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# # 6070908021 : MAJOR SOFTWARE ENGINEERING
KEYWORD: user reviews, issue tracking system, text classification, text similarity,
text summarization, machine learning, natural language processing
Kittisak Phetrungnapha : Classification of Mobile Application User Reviews
for Generating Tickets for Issue Tracking System. Advisor: Assc.Prof. Dr.

TWITTIE SENIVONGSE

Mobile application development has now been in the mainstream and a
lot of mobile applications have been released to Apple App Store and Google Play
Store. As there are many applications in the same category and the competition is
very high in the market, mobile development teams need to get user feedback on
their applications so that they can improve quality of the applications. An
important source of feedback is user review on App Store and Play Store from
which the developers can analyze problems and recommendations for future
maintenance and evolution of the applications. Since there might be a large
number of user reviews for each release of a mobile application, this master
project proposes an automated approach to classifying user reviews as bug reports
or feature requests. These classification results are used as a basis for generating
tickets for an issue tracking system, i.e. Jira. In user review classification, text
classification, natural language processing, sentiment analysis, and review metadata
are used with several machine learning algorithms, i.e. Naive Bayes, Decision Tree,
KNN, LinearSVC, Losgistic Regression, and Ensemble methods. The best classifiers for
both categories of reviews are used further in an implementation of a Jira ticket
generating tool. The tool considers semantic similarity of review comments and

can filter out duplicate user reviews.

Field of Study:  Software Engineering Student's Signature .......ccoecevvieennen

Academic Year: 2018 Advisor's Signature ..o
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wela veurdeliveuludniln mnudosnsilsidunsvinuiidemney suluiaaunnsesing 9 7
wolusgminamsldouueundinty  Jidduundstoyaiivevalniuazinadalnsounalyiglda
annsauansmNAniuisafuLeUndleduluguiuuresasiul uagauAniy Afe uniansalves
fld (User Reviews) [4] Fadudsiunangldnulnenss uisminnneeviduaiuietnianndass
anunsofierihdeyaluduiililunsinsgiuasdadulasms 4 Reaiunsuivlsaeundinduld

dHosmnuinsaiveslfveseundesutuduiissnslinsuuuuarmauansnufniily
sUsuuTasteRuhiy Yliusenimuseniivietnifaundassdoshmss uuaslesesios
Masiigldnuhdmedcududeaisituerls Usenoufusuuuviasaivesldfisuunn v
vvirsalvesldfliivsslenitomafadulaidosnideyadoniuly  lmdsnaludmiludu
oghann wufladnanludnilidlunsiaunieddu vieudlugaunmiowing q suludmdmn
Aldtoyafbinunsieneinud fdomvhnsdmsinnislassns wu msaiiefiaifin (Tickets)
dwduszuufnmuiam (ssue Tracking System) adudsiidositlunsuiuusudloneundiatuly
seumsvhauadadalulunsimuinuuieled (Acle) (5] Wudu

ndandanandieiy  meideiadlunAadiaztmgul  mnedie 9 Tueansmey
Tayayusehivg [6] anteuitam Wy mavinmilesdeya (7] maﬁauimmm'%lm (8] WHudu wnaely
MaAUTIUTI WeTed  wagduundssnnuninsaivesdldfinarrindulssamlassninany
Foansilaiduaulu (Feature request) wiosesnudeiionann (Bug report) Hiethoanszaziiand

@

Aodldaunndiunses Fwdenlaliaanisiteuiidy mMeidedunaniazaiauaiedlenyae

P

TunsasrsfiainuussuuAnaudymddulassnumtudainuiets gendwisds Uira) agay
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nsuenUszsinnvesfiaiamuussinvvesuninnsaives [l Pglianssesiavesunidewihludiui
I iawwendwsiuuelidgas wasteativayuliuseninnverduisuasininudasslunis
wilvgaunnsessing q Agldnuny sulviimsifaunidunsinulnl 9 Anevaussdenin

Aoen5veliny deunagyinnsdunnnesturasuweundmdulildnusely

1.2 dngusrasAvadlasenuy

121 ueimulusailiduunissnmvesuninsaivesflivunevalnsuazimadalnivesuounaindy

figraanslé

122  ileviedeumadauts (Threshold) Aifiuszavnmasiigalunsduunuviansalvessldaesun
Jsalln 9 Hileusdeutuntelinnmsfuamaiurdendiudeumngvesun
snlvesld

123 ieimunedoslefithuvinsaivesiléiduunyszinmiu feature request uag bug report 1u
aaduiinfinu Jia Ineussinnvesiinfiniignasnsosfulunuussiamvesuvinsaivesild

FuunUsennle

1.3 QJQUL’UGI’U'?)\?IF]'Z‘Q\T’IU

13.1 a%ﬁﬂmmaﬁmmmﬁ%LLumJixmwuawvf*?mia}uaﬂ;ﬂ%uuaﬂdm%ﬁaLWﬁéﬁI@% panidu

Uszenn bug report %30 feature request

132 Iumaﬁaﬂ’ﬂLLuﬂstmmaww%miiﬁmaa@%’im%’uLawwzﬂmwa"’mqmﬁ’]ﬁu

133 dedlefiléasne Jira ticket mﬂ‘uvﬁm‘aaﬁ%a;ﬂ%’ﬁmmmiaa%ﬁaﬁﬂLﬁmﬁuaﬂmwizmmmw
Frsavesgldiildnnlueangagniosisfiafinussian bug report uazfiafinussian feature
request

