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ABSTRACT
The logistics industry is growing very rapidly. One of big industry in Indonesia is PT. Tiki Line Nugraha Ekakurir
(JNE), which has been established for 29 years. This company has an extensive network in all cities in Indonesia,
with service points of 1,500 locations. JNE has an application called my JNE on Google Play, which received
more than 86,000 reviews and since December 2019 only got a rating of 2.4 stars out of a total rating of 5 stars.
This study is obtained to analysis JNE user review data from Google Play. The reviews used in this study totaled
1,876 classified into positive and negative sentiment classes using the Naive Bayes Classifier algorithm and word
associations were also implemented. Classification with naive bayes classifier with 90% training data and 10%
test data had the best accuracy of 85.87%. Furthermore, for the text association, information is obtained that JNE
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users are talking about "send", "package", "courier”, "good", "application”, "fast", "service", "receive"”, "help",
n n

and "star". Whereas in the class of negative sentiment users often talk about "send", "package", "courier”,
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"disappointed", "service", "service", "bad", "application”, "severe", and "slow".
Keywords: Sentiment Analysis, Word Associations, Fishbone Diagram, JNE, Google Play, Naive Bayes Classifier

internet use. Therefore, there are many online

1.~ INTRODUCTION buying and selling sites also known as

Information technology is growing rapidly. ecommerce.
Humans are required to constantly develop The growth of e-commerce is certainly
technology. This demand is carried out to supported by the logistics industry, namely
support the process of processing data and shipping companies. The Central Statistics
information so that it can be carried out more Agency explained that economic growth in
effectively and efficiently (Josi et al., 2014). The Indonesia throughout 2017 reached 5.19% with
rapid development of technology has brought the transportation and warehousing sector being
human civilization to an all-digital era. One of one of the highest. The shipping company will
the impacts of the digital era is the development send the order from the seller to reach the
of internet technology with users that continue consumer. In the delivery of this item,
to grow every year. Based on a survey conducted everything is controlled through information
by the Indonesian Internet Service Providers technology, starting from the delivery of goods
Association (APJII) in March-April 2019, it is to the expedition officer, updating the latest
known that there was an increase in users by 27 status of the location of the goods, until the
million people to 171.17 million users. goods are finally received by consumers. The

The increase in the number of internet users development of logistics services is also
has made various companies compete in evidenced through the large number of
marketing their products through the internet companies engaged in freight forwarding
media. Based on a survey conducted by APJII services. One of the well-known and most
(2018), it is known that selling online is included widely used shipping and logistics service
in the top 10 reasons why respondents in companies is PT. Tiki Line Nugraha Ekakurir
Indonesia use the internet. Whereas buying (JNE). Based on Top Brand Indonesia data
online is included in the top 15 reasons for related to the most widely used courier services
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in 2015 to 2019, it shows that JNE has always
been at the top of the list (Top Brand Award,
2020).

JNE is a logistics service company that has
been established for 29 years. JNE has an
extensive network in all cities in Indonesia, with
service points of 1,500 locations and a total of
more than 40,000 employees. JNE's
communication system has been connected
online with more than 150 locations. JNE has an
app called My JNE which was released on
January 27, 2016, on Google Play. As for now,
my JNE application has been downloaded by
more than one million users and has received
more than 86,000 reviews covering not only the
application but also JNE's overall services. This
review includes complaints of a negative nature
as well as positive suggestions.

User reviews are one of the effective and
efficient media to find information about the
image of a company. This is because consumers
see the perspective of word-of-mouth
recommendations (opinions) of other users
before using a product or service (Fanani, 2017).
The rating obtained by JNE on Google Play until
December 2019 is quite low, which is only 2.4
stars out of a total of 5 stars. This study aims to
conduct further analysis related to JNE user
reviews with the Naive Bayes Classifier
algorithm which has a minimum error rate
compared to other classification algorithms
(Liu, et al., 2016). Jumeilah (2018) conducted
study on sentiment analysis using Naive Bayes
and obtained 85% of accuracy. Ibrohim and
Budi (2018) also conducted study by comparing
four methods and Naive Bayes obtained the best
accuracy of 70,06%. While Azalia (2019) also
conducted study using naive bayes and obtained
82,63% of accuracy. Classification is carried out
on positive and negative sentiments and
information  extraction using descriptive
analysis and associations between words to be
able to find what words often appear in JNE user
reviews. Furthermore, an analysis was carried
out using a fishbone diagram on negative
sentiment to find out the causal factors, so that
JNE can find out what needs to be done to
improve its services.

