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Abstract The mobile application market has grown over the past decade since the advent of
smartphones, making it the largest market for electronic device software. As competition intensifies in
the mobile application market, the impact of application evaluations on the consumption and usage
patterns of users has also significantly increased. Therefore, research has been conducted on measures
to evaluate mobile applications, but most of the research has relied on qualitative methods such as
expert-centered interviews or surveys. In addition, evaluation measures are being constructed from the
service provider's perspective, not from the service user's perspective. However, the possibility of
application-specific analyses that minimize the subjectivity of researchers is growing, as large amounts
of user review data enable quantitative analysis of actual users' assessment of applications. Therefore,
this study presents a methodology that can complement current problems with existing quality
assessments for mobile applications by utilizing user review data. To this end, the Topic Modeling
technique LDA (Latent Dirichlet allocation) is applied in order to elucidate ways to improve existing
evaluation measures from a user's perspective. The study is expected to reduce bias in service
assessment due to the subjectivity of service providers and researchers as well as provide a measure of
assessment by area of mobile applications from a consumer perspective.

Keywords : User Centric, Mobile Application, Service Evaluation, Topic Modeling, User Review

E =R oAdrAwe] A A(NRF-2017R1C1B5074230) HobA =912
*Corresponding Author : Changho Son(Korea Army Academy.)

email: c13981@snu.ac.kr

Received September 17, 2019 Revised November 27, 2019
Accepted January 3, 2020 Published January 31, 2020

380



A8 2R HolelS

g3t 2kl ofE Aol d MulA Br A AjA

1. M2

ukd ofZTA ol A2 20079 App store®llA
1600 o§7}9] oj&E Aol og AJ&ste], 20179 App
store 20099t 7, Google play 22099t 7fjof] o]27]
7] ARG AS Sigteh. BHEL A 4% 4%
I} A ZAo] HztEe] wet ofEA ol gk A
‘A=Y B ARAREY & Al HEE Y
ZH]o] & FFE 7IAA =HATHI-21. B BHY o
Aol APFY] Grfl= HHIY AH|A JH9 o=
ojojF, AH|AQ] BHH E4Ql o0& Il Hr}
HeE FASlst=d 2 oES FUH3] o714 A
H|A B7F i ALY F4Z B7keh] 93 Ao
BEA AR} ABIAE AEstes F83 84 5 P
£ g3ith
olof whet BHIY o ETA ol AH|Ao] gt Ht
AL g AAoke B2 A7E0] AP= L JrH4-5]. o]
3 AFES HAR ARV 49 e AEXRA
£ 59l oI’ E st A& AFsHFTHS-6]. o
HAOE Kuo?| A=(2] o]F Aol B IFE vl

i)

HERAE
vigo 2 3t Q] HALER I9tE Q71018 %
7189 AFEoAE dFARe] F3to] Aol vrgETh
oA A9l ARE GFT. HEFCER
Rakestraw?] AH8]ol4] mutD o] Aol Aol
gt B4 JgotaA], AER}F F4HolA AB[R; SO
2 Yo|7p] Aot B4kt Wangl9l2 A&7t
=9 JERe dERALE vl o g wHEY ojEgHAo]
A& Hrlok= WHlo] ojtjof &3ff Q=R ol thigh AL
235t} ol ofAZA] AjH|A o] AH|A A
TAES FHo| Hol 9&5ta 9SS YER= §hY,
ZHkd ofE Aol AlROfA o] AT}t FAle] AH]
A 4 AR QIZE AvAES] v Y ¥t 52 &
5f o] o] wft}lY] EAo] f-835kA] g2 ERl
3k 4= QITH10]

E3E AH|A Go] Bzl gl 7]&9] AF-EollA
= A9 HIE B4 990 sHgAjo] Bt HAxE
TAAotAY, A o] EgA o] E0] BF WES
ARl MulA EAE Higoz

[10]. ol+= ZHolA 2A17F A7

L
.