13.4 ?\ILﬁ]@%ﬁﬁ]ﬂﬁumﬂ‘%uﬁmLmaasmﬁaa fio rating, text (Bags of Word), user review

va o a

sentiment, wagiitoaslvi q fls1n Feature extraction 9nUVANIBIvElENHIToaz Tianiy
Wi

1.3.5  uminnsalvelila 9 %gﬂé’fﬂiﬁagﬂﬂu‘dszmﬂmﬂizmwﬁﬂﬁﬁawizmwﬁmwhﬁfu

136 nFesdiofldadng Jia ticket Mnuinsaivesliausasesiunisnssaeuiinifinddeould

137 deyausdiegngluiinfinazivundiiudy  (Defaul) 1 1wy mnuddyuesiiaiin
(Priority) thuawilensududuuiunans (Medium) Wiy

138  Usuiliuuszandnnvesiuna lagldan precision, recall, fl-score, way accuracy

139  lunmsUszidiumnugniesvesaiesieaine ira ticket Alduviasalvesfliuuusnlusifidudoya

Wt {338ain1snsiaaeuluy manual Tu dashboard ¥4 Jira fgnwes
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1.4 YUNBUKAZITNITAIUNS

1.4.1
alng
1.4.2
143
1.4.4
1.4.5
1.4.6

1.4.7
1.4.8

149

1.4.10

1.4.11

1.4.12

1.4.13

1.4.14

1.4.15

1.4.16
1.4.17

Anwmguiuaraidefifetesiun1sin User Reviews Data Mining vuwaualaiviomad
AnwmquinazaAfeiifedosiunsi Text Similarity
Anwnguiuazaidefifeitestun1sin Text Summarization

ﬁﬂmmqwﬁﬁlﬁmﬁaaﬁumsﬁw Automate Jira Ticket, APls 984 Jira TiUalile e

Anwnw Python lausfiiiesdestiun1svii Data Mining waz Machine Leaming
vhmsmusmdeyauvinsaivesldiuissianBouiesudanaidde 221 vudu Training
data ez Test data

ﬁwmiLmuizumaimaisﬁsﬁaaﬂawimizﬁmmpﬂ%’ﬁiﬁmﬂ%umaudawﬁw

g sSuunUszanurinsaivesgldvedlunailiainsdulagldnausdeyaoonuaes
dru drunsnfie Training data 70 % uazdufidesie Test data 30 %
Tawausgansnmlunisduunuseiavunianselvewld aelde precision, recall, fl-score,
WaY accuracy

a a -

vhnsveaeumen Threshold fiiiUssansnmgsiigalunsduunumiansaivesildassuniansal
1o 9 hilenuirdeutuvdelinnmsduumeanuadeaisturesuinsaivold
vhmshstoyaurinsaivesglisulmifdiliinegninaainunteu wdwihnisuondsziam
nsfnaenuededatureruniansivesililude 1.4.11 wonsesuvinsaifisideusen
yhmsaguanuidemuvinsaiveslififianuenninande 1.4.12 Guussloady q Welfiiu
sdedmiviafafivrainety suluddddunsandeauuudeluneandesvosiinfinie (@
)

Wanedosleildlunisadns Jia  ticket mnuw%msaﬁmm@%ﬁmumzmumiﬁﬁa 1.4.11,
1.4.12, 1.4.13 Wi

Uszilluanugnaes Asui auysalved Jira ticket Tu Jira dashboard

LAz IAUIUNANUNIGINING

A3UNakININTTIY Tatausuuy wazdninlassuatuanysel

1.5 Uselavunaininazlasu

151

Ilueamseuitaansaduunumnsavesidvemeundindula 9  vuwevdlnivsewnad

dlaslomenedl  Useansan lneweniduussian bug report wag feature request

152

153

Ioipsasdlodmsuinisasne Jira ticket anuninsalvesildvesoundintila o vuuevalns
amadalasuenanulssnvvesuniansaivesyls
FeanIzezaluNSAuTIUTINANNAATY  S1en1saussintsvedidauiieguuealns

wiamadalasluguuuuvesuriansalvely
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154 freaaszeziailun1saing Jira ticket ae dawaliuieninuvendwiivietnimundasyans
Yatunnisvinisuiuuss wily Wadnseundnduveswmuedvinou
1.55  laf1 Threshold 7iUsgansamlunisduunuminnsalvewlduunetalasviomadalnianiun

F130dla 9 MlenudeuiumseliannmsiwinmaeuadeafiuYeuNIasalve s

1.6 Tassadsvaailomlulassnusumnddio
Tassnuumiadisatuiuiaiemesnidu 6 unnusenisieluil

undl 1 Ui

unfl 2 nouiuazamidefiiende

undl 3 mewanLarnaaeUYsE AV YedlunansSuunUsEIAUYAIsalve LY

unil 4 MarTREeUANEeuvesUYITsalves Y

unil 5 msasiiafindmiuszuuienutymanuniansalvesild

unil 6 unasulassnuiazdedninlunisandunislasenu
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uni 2

= av dd v
qugummu%wmnm‘um

2.1 NoegineItas
2.1.1 nMsEsuiuuviidaay [9]

mssouduuuifaen  (Supervised  Learning)  1lumaninilimadiunisiSeudveanios

N

(Machine Learning) iagineladeyayrusefug (Artificial Intelligence) Tnefumnudausitngd 1959 uda
wiglalldsumnuienidesneeuiinesluaifoiuimasunisuszananad  msnesllndiiolilduadng
ponuIldIaIUU

