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Abstract The purpose of this study was to analyze user reviews of running applications using text mining. This
study used user reviews of Nike Run Club and Runkeeper in the Google Play Store using the selenium package
of python3 as the analysis data, and separated the morphemes by leaving only Korean nouns through the OKT
analyzer. After morpheme separation, we created a rankNL dictionary to remove stopwords. To analyze the
data, we used TF, TF-IDF and LDA topic modeling in text mining. The results of this study are as follows. First,
the keywords ‘record’, ‘app’, and ‘workout’ were identified as the top keywords in the user reviews of Nike Run
Club and Runkeeper applications, and there were differences in the rankings of TF and TF-IDF. Second, the
LDA topic modeling of Nike Run Club identified the topics of ‘basic items’, ‘additional features’, ‘errors’, and
‘location-based data’, and the topics of Runkeeper identified the topics of ‘errors’, ‘voice function’, running
data’, ‘benefits’, and ‘motivation’. Based on the results, it is recommended that errors and improvements
should be made to contribute to the competitiveness of the application.
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Table 3. Topic modeling results (Topic names and reviews) — Nike run club

Topic name Top 20 keywords, reviews
A Exercise | Application Record App Running Distance Function Running Save Exit
Run Measure Speed Friend Help Voice Recommend | Version Fun Meter
(@ This is the best exercise app!
® @ | love that it keeps track of my distance.
B |® ]l like that it saves all my different records so | can see how much I've grown over the years. It helps me to keep running and stay
healthy.
@ But | keep seeing the distance in miles, how do | change it to kilometers?
A Use |Synchronization Nike Integrations | Motivation Music iphone Mile Run Execute
Add Star Use Check Free Information | Operation Write Galaxy Song
® @ | like that it's free
B @ Can you add a melon to the song?
® Integration works well
@ It's motivating and good. | like that it automatically runs when | pause and when | use the workout again.
A Error Login Update Android Sign up Edit Setup Note Screen Install
Minutes Share Bug Facebook | Problem |Connections Song Kilo Input Methods
@ As long as you don’t get the occasional error.... Install 3times again
© @ | keep getting errors when | look at my activity history, please fix it
B @ This is the last time | signed up and pressed confirmation, but | didn’t even get a message that the membership was entered, and
when | went to the login page to see if it was me again, it said that | couldn’t sign up again.
@ Since a few days ago, Facebook auto-sharing hasn’t worked, so | always have to log in to share. It's pretty inconvenient... Please
fix it!
A Korean Display Map Support | Kilometer Korea People Battery Error Location
Service Activity Phenomena Stop Report Force Manage Interface Mode Tables
@ | like that it supports Korean.
@ @ It's very easy to use, the interface is simple, and the distance and location judgment is accurate!!!
B |® 1 use it when | walk in the morning. It is useful to know how many kilometers | walked with the location tracking function~ | will
use it well~**
@ | use it well with other apps and connect them. It's easy to use because it displays the location well.

A: Keywords, B: Reviews
@: Default items, ©: Adding Features, ©: Errors, @: Location-based data
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Table 4. Topic modeling results (Topic names and reviews) — Runkeeper

Top 20 keywords, reviews
A Record Save Support Bicycle Middle Error Jogging Problem Instruction Exit
Error Audio Korean Modify Update Execute Location Facebook Alarm Delete
® @ It's good, but it always crashes when | go over 35 kilograms. | can’t recover in the middle and it seems to be a chronic disease.
B @ I'm annoyed that it crashes in the middle of use and | can't keep track
® Sometimes the recordings are incorrect and the route is missing.
@ There are a lot of errors and it often crashes without locating..
A Use Function | Distance Free Speed Map Pace Stop Runkeeper Path
Android Manage | Screen Music Purpose Now Coach Before Voice Performance
® @ I'd like to see more different voices for coaches.
B @ | feel like I'm running with a coach. Even though I'm only using it for free...
® It's a free app, but it gives me a lot of information™ | like that the route is also displayed on the map-~.
@ It's easy to use and the best free app
A App Exercise | Record Run Setup Goal Run Recommend Friend Momentum
Motivate Activity Share Write Connect | Marathon People Check Solve Data
© @ It's great for keeping record when running
B @ Especially with the goal setting and activity setting, even beginners are well motivated to exercise.
® It's great for recording workouts and viewing past data.
@ It makes the exercise time not boring and motivation through goal setting is too good.
A Start Walk Everyday | Running Help Paid Information | Automatic English Recommend
Running Version Screen Name Diet Walk Program Money | Development| Training
@ It helps me a lot with my diet.
@ @ I'm doing it because walking is the best way to lose weight, but | feel more motivated and stronger because I'm using the earplugs.
B |® Very helpful in training
@ It is intuitive and convenient to use. If you create an ID, you can also manage records. | think it's the best among running
management programs™I!l.
A Exercise App Calorie | Integration Install Distance | Measurement | Confirm Think Use
Fun Key Download Voice Service | Challenge | Calculate Strongest iphone Health
® @ I'm using it well because it calculates the distance and tells me the calories.
B @ | always work out with it. It's a basic app that makes working out fun, so | highly recommend it!
(® The GPS is very accurate, and the calorie counting is accurate for each type of food, so | use it often.
@ It's fun to run while it automatically tells me my pace and other information while I'm running.

A: Keywords, B: Reviews

@: Errors, ©: Voice features, ©: Running Data, @: Using Benefits, ®: Motivation for use
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