=
=2
a1

=
=
=7 B
4

Al
=

Aol mrt A0l g 9is Foia

E

=0o=
grgste], g B E H8otaAt gtk g
Y7 2= dAo: Google play, AppCrawlr &2

SYBEOIH AHEETL YA, o5 A8} oA v}
oz WHES T Aol ok, ZRE ABAE
o] gieto] ofs) WARES TAste] AEA B4
A& o] Agska ek

H, HZole ARSAR 4 HIolE7t ofEiAlolAd

24 NARE HEstel, AuA B4 BA 5 chie
2893 YeH12-13]. B3], Au1% B Hekg Kol
L ofe A48 34 dele 3 AH8A FR delet o
FOR b A 2HIAY] QS L % Y
offz 2efele Ba) AFolt Aulsol that WA

olgolAlt Be oM BB Yck14). olo] & ¢
FoME Wt HE AN 91 dlole 1A AgH

3 dolgE B8 o A, muke ojZel o]
ol w8} Afuls ABAIS ALgAFS] Al Hajol
TRsohES Shul, B, el ouUIES B, Al
2 9] o] hgstol, G Balo] Golah] uf
wolek. weba], 2 oML 712e) Bt Heo] dhat
o A8} BiR HlolE S LDAIYS Bo) Goiue &
433 sk TRALE ARSI Fe,

olF FHE thet 2ol LT 2gelA oleA
W3S Ak 3ol B AToIA ARk A
me s W A s Aol Hhe) e 4%
oA @7 e Ak Aakg st sgolA
L A7o] g T, 1213 G A7l el ATk

2. 0|2H HZ

£ APolA 3514 E-85k= LDA (Latent Dirichlet
Allocation)= EY R (Topic Modeling) 7]®HY
dFog EY Hdolgt thge] FA oA L= W
g1 A" dAE ol&st] A g9 & st
o] AR oA R 233 71eltt15-161. °] F
LDAE Foi% 24 ddol tiste] f9j9] A7} o
3t 22 EXst=A s £45k= EFolch. LDA
£ &9l &4 24 A5k EX EY 7|Et B
=1, 719E B4E Bof BEY BERE JPITh it
EA0 EY WE §7} qlo], EQo] TolE 713 wjut
ot 9RRE shte] FAIE AEsty, oA 1 FARE
g ol MdestdA 24 A4 S ZhPit o

= O
=3




SHEARSH 1 &38| =5 2] #2138 A%, 2020

o Fig. 191MA" A4 4] disted, 2+ 242 &5
o] WS eI 2 dojSo] didt B9 214 2, 12
i B3 ge| A4S HHE It F, 7S oo 93]
AR e £2E g2E 0= ZF £A7F ot
EYo] H&= PSR e, = 09 groll w2t
£A] 2 Tolo] tigh A WiE ot} = 7 ©oirt of
H3t FAE2 vles SRS HET 230
2 7 dols 0 4 o7t ofmdt FAES) HlE=
TEEAE Uetd= pitell wet 27En

YN
Bl
OOV Y \.
N N N
o 5] z w N

M

Fig. 1. LDA model
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Table 1. Evaluation metrics by category

oM AA AR Hx 457 F 2108 FE5tL
"Photo & Video" ZHE|LE A= 387 5 2170E &
ottt AAE IYo] HE Ed & 718 7Hsst g
+= Health & Fitness"oll4] 33,4617§99.2™ "Photo &
Video" 32,958 A%t oI& 3709 AR o] 5
Stk 2+ Zie| e AlE B7F F= Table 13 2tk

F/9% 7 lolgHlolAo] EXSE 10702 A5t
AL LDA 7|& BEg A8st BEXE =Ed dde
Table 20 A5t

Z47+e] Exgo] glRoA 7HA= EY EE 59
g 25 el Edo] duht Fa3HE IR 5
QJtt. “Health & Fitness” 7}E| 12|04+ Rationality,
Sleep sound, Scheduler, Usability7} Atidoz
2 £9%E 7IA1 9leH, “Photo & Video” 7|12