MdnsTeY Supervised Learning azuanaainmslisulusunsiiioudlodamiialy Jeym
ildazudlalnonsdeon Logic Bnelulusunsy wdmnthuddedl input ’udan logic fagvims
Ussanarawialsile Output enly AeufiamedifisauUssiananuideanyudildseylinount s
dm3u Supervised Leaming udvznduiumseiiuyudaznensnilvineniinmefdufmeneuvaatym
wNewn input Tl Fedeufineufunedausainzneumanuldiosiy szfowhnisadislunans
Boufnnteyslueinifogudndeneulutinuivansay  Megnaty  msaoulvireufmesaiunse
wonueglainnmiiianlulusunsudunmusnvdoli sfezvhnsaeuliirenfimesianamusndnuns
A 9 deneu Teenslan i lululusunsuvans g aw w%fauﬁgﬂizq’hmwmf{’]ﬁﬁamwum 2N
A 2.1 input ARenusavans 9 am output Areuun dudnlululsunsy ndwnniuerldlumad

V1 < =] 1
anunsakenieglainninle 9 Wunmianuselaldnimun

Computer

Program Al ——»( Model (Logic)

Output

AN 2.1 NSEUIUNSNSUINB AL LLAaN#aInIs [9]

v
o

JunpunounFensilueadlauyihnmmegeulszansnim ssurelagdaanand 2.2 Tuuiun
yaamshweamdaile o Wunwansdell  ladevhnisiinmdnivainrangUssinniiviainuag
TdlgwulddnlUlulysunsundlumanisduunUssinmey udgireuiamesauisavinnedinduninwn

wselaldnmuanlagniemsalyl



9¥€08STLLT

Tz :bes / €£:,0:8T 2952902z :Ad8) | Apnis juspuadspu ! TZ08060.09 S !S8YL! MO |||||||||||||||||||||"||

Computer

Program

—— o
Model (Logic)

A9 2.2 mythlaeafinunsseuiuamnaeddnuats [9]

2.1.2 ungniuda [10]

w1dnuga (Naive Bayes) t8u Supervised Learning Usginm Classification EULLUUMﬁQﬁlﬁ%
ausuduegrannluagiu Wesnasawsilinalagldduugaves Training data laisnn usild
mnuwiuglusssuiivimels suddundnuding winnsveditnsiaslinsmunmuhesdunuud

Woulvilisenin Conditional Probability #suansaunis (1)
P(ANB)
P(A|B) = —— (1)
P (B)

Ing P(A|B) fi /i1 Conditional Probability viseA1nutazduiiinimanisal B Juneuuazazd
MRN8l A fN3sN

P(A N B) Ao A1 Joint Probability w3eArAmaziduiignisal A uazinnisal B Ty
UMY

P(B) Ao A1A ez duivenisel B ATy

Tudhwauzieaiusazdou PEB|A) wioranuuzdufinnisal A eTuneulazmnnisal B

AT usuuvasletduannis )

P(BNA
P(B|A)=ﬁ @

MnvidesEunsaziiudnilen P(A N B) wmileuriuey ditusiaunsadouaunisves PA 1 B)

Iadusisaunis (3) wagaunis (@)
P(ANnB)=P(A|B) X P(B)=P(B|A) x P(A) (3)

P(A|B) x P(B
P(BlA) =225 @

Wiewmguivesudunldlusumisdiu Data Mining dnazidsudydnuel B 10u C Tngli A o

s

LoANSUI9 (Attribute) way C Aa Aand (Class) Aaaunns (5)
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P(C|A) = %(9

a8 Posterior probability 13e P(CA) fie AAuezilundeyainiivenvstadidu A auiinana

Likelihood 38 P(AIC) e Frmsiiaziluiifeya Training data #isinana C uazduenv3dg A
Toefi A =a, Na,.. Na, nefl mAesuiuwesv3dndly Training data

Prior probability 58 P(C) Ais Armuunaziiuvespana C

uinsAwenvisdnd A = a, N a, ... N a, AAnTuly training data o19zisunutiosunnviselsl
fisUuuvrasionviadaduuuiintues  Mdudddlindnnisiiudesuonvitoifudasesotu ¥l
anunsasaeuaunis P(AIO) laluaunis (6)

P(A|C)=P(a,;|C) x P(ay | C) X .. X P(a,|C)

2.1.3 wadudu [11]

' a

wdududunilduitnsuinguvasdoya andendnnisiindeyalmifidsligninaaintzinaa

Ameuiliuamafisriufunanaiusnguiniigavestoyadinu k iieglndfumnniigeluviaila q 3
nadend k Winmngauinadensynusedanedfiu i k desifuluasvilianuuiudanauiesan
aulafivsuAtoyafiosiifeiiogndiian vider k fanniAulufasilvinseunquituiivestoyadilsl
Rendomnnaulse anamil 2.3 diden k = 1 azldiguanitiosandeaamaeuduinandsing
widuden k = 3 sgldnmadnouludiTeumu esneglndrnandidenaec wisglndrsnandsing

\ieanilans sanesiivazidenearafiusnguiniigadunanammeu

il 2.3 suanvsdinanadneudunnandidendield k = 3 [11]

dwsuiianlduenisaulndlnaiufesseemeseninadeyaaesdeyala o ludigiivuia n &F

Wusiaaunns (7)
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dp(x,y) = X5, (= yi)? ™

o d(x, y) Aosvezvineseninedoya x wavdeya y luuSglivwn n 46

n AeduuiiRveslaya x wag y

2.1.4 suldnsangula [12]
wuunmduldazinsdenuesvsdadifinuduiusiuaaanioaarnuinfigaundulnuau
Wievhnisuusteyaeanidungu Inesaungueinduinnuanilullliviamnveesvidudfidenun

