the less good category. After that, the system
proceeds to the preprocessing stage and the classification process using SVM. See Figure 4.

Figure 2. Data Display Results That Have Gone Through The Labeling Stage

To support the preprocessing process , there are two CSV files that are imported to the system,
namely files to remove words/term stopwords and change words that are included in the "alay”
dictionary, while the purpose of these two supporting files is to assist the data cleaning process.
which is more accurate. See Figure 5.
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=1

10_stopword_oict « po. CoDAnASA.CSV')
10_stopword_dict = 1C_stopword_dict.rename(columns={d: “stopwcra”})

=, 10_stopword_dict.shape)
_gict.head()

[:. shape 758, 1)
stopword
o ot
L) acalah
2 acanya
3 adapun
a agok
Figure 3. Display Stopword
° w2.2. fle €SV kumpulan kamus alay

8lay_dict = pd.redd_csv( ' new_kamusalay
alay_dict = alay_gdict.rename(columans={e: *

{73] print(“shepe: *, dlay_dict.shope)
elay_dict.hedc(1s)

shape: (315163, 2

original replacesent

0 anakjekornpasikosik anak jakarta ssyk asyik

1 pakcikdahtua pok cik sudah tua
2 pakcikmudalagl pak cik muda lagi
3 131apokowi 1etop jokow
1 3x Tiga kall
S samiin amin
6 aamiinn ammn
7 aamin amin

Figure 4. Display of Alay Dictionary
3.2 Preprocessing Results
3.2.1  Text Preprocessing

The results of the text Preprocessing data process :
a. Case Folding

81°, 1: ‘replacement’))

Based on the preprocessing method , the words of each comment will be changed to lowercase as

shown in the following figure:

B Data Komentar
0 bagus mantap dah sesui pesanan

1 baqus, sesuai foto

2 okkkkk mantaaaaaaapppp ... goood

3 bagus sesuai

4 baru 10 bulan layarnya dah bergaris

1040 semoga awet

1041 barang sesuai gambar dan berfungsi dengan baik.

1042 barang sudah diterima dan sesuai pesanan
1043 pengirman ok banget, cepat
1044 imut, bim sempat dicoba

1045 rows x 1 columns

Figure 5. Results of Preprocessing with Casefolding
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b. Cleaning
Based on the Preprocessing method , the results of the Cleaning process show that words that are
considered less important have been removed automatically at this stage, as shown in the following

figure:

Figure 6. Results of Preprocessing with Cleaning

c. Stemming
Based on the Preprocessing method , the results of the Stemming process are obtained, namely

removing affixes and retaining basic words as shown in the following figure:

Figure 7. Preprocessing Results with Stemming

d. Filtering
Based on the Preprocessing method , the results of the Filtering process are obtained, namely
common words have been removed to reduce noise as shown in the following figure:

Figure 8. Results of Preprocessing with Filtering
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3.3 Normalization of TF-IDF
Based on equations (1) and (2) with the weighting stage for each word (term), the results of the TF-
IDF normalization are as follows:

, array([[e, &, &, ..., &, &, 8],
[E.l E'.'l B.l L | E.'l E'.l E:l.'l
[B.l E'.1 B.l L | E.! E'.l E].1
rewa
[E.l E'.1 E.l D | EJ E'.l E].‘I
[B.l E'.1 B.l mmwy IEJ E'.l B].‘I
[@, &, @, ..., & @&, &]]}

Figure 9. Results of Preprocessing with TF-IDF

3.4 Data Visualization

In this study, there are two data visualization techniques used, namely as follows:

a. Histogram.

Histogram serves to display the relationship between the length of the character and the frequency
of data in a document [18]. Below shows the histogram of the comment data visualization results.

5
i

Frequency
=
-
[~

L e — ]
0 200 00 600 800

Figure 10. Histogram of Research Dataset
b. Word cloud. Wordcloud serves to visualize documents in the form of text so that they have an

attractive appearance. Below are the results of visualization of comment documents from consumers
who shop at Lazada, the words that are large are the words that appear most often [19].

banget

nya

Figure 11. Wordcloud Research Dataset
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3.5. Sharing training data and test data (split data)

X_traln, X_test, ¥ train, Y_test » traln_tast_split(X,v,test_sizesd 1, randos_states
Figure 12. Split test data and training data

3.6 Classification with SVM Algorithm

As for the prediction results of the SVM classification from the data that has been divided into
training data and test data. The percentage value of the accuracy level is generated from the
comment data that has been labeled with the weighted value of each calculated document. The time
in the process of completing the SVM Analysis program is 11.575 seconds. The following is a picture of
the results of the SVM classification :

Figure 13. SVM Klasifikasi Classification Results

The next step is to calculate the level of accuracy of the SVM algorithm on research training data.
The level of accuracy of the classification of the SVM algorithm on the training data is 91.38%.

r Ve 0.87 0.8 0.47 10
elghtad

Figure 14. SVM Classification Results Report based on training data

Next, calculate the level of accuracy of the SVM algorithm on the research test data. The value of the
classification accuracy of the SVM algorithm from the test data is 71.42%.
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report « classification report(V test, predicted, target nanes-target names

185

Figure 15. SVM Classification Result Report based on test data

3.7 Analysis of Classification Results with Confusion Matrix

From the application of equation (9), the Confusion Matrix results from the SVM analysis for the
Good category have a recall value of 79%. With equation (10), SVM analysis has a precision level of
88%, and in equation (11), SVM analysis has an accuracy rate of 71%. After testing the classification
based on commentary and rating data simultaneously using SVM for the less good and neutral
categories, the results are lower than the good categories.

Following are the results of the Confusion Matrix SVM analysis:

Confusion Matrix

B0
1 5 2 5
50
— 40
=
= g 2 T 1z
E 30
20
2 T
1 10
T = T

Predicted label

Figure 16. Confusion Matrix Diagram
3. CONCLUSION

The dataset used in this study is 1044 comment data along with ratings from the Lazada platform.
Then the comment data along with the rating are labeled with good, neutral, and bad categories, and
classified using the SVM algorithm and the level of accuracy using the Conffusion Matrix. However,
in this study only the classification process for datasets that have been inputted previously, not for
datasets that have just been inputted. SVM classification resulted in training data classification
accuracy of 91.3% and test data classification accuracy of 71.4% with a compiler time of 11,575 seconds.
For further research, do a classification using more data and higher preprocessing techniques so as to
get clean data and more accurate classification results.
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