This study aims to find out the general
perception of JNE users through the My JNE
application, find out the performance of the
Naive Bayes Classifier algorithm, and factors
improvements based on negative reviews.
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2. METHODS

The subject of this study is JNE users'
perceptions of JNE services through reviews on
My INE on the Google Play website. The data
used is the latest version of My JNE user review
data, which is 2.3.12, from September 19, 2019,
to December 31, 2019, with a total sample of
1,876 comments. The data is taken online with
scraping techniques using an extension in
Google Chrome, namely Data Scraper version
3.299.84. The data taken include the time (when
reviews are uploaded), reviews, and ratings. The
flow of the study can be seen in Figure 1.
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Figure 1. Research flow

Preprocessing of data is carried out before
the classification process. Preprocessing is
obtained to select and convert data into
structured data. This is also the initial stage to
change the content structure of the data to
become an appropriate format so that it can be
processed by the Naive bayes Classifier
algorithm. The process of this preprocessing is
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carried out using R and Python software. The
preprocessing stages carried out are cleaning,
filtering, tokenizing, and stemming.

The classification method used is Naive
Bayes Classifier be the simplest method of
probability classification, has a very high level
of accuracy when applied to databases with big
data (Wati, 2016). Naive Bayes has been widely
used in sentiment analysis problems such as Dey
etal., (2016), Liu et al. (2016), Raksanagara et
al. (2016), Barfian et al., (2017), Mukherjee and
Bala (2017), El-Masri et al. , (2017), Jumeilah
(2018), Kunal et al. (2018), Ibrohim and Budi
(2018), Mahadzir et al. (2018), Sanchez-Franco
et al., (2019) and Azalia et al., (2019).

After the classification is carried out, the
association analysis is implemented to identify
important patterns associated within words. And
the last step is the identification of the negative
sentiment class review with the fishbone
diagram.

3. RESULTS AND DISCUSSION

3.1. Descriptive Analysis

Descriptive analysis is carried out to find
out a general description of JNE services. On
Image 2 there are user reviews based on time as
follows.

700 642

600 550

531
500
400
300
200 153 i 1 g |
H B B

October November December

0 —
September

Figure 2. Number of reviews

Based on Figure 1, with the time span of data
collection during September 19, 2019 to
December 31, 2019, the results of the graph tend
to increase. Meanwhile, in September there were
only 153 reviews because the data was taken
according to the upgrade date of the latest
version of the my JNE application, which starts
on September 19. In October there were 550
reviews, while in November it decreased to 531
reviews. Furthermore, in December reviews
increased to 642, this is estimated to happen
because in that month there was a National
Online Shopping Day (HARBOLNAS) which
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increased the number of e-commerce sales so
that the use of shipping services including JNE
also increased.

v oBs W N R

70,8%

Figure 3. Review rating percentage

Based on Figure 3, it can be seen that out of
a total of 1,876 reviews, as many as 70.8% or as
many as 1,328 users gave a rating of 1 or not
good. Furthermore, the second highest
percentage is 15.5% or 290 users which gives a
rating of 5 or very good. Then followed by 2
ratings of 6.6% with 123 users, 3rd ratings of
4.1% with 77 users, and 4th ratings of 3.1% with
58 users.

3.2. Sentiment Class Labeling

Before labeling the sentiment class,
preprocessing the data is first carried out using
Python and R Studio tools. Furthermore, the
labeling of the sentiment class is done using R
studio software, with the results of which can be
seen in The Figure 4.

.4 Positive
i Negative N
571
;‘
\ S
1,272

Figure 4. Review rating percentage

3.3. Classification with Naive Bayes Classifier

While other studies (Jumeilah,2018;
Ibrohim and Budi, 2018; and Azalia, 2019) only
one type division of training and testing data, in
this study the classification is carried out by
dividing the training data and test data into five
comparisons, 60% 40%, 70% 30%, 80% 20%,
85% 15%, and 90% 10%. After classification
with five types of differences in training and test
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data, a comparison of accuracy results can be
carried out which can be seen on Figure 5 :

88,00%

87,00%

86,00% 85,50% 83,67%
85,00% 84,55%

84,00%

83,00% 82,30

82,00%
81,00%
80,00%

80,60

40% 30% 20% 15% 10%

Figure 5. Accuracy comparison

Based on Figure 5, it is known that the
average classification accuracy with the Naive
Bayes Classifier algorithm will tend to rise as the
test data used in the test decreases. The
maximum results were obtained in the
comparison of test data of 10% and training data
0f 90%, with the highest accuracy of 85.87% and
a precision of more than 80% for positive and
negative classes. These results are quite better if
compared with Jumeilah (2018), Azalia (2019).
The overall value of precision and recall has
increased as the test data used as can be seen in
the Figure 6.