Jududs ndseniuiazinsmuesvistaddaluites q wudaingudeyafieglulnungnse aunseiisly

o

wiaznguiwlseanumiuiidmevaaindusdadedtiunmun viewennitwvndgnidlunisudngy

Y

v Ngngauwusngudeya Jslunsmeanuduiusseninuennitanla q fupmasgldiin fe

Information Gain (IG) Muialaannaunis (8) wag (9)

IG (parent, child) = entropy(parent) - [p(c;) X entropy(cy) +
p(cy) X entropy(cy) + ...] ®
entropy(c,) = —p(cy) logp(c) ©

P = ' @ oy a aa ¢ ' = a
dlo P(c) Ao anuasduiideyanziinonv3dn c ln o od ngluauns (9) ¢, munetwenv3

¢ o

JIAAILIN

[ o

Tngduanv3ddladlia1 Information Gain wnfign Avzgnihunlulnususddmiunisuingy

Y

Joyalusouiy  defvedlumansiuundeyauvudulidnduls fde  ludndudeddnnuennsdadlunis
wisngudeya szdndenuenv3dnafifidn Information Gain @1 9 waneen fAe1aazifisswesionis

WUINGUUBYaTIaVLALAT

2.1.5 M3l3euiuuusin [13]

v '
=% =

M3L3euduuUTIN (Ensemble Learning) tlunsufuusalssansnmueslunalifastu Fegnld
Tunsudsdu Kaggle Mlusuiieniu Data Science wwnAaudn ¢ Ade nsuilumadidun1smnguse

Fanasiufwanesfuunltnusiniuieaiaduluealyy  Wesnnluwawsasuuuieiiven oy 3

Bias way Variance wansinanuly aanind 2.4
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Low Variance High Variance

Low Bias

High Bia

M9 2.4 wadwsnisvinneveslueg el Bias uag Variance wansinafiuesnlu lngqndunifianasa

yetRuAealiannsiuevedlueg [13]

MU Ensemble Learning Afensmyaiiaunaiusenine Bias way Variance Aviiliiin

A1 Error Weeilgn AanIni 2.5

Total Error

Optimum Model Complexity

Variance

Error

Model Complexity

AN 2.5 ANFLTUGIZIN Model Complexity Wag@n Error MAnTuiitieadesiual Bias Lag

Variance [13]

2.1.6 IwanAwIs [14]

Inwersuashelusunsufiamulam wazdanslassmsiaungenduiildndnnineled Savh
Judlelilumaulogaunndosedusunsy  Aeoudgmn  warldlumsuimslasenis (Project
Management) Wannlaeu3e Atlassion Forvasiusunsuiissd

1) ansaadistunu (Task) 6 Tneanunsaimunszesiaa (Estimate) wiesviuaanenegyi
T#lunsiann (Story Point) uazanansaueuvsnesiliusazauiioglufiuled

2) gnansautssounsvhau Sprint) 18 Fsluustazsevavannsamsdunuldly 3 e vuil
#owi (To Do) ufifdsduiueg (in Progress) wazauiliaiaud (Done) Tngseminafiseumsvinanuds
laiau aansafezanntunulvinlusswinusavdnldmaen mafimsudludaty

3) leauseumsmhanuuds ssfiusugiiluuuusiig q (Charts) agunanisvhanly samdnvesie

laduas feuly Burndown Chart
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10

4) 31 Plug-ins wazila APIs Tvtinsimunanunsoleusasyuuvoswmueadnaunds Jira 19 Faiduay

14 APIs w04 Jira lun1svinisadsiiainannuninnsalvesyldiildainnisiseuimensowuudnlud@

2.1.7 ssuudnaudeyn [15]

syuuRamud inefisssuu vendwad vdelusunsuiiifendestunisumsdanislasenis
o fudBusunafununuaienisvesildnu malinneianudeinisveseniing
NN90ONLUUTTUULONALIS n1sBundmudgendiag nsvageugeninls nmsdvhegenduas siuluis
nsthyssnvgenduasudmniiinsldnusiud Tnedsiias Track AReaougvhangesiunousing q
Hueehsls Smnuiunthidndands e Issue Tuiitmneds snila 9 fAifewhdwsidseiunnuddy
Usznauld wenanitlu Issue Sullmeamdomiioniuimuniuiideds seaidenvesuiifonimie
Yaymiisowdly Fnsuidaymild Wusu issue annsadululdvatsusynn wu feature request uae

bug report Jusu

2.1.8 fiaufin [15]

fieufin vanefa Asflsey (Artifact) Ssnuiidieniluseumsvhandle q vesmsiaugensiug
wuutelad lnganunsautsussinvvesiiniin (ssue Type) Tgeil

1) ana3 (Story) e Aesurefsmnunenisiunisldnugenduisluyuuesvegldau 1w
iPhone users need access to a vertical view of the live feed when using the mobile app sy

2) 114 (Epic) muneds meazdenla q Sansatilluandunuges 9 1§

3) ugoy (Task) i Aaidoniuielviussaaneiiiognelsailvg

4) Yunnses (Bug) vnefs Asiuanseonuntsueninwensuaslilannsarhalsesagnios
mueudesn sy gl

5) M3UsuUss (Improvement) vanes nsanlsady

6) AuENINsa (Feature) muneds faddunsvinula 9 Agenduifansavianuiionsuaues
ANUADIN1TTRLElA

AIDYANDIAINING 2.6
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11

As a user | can tap "Forgot PIN?" so that | can secure reset my app PIN

# Edit () Comment  Assign ToDo Design Workflow v

Type: Story Status: PRODUCT BACKLOG
Priority: 1 Medium (View workflow)
Resolution: Unresolved
Affects Version/s: None
Fix Version/s: Full Onboarding
Component/s: Android
Labels: None
Description
Click to add description
Attachments

