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Abstract. Society as customers often gives an opinion about the company's product and
service. Opinion delivered by customers can be both in positive and negative judgments.
It is in the form of opinions that describe a customer's emotional expression. Therefore, it
is important for companies to be able to understand customers' emotional tendencies
from the opinions of texts submitted online. In this study, data text is used in the form of
opinions of users of JINE Semarang courier services to conduct sentiment analysis by
mining opinions from customer reviews. This research generally proposes the
implementation of sentiment analysis of JNE customer's opinion by using K-nearest
Neighbor algorithm to classify customer's opinion regarding JNE services. The
Confusion Matrix model is adapted to measure the accuracy of the classification results.
And the results show that majority opinions classify into negative sentiment with the
highest accuracy on value k=7.
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1 Introduction

Courier service business is recently having a very good progress. This kind of business
has profitable opportunity since the demand from society is also increasing in delivery service.
The growth of e-commerce in delivering goods from online business also becomes the trigger
in the increasing of courier service. However, society needs to be selective in choosing
services offered by such companies on which service is better and more suitable to fulfil the
need of expedition. Society as the customers often gives an opinion about the company's
product and service. Opinion delivered by customers can be both in positive and negative
judgments. It is in the form of opinions that describe a customer's emotional expression. The
development of the internet has brought social change to society in many ways, one of which
is in expressing opinions. Social media is chosen by many people to convey their perceptions
or opinions. One of the popular social media is Twitter which is a microblogging service
where users can post "tweets" of 140 characters [1]. Indonesia is the 5th country with the most
twitter accounts in the world where twitter users in Indonesia reach 77% who are active every
day. There are at least 4.1 million tweets originating from Indonesia. There are 77% of twitter
users in Indonesia active every day and 54% of them make 2 tweets a day. From these
enormous number of data contains potential information which is useful for an organization or
a company if the company explore the information deeper. Therefore, it is important for
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companies to be able to understand customers' emotional tendencies from the opinions of texts
submitted online. Companies can explore this knowledge through sentiment analysis or often
called opinion mining [2].

In this study, twitter data is used in the form of users opinions of JNE Semarang courier
services to conduct sentiment analysis by mining opinions from customer reviews. This study
generally proposes the implementation of sentiment analysis of JNE customer's opinion by
using K-nearest Neighbor algorithm to classify customer's opinion regarding JNE services.
The result of this research is expected to reveal customer's opinion or problem towards JNE's
services. The knowledge gained can then be used by the company in an effort to develop
customer relationship management to be able to better control the market and provide services
according to market demand (customers).

2 Related Work

The activity of opinion mining is computation study to detect and express opinion,
sentiment, evaluation, behaviour, emotion, subjectivity, assessment, or view in a current text
[3]. Sentiment analysis is the process of exploring the opinions of a text on a particular object
[4] [5]. This exploration is carried out to see a person's opinion tendency will have a positive
or negative opinion tendency. A number of studies have been conducted related to sentiment
analysis. Some algorithms that are often used include Naive Bayes, K-Nearest Neighborhood,
and SVM [6],[7].[81.[9] -

Sentiment analysis regarding services on online motorcycle taxi services is done to
classify public opinion that is positive, negative or neutral [6]. Naive Bayes algorithm is
adapted to classify the negative or positive opinion of the community with an accuracy rate of
80%. The study related to the recommendation of the final lecturer was carried out in research
[7]. The final project proposal data becomes a data source in the text mining process that
utilizes the KNN algorithm as a classification algorithm. Classification results obtained with
an accuracy value of 60%.

In a study related to android game user sentiment analysis [8], the KNN algorithm was
applied to classify user reviews into two forms namely positive and negative. Data is taken
from product reviews on various e-commerce sites. From the evaluation results, the accuracy
of the algorithm reached 74.5%. Another study is sentiment analysis regarding public
transportation services in the city. This research is to classify positive or negative opinions
from the community through twitter to find out the assessment of public transportation
services that are in the city. The dataset uses Indonesian-language opinions, choosing as a
sample of public transportation such as angkot, kopaja, metromini and transjakarta [9].

3 Methodology

The process of sentiment analysis in this study refers to [5]. Figure 1 as a research
methodology framework, where this study begins with data collecting through the tweet data
crawling process to obtain document data. It is followed by preprocessing text to prepare the
data set to be processed. Next is a feature analysis by weighting each term followed by
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classification using the KNN algorithm. And at the last step is to do an evaluation using the
confusion matrix model.