100,00%

90,00% — Positive Precision

___——__—
80,00% —— = Negative Precisiol
70,00% — ,

Negative Recall

60,00%
50,00% Positive Recall
40,00% Accuracy
30,00% T

40% 30% 20% 15% 10%

Figure 6. Accuracy comparison

3.4. Visualizations and Associations
Visualizations and Associations are

performed on The Sentiment Class of Positive

Reviews, Negative Reviews, and Reviews as a

whole:

- Positive Reviews
Based on the barplot visualization of
positive reviews in Figure 7, it is known
that there are 10 words that often appear in
positive reviews, including: send, package,
courier, good, application, fast, service,
receive, help, and star.
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Figure 7. Positive review sentiment visualization

As for the association of positive reviews,
it can be seen in Figure 8 :

send — package = courier good application

fast — service — receive help star

Figure 8. Visualization of Positive Sentiment

- Negative Reviews

Based on the barplot visualization of
negative reviews in Figure 9, it is known that
there are 10 words that often appear in positive
reviews, including: send, package, courier,
disappointed, service, service, bad, application,
severe, and slow. As for Figure 10 , there are
associations between words in negative reviews:

123 112 108 106

Figure 9. Negative review sentiment visualization
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— send package —  courie —disappointed| [~ service

[ senvices bad — application M seven

)16

Figure 10. Visualization of Negative Sentiment

Based on the visualization and association
of positive and negative reviews, it is known that
there are words that appear simultaneously both
positively and negatively, which are send,
package, courier, service, application, and
service. Furthermore, an analysis of the word is
carried out by making associations as a whole.

[~ package = courier — service — application | = services

Figure 11. Word Association of Overall review

3.5. Diagram Fishbone

Based on negative reviews and overall
associations, information was  obtained
regarding problems that occurred in JNE which
was analyzed with a fishbone diagram based on
6 factors, namely Process, People, Price,
Promotion, Place, and Product in Figure 11.
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3.6. Problem Solving Plan

Process and Product Aspects: (1) Grouping
packages from the beginning so that nothing is
scattered and improving the warehouse layout
which is arranged based on the type of package
and destination address and marking packages
with a certain code according to the destination
address so that it is easy to identify; (2) Packages
that have been given a certain code according to
the address are sent from the warehouse to each
Drop Point spread across several regions; (3) If
there is a problem in the warehouse related to the
obstruction of shipping via air or cargo, JNE
should contact the customer so that the customer
is aware of the problems that occur; (4)
Minimize unnecessary processes to speed up
transit times; (5) Provide a minimum daily target
that must be met for package delivery; (6) The
developer immediately improves the receipt
check system on both the website and
application so that the delivery status is always
updated and tightens the system so that there is
no more delivery failure due to the address that
is considered incomplete.

People Aspects: (1) Create SOPs and conduct
training for couriers and customer service to
serve customers well; (2) Add an assessment
feature to the application in the form of ratings,
criticisms and suggestions for couriers who
deliver packages so that customers can provide
an assessment of the courier's performance; (3)
Add information features related to couriers who
deliver packages in which there is a telephone
number or courier chat access directly; (4)
Provide a database in the form of a telephone
number from each JNE agent in the application
to make it easier for customers to find
information on the whereabouts of packages; (5)
Tighten the controlling or supervising process of
courier and CS performance and carry out
performance evaluations; (6) Provide strict
penalties for couriers and CS who do not provide
good service.

Price Aspect: Reassessing shipping costs and
providing discounts on shipping costs for
customers who are disappointed because the
package did not arrive on time.

Promotion Aspect: JNE must be more
consistent in the implementation of delivery in
accordance with existing promotional claims
and provide information to customers if there are
obstacles that cause the package not to arrive on
time.



Opsi

Vol 15 No 1 June 2022

Price

People

Poor and disappointing

C,):s‘i’

Process

p-ISSN 1693-2102
e-ISSN 2686-2352

service from courier

Couriers are ignorant

Shipping cost is
100 expensive Couriers are lazy and

lack of manners

Couriers are snapped,
impolite, and wicked

The es

delivery 1s not correct

Packages are restrained in the warehouse of destination
Packages are pile up in the warehouse

timated time of Packages are sent too slow due to overload
Delivery status is not updated

Failed to send packages
Delivery process is

too slow

> Complaints from

Application and
website errors

Delivery time does
not match the
promotion claim

JNE User

Full address was

package lost

listed but package lost
package can not be tracked

Lack of features in
the application and
slow loading

package retumed

packages are not received on time

Promotion Place

Product

Figure 10. Research Flow Interpretation of Fishbone Diagrams Negative Reviews

Place Aspects: (1) Regularly update the system
both on the application and on the website and
test the application until no errors are detected,
(2) Add the necessary features to support JNE's
performance and maintain applications and
websites at least once a year.

4. CONCLUSIONS

Based on the analysis that has been done,
69% of users have a positive perception while
31% of users have a negative perception.
Based on the analysis that has been done, 69%
of users have a positive perception while 31% of
users have a negative perception. The
application of the Naive Bayes Classifier
method was carried out using five types of
comparison of training data and test data. The
results obtained that the comparison of training
data and test data of 90% : 10% resulted in the
most optimal level of accuracy, precision, and
recall with an accuracy of 85.87%. Based on the
results of the classification and association
carried out, information was obtained that in
general users discuss six things, namely sending,
packages, couriers, services, applications, and
services. While
Based on the fishbone diagram, problems were
found based on six factors, which are Process,
People, Price, Promotion, Place, and Product.
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Then 21 problems were obtained from those
factors.
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