@ Drop files to attach, or browse.

il 2.6 anesivenigldvuaunsanaludusiaruiievhnssilnsanululla

2.1.9 Wsanduudnden [16]
Wadnduudaden (Product Backlog) minedis iule o fignasraiuiideswiluseunisviela ¢

wadslaigninunyiluseunisyieutagdu (Sprint Backlog)

2.1.10 wladuasa [17]

=% o

wleduein (Agile Board) Ao AwWiszyfsnnsanvaansvinulusaunisviaulagiu leevaly

3

winaregluguuuumaeiiussgluimenugessne o Unfimseaslianumedind  useaaziininndtiiile

Tuegfiunsanasiuresiiiiededulasinsvendusin 9 Teawaeduvndn Wudsdl

Y

1) To Do wangfis Aesuufivsvenisdnunugesndaliliiluseumaihnutagdu

o o

2) In Progress vaefie AadutivavenfsiuIuugesiimaviegluseunisviulagiu
3) Done muefis ARsNLTIVIUBNGd U TviEssduwEluseunsviheuagdu
Ingluseninseumsaulagtuin  dnimwwerdwasamnsoiiassyinmsiadoudiefiafiell

AUABANUANN 9 AmanuEnsYnUle degaelaauese fannd 2.7
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TO DO 26

v Other Issues 24 issues

[Test Only] OTP should not by
pass.

Android

B T (- e PTT-693

Add "Build-Version" to the
request headers to aid in
debugging against multiple

Backend

T - eees PTT-663

Invalid Zip Code on Request
Physical Card : Shipppng Address

Backend

BLOCKED 7

[iOS] Top up but balance does
not update

i0s

g+ - - prT-714 @

[Android] "Wallet - Home -
eWalle Screent" duazipnnuia

Android

- e pT-528 B

[Android] Details of Topup page
cannot save receipt

Android

IN PROGRESS 3

[iOS]Blocked by How to Top Up
from KBank : Top Up: When Top
up the money to wallet, The

ios

t (= e prT750 @

[Android] Registration page - can
enter special character to the
fields

Android

Q1 - e PTT-708  ®

[android] Authen K+ -> Enter PIN
2 digits -> kill app -> Start wellet

DONE 50

12

[ o I . PTT-710 ' again -> Error

01 - eeee PTT-696

A9 2.7 whaduaseiiidnadu fe To Do, Blocked, In Progress, wag Done
2.1.11 anumllounuvastaniiu [18]
ANumlauiuvestaaN (Text Similarity) Ae AuealepdsiuvestaaNasstonula 9
wanmsfenisulasidnusvismaludernulidugavesies nduievesiuavdesaln o 1w
msAnumsedamansiielilinadwseenunduiiaviivsuentsrnuadienaatu Tnevialuudmadns

aol 1 1

wiA19g5e1Ie 0 f 1 lag 0 vunefalanuadiendeiudeeian way 1 mneidlauadgadaiuiin
ﬁ?jﬂ F0E1935n191 Text Similarity An Cosine Similarity, Euclidean Distance, Jaccard Similarity Ju
mu Ine Text Similarity wuseanlu Syntactic Text Similarity fis nMsmiANAa1eaaaiuYestanulaeg

liaulamuvaneveslselon  aulawsiiedasasraaradurasrnsesiululssloawindy  dw

Sematic Text Similarity fia n1smANuAdBadsiuvestomulaegiaumnevesssloadundn

2.1.12 msafindananu [19]

nsafindennu (Text Summarization) fio mMsasuaumenifomludeniiidarueann 19
sonudulsyloniilufunuuesdenthiu « Tnevdn q udulwenduaessuianiie Extractive Text
Summarization Wag Abstractive Text Summarization lagl Extractive Text Summarization tJun1sw
ﬂidaﬂﬁﬁwﬁ’zymﬂﬁqmiuﬁiawﬁwﬁy’u 9 wdndusumilegldldvihnsisuuladennululselen
vdnmslunsmanilvgarliiBganauivesiiuanisiulugeniinla q Tasdwsslealafinasames
auladevesiiiuandsiulugevthanniign fuladUselomiu o ﬁﬁ’]ﬁﬁﬁmméwﬁﬁfua&ﬂu
Usgloannn Jeunazuiunuesgentils @ Abstractive Text Summarization s n1sasnsUszlen
Tmifiduaausdsnsiinnumneaseunquieviuelugontniy 4 lasnssuiunmsidesedodomes
Natural Language Processing, Linguistics, Deep learning 11n Lﬁ@lﬁléjﬂiﬂaﬂﬁaﬁqmaﬂmLﬁuﬁ"sLwlu

Ya9ganin
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2.1.13 gilnasda iwunud uldamas [20]
Universal Sentence Encoder (USE) fie nildlusnsniussavsnmlunisudasiidnusiteglu

suuuuA Ustlen douth sifalenanslinaeidunnmesvesdunusivifioun 512 SRvinfulaglitueg
furuavesenans dsgnifailae Google uazaguuiiugruvadlunagosszinn o Transformer Lay
Deep Averaging Network (DAN) Imaﬁqaaﬂmmaﬁgﬂmwﬁw corpus fifivwelvgy ety USE
Tvinsdeteyatihidudud Usslen donth sisetenans wavaglddoyathesnundunnmesifvung 512

1R 2w 2.8 wansnaauURveslunarsaesUEnignuuiyin USE

Transformer Deep Averaging Network
model (DAN) model

Vector Length 512 512

Encoding time with Non-Linear Linear

sentence length

Memory usage High Medium

Accuracy Very High High

2wl 2.8 auaudRveslunaudazUsenniigniiunin Universal Sentence Encoder [20]