Data Preparation . Text Preprocesisng ‘ Cls;;n;%rg:; ;n

Case TF IDF
Folding

. KNN Algorithm
Cleansing

Confusion
Matrix

Tokenizing

Stopword
Removing

Stemming

Fig. 1. Research Methodology.

3.1 Data Collecting

The dataset domain that will be used in this research is the service review of jne Semarang.
The data domain that will be used in this research is the jne service review dataset. Data
collecting done in this research is taken from Twitter by accessing Twitter Library or Twitter
API to do raw crawling data. This method of data collecting uses programing language R
supported by Rstudio. From the data crawling results, 1000 random tweets were obtained from
twitter that containing "@jne" or "#jne" and using Indonesian language. The data divided into
training data and testing data.

3.2 Text Preprocessing

The initial step in text mining is text preprocessing. This process aims to obtain the data set
that will be used in the classification process later. Activities that need to be done in text
preprocessing are include case folding, cleansing, tokenizing, stopwords removing, and
stemming.
a. Case folding, this step aims to alter all letters into lowercase form in the current
document. And also non-letter characters such as emoticons.
b. Cleansing, it is the process of omitting characters such as HTML, keyword, emoticon,
hashtag, username, url, and email.
c. Tokenizing, this stage is carried out to separate or break a sentence into separate
words.
d. Stopwords removing is conducted to omit words that do not contain meaning or do
not describe something in Indonesian like preposition such as “dan” (and), “ke” (to),
“ini” (here/this), “yang” (which), etc.
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e. Stemming is done to eliminate words that still contain an affix so that they become
the basic words. For example, the word “menulis”, “ditulis”, “menuliskan”, and
“dituliskan” are altered into their root “tulis” (write). This research adopts sastr awi
library in the process of stemming.

After conducting the processes above, it can be compared between raw data and clean
data after text preprocessing. In the figure 2 below shows the comparison between raw data
(tweet awal) and data set (tweet hasil).

| no Tweet Awal Tweet Hasil Preprocessing

Sangat mengecewakan pelayanan JNE, pake YES |sangat kecewa layan jne pakai yes sudah barang
sudah 2 hari ini barang belum sampe. No resiku :  |belum sampai nomor resi

022050222603217 @JNECare |
JUNE_ID 070170012422017 cuma dari bekasi ke  |bekas tanggerang butuh hari paket sampai gila jne

2 |tanggerang membutuhkan berhari hari bru paket kali kirim

nyampe?gila ni jne gk dua kali saya kirim jne

Mondar mandir di jl sehahian. Ehh gk di sangka dpt /mondar mandir jalan sehahian sangka takjil jne

takjil dr JNE. Makasih JNE Smg berkah #takjijne  |terima kasih semoga berkah

#ne #INE https://t.co/YopQysZTZ7

kacau hari barang belum sampai juga kecewa
4 |Kacau lah anda @JNE_ID udah 5 hari barang
belum nyampe juga. Kecewa!
[JNECare: TMutofik Baik Kak, admin mhn maaf jinecare tmutofik baik admin mohon maaf kendala
sekali utk kendalanya dan terima kasih sdh terima kasih guna jasa jne terima kasih nevala
|menggunakan jasa JNE ya, Trims *Nevala

w

Fig. 2. Text Preprocessing Result.
3.3 Feature Analysis
Before the classification is carried out, the weighting term must be done first, by calculating
the frequency for all the words (terms) contained in each document [10]. Terms are counted
using Term Frequency — Inverse Document Frequency (TF-IDF) method [7] [10][11]. This

methode is often used in text mining and information retieval. The following function is to
calculate the IDF TF value.

TF(d;, t,) = f (d), ti) @

where f (d;, t;) is the appearance of the word t in the document d
N
IDF(t) = log 76 (2)

where df(t) is number of documents that have the word t

TF IDF = TF (d;, t)) . IDF(t;) (3)

Term Frequency (TF) is the frequency to count how often terms appear in a current
document which is previously proceeded or counted. The Inverse Document Frequency (IDF)
process is conducted by counting the value of the current term on how often it appears in some
documents. The more often a term appears, the less IDF value is gained.
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3.4 Evaluation

The Confusion Matrix model is adapted to measure the accuracy of the classification results.
The measurements in the form of matrix tables by calculating statistical measures, namely
True Positives (TP), True Negatives (TN), False Positive (FP) and False Negatives (FN) [12].