Category Evaluation metrics Extraction ratio
calorie tracking, motivation tool, useful information, battery usage, point system, training tool,
Health & fitness pal, reality check, food data, weight chart, barcode reader, scanner feature, sound
Fitness effect, food diary, sleep aide, fitness tracker, daily workout, workout program, training aid, 0.4667
real time, mix of sounds
graphic design, image editor, variety of option, creative option, editing program, filter option,
Photo & Video nice .fr.ame, came'ra application, 'special effe.cF, camera software, quality phot{), editing 05526
capability, photo filter, asy user interface, editing feature, photo app, add on, nice effect,
basic editing, photo editing software, social media
Table 2. Topic extracting result
Category  Topic name Topic Keyword Topif:'
probability
Update time, version, app, feature, week, data, variety, reason, purchase, support 0.0985
Rest meditation, night, feature, relaxation, month, year, end, helpful, option, bed 0.1782
Family track, baby, night, workout, game, pregnancy, home, exercise, fun, mom 0.1158
Rationality  thing, challenge, variety, change, part, adoption, issue, wish, morning, number 0.0342
Health & Alarm sound, program, loud, fire, body, voice, noise, people, kindle, hold 0.0758
Fitness Health care app, phone, data, option, stay, health, chart, doctor, tool, shape 0.0952
Motivation  goal, time, trouble, program, recommendation, exercise, step, reminder, help, day 0.3294
Sleep sound night, sleep, sound, voice, meditation, morning, music, pattern, life, pause 0.0233
Scheduler  month, daily, minute, week, simple, year, time, format, report, home 0.0374
Usability ads, variety, hd, mobile, information, option, bit, issue, result, download 0.0122
Sum 1
Picture quality Portrait, hd, towork, hdx, support, pixel, blurr, garbled, photo, crashingwork 0.4276
User Interface Review, screen, editing, menu, bunch, section, profile, symbol, browser, fotorus 0.0212
Filter Editing, photo, background, television, colorpersonalize, mirror, contrast, sepia, blah, film 0.3814
Device android, server, screen, iphone, tablet, lenovo, monitor, drag, device, feature 0.0116
Photo & App design version, thumbnail, tone, font, flip, display, money, button, light, click 0.0093
Video Online Wifi, option, post, send, wireless, upmode, search, account, amazon, warning 0.0329
Afiilélt?:sl Production, explorer, unlock, block, flashlight, junk, tool, ad, face, uninstalling 0.0382
Sound quality blend, mxplayer, studio, mixer, spark, effect, noise, streaming, confidence, pink 0.0485
Video quality record, mediakeep, video, driver, son, idea, videographer, speed, memory, cut 0.0102
Creative access, creation, professional, let, man, apple, college, popping, ava, space 0.0191
Sum 1
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oA+ Device, App design, Video quality, Creative Table 4. Evaluation score

7]— %EH;BVQE 1%}"—0—‘ TRES 71—2]1 9»’]\1:} Fig. 3“9—‘ O] . Expert Average
__ Category Topic name S
= Jgzg Jeld Aol score core
calorie tracking 7.67
motivation tool 9.00
Health & Fitness Photo & Video useful information 7.67
Sceduler Ustbility Sound ity Video ity battery usage 6.33
Steep s point system 5.00
training tool 7.67
fitness pal 5.33
reality check 5.00
. food data 6.00
weight chart 6.33
Hevalth & barcode reader 3.67 6.65
Fitness
scanner feature 3.67
Fig. 3. Topic probability sound effect 6.33
food diary 6.33
B - - leep aide 8.67
2wy} % = 7}9] uix] Axt= S
AAE A B7F Aot EdE o] iy k= o fitness tracker .00
2 Table 334' 71:_]_":]' daily workout 7.67
workout program 8.00
training aid 7.67
Table 3. Topic metric matching result real time 5.33
user friendly 7.33
Cat Topi Matched evaluation update 8.00
ategory opic name metric HFe.alth & ot 767
itness R
Update None Unmatched family 6.33 6.67
. ionality 4.67
R N Topic rational
et one P alarm 6.67
Family None Improved Average Score 7.34
Rationality None graphic design 7.00
Health & Alarm None ir.nage edito.r 8.33
, variety of option 8.00
Fitness Health care Useful information creative option 767
Motivation Motivation tool editing program 8.00
Sleep sound Sleep aide filter option 8.00
hedul i N nice frame 7.67
Scheduler Daily workout camera application 8.00
Usability User friendly special effect 7.67
Picture quality Quality photo Photo & camera software 7.67
User Interf: E user interface Video quality photo 9.67 784
ser ntertace asy Tnter editing capability 9.00
Filter Photo filter photo filter 833
Device None easy user interface 8.00
. diting feature 7.67
App d N e
Ph<'3to & pp design one photo app 7.00
Video Online Social media add on 6.00
Additional function Add on nice effect 8.00
Sound quality None basic editing 9.00
) . photo editing software 7.33
Video quality None social media 6.67
Creative Creative option Photo & device 7.00
Video app design 3.67 717
Unmatched sound quality 8.33 ’
olg B4 72 =9 % 0¥ =7 g EYEg 4 Topic vdeo qualiy 967
I = R Improved
ZA] 2Fete] mEMY ojEEAlo| S EIRE AH|A Average 8.06
L

AEZE 208904 8% H7F JAEE 2ARE ks Score
Table 49} Ztt.
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