2.1.14 Taeil Fhansh [21]

Cosine Similarity fio wn3nildlunisinaulndiuvesaesdeyala q ngliduegivawnves

kY

£ ! a

doya WU MImenueaeiuvesaedeni 35nshe dinmesvesdesioyala 9 Negludigll n I
1WN15 dot product ievAnyuidesInmesia q nszviveniu lneduidniosmnefaesininesi
anulndiy widyudAannmnetisaesinmesegiiy lavawnsavmal Cosine vasdaainmesia 9

@asaunis (10)

L aib;
\/Z?=1 aiz\/z?ﬂ biz

\fis COS B #iv A1 Cosine s¥niv@osINABIlA 9

cosf = (10)
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a A LINLABITNNTLS
b fia LINWBSNABS

n A9 IUIULRVERINNBS

2.2 yAdeiieatas

2.2.1 Bug Report, Feature Request, or Simply Praise? On Automatically Classifying
App Reviews [22]

nuAteillfhausUssamvesuinsaiveslifiununmnanuevdaiuasnadala udald
wadlavs Data Mining uaz Machine Leaing iodnussinnvesuminnsalvesldoonudungy
Freghamailaiild Wy Text Classification, Natural Language Processing, Sentiment Analysis «ugiu
Tnsanusoutsuniansaivesldoonidifu 4 Ussum dail

1) s1891u9AUNNTBY (Bug Reports)

2) 918NTANNFDINIINNINTUNI59U (Feature Requests)

3) Uszaun1salnsltauueundiadi (User Experiences)

4) anuienelalunislyeu (Ratings)

Tnoiileliiulehmadndnisusnguitléfanugniesgs menguiidelidenunionsaivesilivu
wavalnsuazmadalns uied1ear 2,200 ANUAALTAUAUAISU Imﬁﬁ%tﬁamwuejm LALADNLUULIER
wlEiszaunmsaidudeulusunsuveniuminsaiveslififuuinsaiussnnla Teendsuvions
vosldargnisylagauaesay Ui waansiwWSsueuiulaussinvvesuniansalvesldn ey
vielal dldnssfumszanmale Tnevirueiosionisfinaaniivieideliimutuasaliodmsuns
9 FwdanlduminsaivesdlifignazyussinnFeudesaniciu 4,400 anuAndiuuda §ideldvhms
wistioya 70 % wndu Training set tiovhmsmsuluaasemadas 9 Ainanluwdrinedu wasdoya
30 % 1T Test set ilglddmiuianalumaiiunsmsunindussavsamanntosifioda daadnsils
f® A1 precision Uszana 70-95 % wawAl recall Uszuna 80-90% wenanisdafininiien flscore 11

PrelunsilSeuiisuuseansnnaedunadneig aanIni 2.9

Classification techniques | Bug Reports [ Feature { User Experiences | Ratings

| Precision  Recall Fl | Precision  Recall FI | Precision  Recall F1 | Precision  Recall Fl
Basic (string matching) | 0.58 024 033 ‘ 0.39 0.55 046 | 0.27 012 017 | 0.74 0.56 0.64
Document Classification (& NLP)
Bag of words (BOW) 0.70 071 070 0.73 0.68 070 0.71 079 " 075 0.86 0.69 077
BOW + lemmatization 0.66 075 070 0.71 0.68  0.69 0.69 078 074 0.87 0.67  0.76
BOW - stopwords 0.71 072 0.72 0.76 0.68 072 0.69 078 074 0.86 0.71 078
BOW + lemmatization - stopwords 070 071 070 073 069 071 074 072 073 085 066 0.74
Metadata
Rating + length 045 084 059 0.46 0.86  0.60 0.69 082 075 0.63 022 033
Rating + length + tense 0.46 0.87  0.60 0.48 0.86 0.62 0.69 081 074 0.70 0.27 039
Rating + length + tense + 1x sentiment 0.46 088 0.6l 0.49 0.84 062 0.68 079 073 0.78 0.21 034
Rating + length + tens + 2x sentiments 0.46 0.88 0.61 0.49 0.82  0.62 0.68 079 073 0.80 0.21 034
Combined (text and metadata)
BOW + rating + Ix sentiment 0.65 079 072 0.70 0.72 071 0.80 0.80  0.80 0.90 0.67 0.77
BOW + rating + Isentiment + tense 0.70 071 070 0.73 0.68 0.70 0.71 079 075 0.86 0.69 0.77
BOW - stopwords + | ization + rating + Ix i + tense 062 085 072 0.71 079 075 0.81 0.76 078 088 062 073
BOW - stopwords + lemmatization + rating + 2x sentiments + tense 0.68 072 070 0.73 0.69 071 0.74 072 073 0.85 0.66 0.74

29 2.9 malTeuiieulssansameuedunalagldinatinves Naive Bayes fe 9 fiuuninnsalvesyly

vukaUalasuazinadalnsiladanun [22]
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va o

{ifoavihdoyauvinsaivesléfanuiseillduniu Training set ilasndimavinaanliud:
foyadmmnindefiewlonninid methodology Tunsinaaniiany titeléifutoyaiudnlulunisFeus
WUU Supervised Learning Tnuluina LLa:I%L‘fJuUizmwﬂuaﬂwimiﬂjsuaa;:ﬂs’ifﬁiﬂiﬂmuumﬁmﬁmw‘h
nsuenUssan Tuadeniimsiaussamuninsaiveslifiussnsnmasiianvesnuided et
Wiguieuiuisnsdnussanvesuninsalvesyldlulassnuumdngn