Table 1. Confusion Matrix

Actual Predicted Class
Class + -
+ True False
Positives Negatives
- False True
Positives Negatives

The confusion matrix model equation is obtained by calculating the following models:

Precission = —b 4)
TP+FP

Recall =7 (5)
TP+FN

.. TP

Precision = —— (6)

TP+FP
_ STP+YTN
Accuracy = Sbatavji (")

TP = Number of True Positives
TN = Number of True Negatives
P = Number of Record Positives
N = Number of Tupel Negatives
FP = Number of False Positives

4 Result

In the classification process, the training data used is 700 tweets and 300 testing data.
From the results of the k-NN model processing, the classification for positive sentiments
according to the prediction of 132 data was obtained, then 35 data were predicted to be
positive but included in the category of negative sentiment. As for the negative sentiment data,
which corresponds to the prediction that the data is negative is 116, and for the negative
review prediction included in the positive review prediction is 17.

The evaluation is done by giving some k values randomly, starting from 3, 5, 7, 9, 11 and
13. From the results of the classification on each experiment, then the evaluation is done using
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a confusion matrix, where the process measures the value of Accuracy, Precision, Recall, and

F-Measure.

Accuracy

0,85
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0,79
0,77
0,75
073
071
0,69
0,67

0,65
k=3 k=5 k=7 k=9 k=11 k=13

0,66 0788779 |0,82666667| 078 | 0693333 | 0,698997
~8—Kelas Negatif | 0,662207 | 0,7859532 |0,82608696| 0,779264 0,692307692 0,6989967

—+—Kelas Positif

09|
0,8]
0,7}
0,6]
0.5}
04]
03]
0,2]
0,1]

Precission

08
07
06
05
04
03
02
01

0

k=3 k=5 k=7 k=9 k=11 k=13

| 0913793 | 0,913462 | 0,790419 | 0,721053 | 0,6306306 0,676647
060166 = 0719388 | 0,87218 | 0,881818 |0,87179487 0,727273

= Kelas Positif
= Kelas Negatif

Fig. 3 (a) Accuracy Result

Recall

1
09
08
07 |
0,6
05
04
03 |
02
01

0

k=3 k=5 k=7 k=9 k=11 k=13

 Kelas Positif | 0,353333 | 0,633333 |0,88590604) 0913333 | 0,933333 |0,75526882
® Kelas Negatif| 0,966667 094  0,76821192 0,646667 |0,45333333 0,64

Fig. 3 (b) Precision Result

F-Measure
08
07
06
05
04
03
0.2
01
o
k=3 k=5 k=7 k=9 k=11 k=13

= Kelas Positif |0,50961538| 0,7480315 |0,83544304. 0,8058824 | 0,7758389 |0,71518987
= Kelas Negatif |0,74168798 | 0,8150289 0,81699014 0,74615385 0,59649123 0,68085106

Fig. 3 (c) Recall Result

Fig. 3 (d) F-measure Result

After classification on each value k is finished, the following process is calculated using
the confusion matrix, which determines the value of Accuracy, Precision, Recall, and F-
Measure. Figure 3(a) shows the level of accuracy of the results of classification testing. The
results of the evaluation showed that the highest accuracy results were obtained at the value of
k = 7 with the accuracy value of 82.7%. The following is a confusion matrix model table from

a classification with a value of k = 7.

Based on classification result using KNN algorithm, it can be concluded in the graph so
the comparison among value k can be seen by Confusion Matrix calculation into positive and

negative class.

Table 2. Confusion Matrix

True Positive

True Negative Class Precision

Prec_i |_ct|on 132
Positive

Prediction

Negative 3
Class o
Recall 88,59%

17 79,04%
116 87,22%
76,82%

862



5 Conclusion

As one of courier service companies, JNE can explore knowledge towards society's view
and assessment by collecting public opinions. The knowledge gain by JNE results from
alternatives ways to decide company business strategies taken from various opinions from
JNE's customers. This research on sentiment analysis classifies 2 kinds of sentiments, both
positive and negative ones. The classification is conducted using K-Nearest Neighbor. This
results that majority opinions classify into negative sentiment. Evaluation data gained from
700 training data and 300 testing data show the highest Accuracy on value k=7 or 82,66% for
positive sentiments and 82,60% for negative sentiments. 300 terms (words) has often emerged
on customers' opinion through the process of building words cloud.
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