Founnsassriamdfeiivlassuumdadn fo  nuielsjaiiilufineinussamuesun
Fsnlvesldiniivsvianerlstne Tngléinalln 38015 wazdanediusne 9 w9 Data Mining wag
Machine Learning udnhnadwsitldunisuisuiuiismslaliuadnsléiiusavsnmanniiaeluns
foussamuvinsaivesdld  uenaniduurihissslevivoanniwadnsidadsaldlidaniunis
aaedosfioTiareinislinuueuniieduresdlénu 1wy nadonsiuau bug report HiuaooNALfie
dutolviinianvinisudly udu dulassnumdadinjuiluinsdaussnnvesuviansalveald
Ivfeglungu feature request way bug report Trilsiognausiugr Tuszavsnmgs Wethlvahadufiaie

uu Jira Ineuszuanes Issue Tufinfinvzdulumudszavvesuniansalvesldndnnguls

2.2.2 Mobile App Evolution Analysis based on User Reviews [23]

muaﬁaﬁiﬁﬁﬂmLﬁ'mﬁ’umsﬂww%ﬁa}uawﬂsﬁmuuaﬂwﬁm%’umﬂuuaimsi‘mv‘l’WﬂwﬁLﬂﬁwﬁﬁq
wnlumnuAnduvesgldnuidseweundindy  flimuveunieliveuusundindiulubodatng 1wy
flafdunnsvhany anuendiglunsléon punnsewing 4 Andluseundiadu siuludsiladdumsyhay
figpsnsliimaiunieusudsiliatu Wudu Tasdemeilussiuisasnesfuroueundindu uasiing
FlaunSeuiisutiui neusUnakeundindunasnduinaweundiady Aldusianuveunseliveuly
Fedladsuutadluthe wagldidenueundiaduuussuuUfiRnisueunsesdiivoin Whatsapp 91niwag
alnsuvinsneaes neidueeUnalnduilddunaiinissuanuuy major Widu 7 A%a wag minor 39

ATY SzezategsEnIfouiuenewl 2016 IWaufuseuduneaud 2017 denini 2.10

T T2 Te Tz

T3 Ta Ts
- - @ - Positive Topic

- - Negative Topic

g
o7y 0381,

N . ’ »" O”“O”'"

P

— - Similar

a“ u,

030 N 4> o2 odos d) Negative Similar
Topic Chain
o9 o0
. o Similar Topic
3/ '. '. '. Sentiment Changes
SR B BR BE B BE
."“’"’"””’mﬂ“"‘””” o
Topic Chain
"

il 2.10 segensminisdanguanudnmiuesldelaglilunaresiiforecneundindunaunsosd

Whatsapp 918n159UAA major N@U 7 A3 Wa minor 39 AT4 [23]
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i3dulaldnguy] Data Mining Way Machine Leaming 11v1N15nsed 3angu IAT1e Wagn
ANUdITUSYRIaYaviatenau]) WU Natural Language Processing, Sentiment Analysis, Supervised
Learning, Naive Bayes Classifier, Latent Dirichlet Allocation Tagianiglunismauduiusszninaun

Fansalveadldassuminselln o naadelauiuls Jaccard Similarity Ingumguivesninuinazduun

¥
=1

Uszyndld 13und1 Jaccard Extended Similarity Sendnnisddnyuessnidsiifenisianguioyaiiuans
nAUEN o Ao AMUAAILAIUIN wazANUANTIUTEEU wdnhwiaznguuinIsImezd saudediuun
Uszununiansalvesdliindulssandesnmsiiidunisvhauln . desnisbiudlagaunnses desnsli
Uszaumsalldanudeto doensliudlugaunndodla 9 uazdu q Snunnaneg saulufdnmilueanis

JanguuarinszideyailafnAutuluinsaifnudnie

Y

va o o P

fifoavimgul Naive Bayes flamAfeildlumsduunyssinnvssarufadfiuindumiuia
Wudan  iernuAniuday wlgTuunUszunnvesuninsalvesdldlulassnuumdudin
ity Adusnsnstussrismadeiivlassouundadn fe mAdelialafinyiieatuame
LLazLLmIﬁmaww’imszﬁ‘uaq;ﬂ%’mmaﬂwam-ﬁuuaumaaﬁﬁ%ad’] Whatapps feulazndisuinniiesdu
govliuad  luvazilassnuvndadinadlafeiunsiaussiamvesuinsaivesliueundntuln 1
wazthluaadufiaifinuu Jira Taeuszianves issue Tufiaifnazidulunudssamvesuminsalveslai

Tumaakunts

2.2.3 What Do Mobile App Users Complain About? [24]
nuATEIIn AR fuUsBantesuinsiiauresldnuseundiady 05 vuueualns
Tileglsth Inevhmsdnddueuddorlimeieusslomilunindenfinnsuuninsalifaunguiid
nadonmIINveseUNAluINTian Wearldtuimaudlalaedy szuatvenaasiinineinsvie
YAAININI99IU Quality Assurance 311iA F99BIUTNITINNTLIR
mu%’aﬁlﬁaﬂLLaU‘wﬁLﬂéﬁuuuLLa‘LJaT,m%ﬁmamqmnﬂwmwgmaqLLanémsﬁuanﬂﬁamm 20 uay
WaALATU LLﬁﬂL‘TJuﬂfcjmﬁ rating WABLNNTIVEOWIAU 3.5 S1uau 10 weUnAlAty LLﬁSﬂﬁjﬂJﬁ rating &y
found1 35 $1wau 10 weUndiedy wdsnduhnmafununmenzuninsivesiiiuusaziey
walnduiilimilsdoaninn mnzumnsaiilivilodoasnn fhazddeduevidensyaisiideudiad
vm v

Usglenilunmsihundangu nqueidenagyinisnsiaeuuninnsallagefoniseny viaudila wasius

Uszunnvesumiansalienues JsasilafiazueundwduliSes 9 dmumneamylng Aazdinnstudiniy

[
§ U a

Wl anvnelanadwiviadu 13 UssnniSeanudduanudfiny aanmi 2.11
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™ The most frequent and impactful complaint types.*

IilJ - Most frequent Most impactful

m Complaint type Rank Median (%) Rank 1:2 star ratio*

& Functional Error 1 26.68 7 210
Feature Request 2 1513 12 1.28
App Crashing 8 10.51 4 2.85
Network Problem 4 7.39 6 2.25
Interface Design ) 3.44 10 1.50
Feature Removal 6 2.73 3 4.23
Hidden Cost 7 1.54 2 5.63
Compatibility 8 1.39 5 2.44
Privacy and Ethics g 1.19 1 8.56
Unresponsive App 10 0.73 1 1.40
Uninteresting Content 1 0.29 9 1.50
Resource Heavy 12 0.28 8 2.00
Not Specific — 13.28 — 3.80

* All results are at the 95 percent confidence level.

t This column indicates the ratio of one- to two-star ratings across all apps.

A9 2.11 Ussnuninnsalidsauvesldnuueundiaduuuuetalss lngdndduniuainudvesnisny

Yaymanunnludesnsdu 13 Ussian [24]

NAITNN 3.2 AIUUY ¥WUIT Functional Error, Feature Request, App Crashing Wuau

Aniudsavanudisuwsnigldnunatanniign Taeswiuudinsouraunil 50 % vesunianselidau

¥
a v Al

Vo uddeildlivinis Train Classification Model usiagnsla WiswwsldiBnmsiudoyaund ainiiu
dwdnnsmeadiundndusuisesiauyaisluliauinniign 13 SuUAULSN  FINTTUIUNTAUARUIUIY

2

nseylagnduRIduLuy manual Les

'
a

defumnsnsiuszrienmddeidiulasinumddin de cideidldlaldeansmeiy Data
Mining %138 Machine Learning 3ndnUszianvesumiansaivesdld laildfimsthesdanuiiinsesilaly
sovenludgnamnisy dddassnuumindinazaseunquitlugesdull fo msdaussamvesuriangal
voulilngldmansniwinu Data Mining wag Machine Learning uazthluassiiainuu Jira \ietawan

syoziialunIsaseRAne lUSEn AU NALSUS ot nRRILNBasElgI9a TN SRR UL A le

2.2.4 App Store Mining is Not Enough [25]

mu'ﬁ%’aﬁié’éﬁwLﬁ'mﬁuumimmﬂmaa;ﬂ‘ﬁmuu@ﬂwamei'fu i0S ﬁlﬂlﬁagjwuaﬂaim% wiaguy
Social Media du 9 uaziwadalng #o8na Social Media Aifiswaugldnuuaziwuuniasaigs fe vin
wos (Twitter) 1usiu Tneffidoszyi msdauvinsaivesildruneundinduiiioniedeidldny

a

Aoy visedsnseanshiunluuuwevalaseghadetuliiieane  esangldanuuisaululauly
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AvbuuwazianinuAniulukevdlns  wildlunadiuniawesunu  Jadiaandululdgeidayanis

a s v

Tweets azfamdfnuazduiusivdeyarieguunevalaiie

{Adeldvinsdonueundiatuuuneualafin 70 weundiadu wdsnduddlurims Mining
Tweets wazuvinTsoivumadalasiiiadostuis 70 weundiedu neluszesiamnduami fegind
uinsalvesfldlat Afanudedesiuuminsaivesldnuuuuevalng viouvinsaivesdlilathei
Usinguuninwesvsomadalas wiliusinguuueales legldndnnis Cosine Similarity 3iAszviun
Fsalvewdldaesuninisalla 9 vuniawes weddlas uasmadalas MdiflAunndt 0.6 wlad un
Asaivedliduiivnngnniaeudseyala q diunisudsutu ndenduivinimsaseiag
ToauayiinsliaTesiuy manual nadamils anamd 2.12 i

1) f11uau feature request 22.4 % uay bug report 12.89 % fUTINqUUTAReTuTaad
alos uiliusnguunedalas

2) Feature request 43.51 % Wag bug report 56.61 % fiUsInguuAnmeiuazinadalas usdlsl
Usnguunevalasamadu  andeyadsnanisiliifvasuinminsalvesfldnuieguunevalng

Wiesegafelidiisae $1dudedddayarnunasduiiavihlinisusuusnanmesweundinduiidadu

1000

[
]
- ‘ "I m
o |

ey
|l.||||H ‘l |l||' L‘ ; ||“l

# of feature requests and bug reports

7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69

App 1D
= Tweet ==Review —Common feature req & bug rep —e—% of unique tweet topics

A7 2.12 WIBUWBUIIWIU feature request wag bug report ¥aeVia 70 uaUndntuidIdelaldenan
wenauLvasTiIvesdeya Ao inwes dlas Naninwmesuaralns uag % wans feature request fiu bug

report AINURNIZUUNIANDS [25]

MATellAlY Naive Bayes lunisuenussinvvesuniansalvesdliuukevalas wadalns uwae

mawes 1Ty feature request %38 bug report w3edu 9 Falassuumudiniazld Naive Bayes

Widgaiu ewniiuszavsnmas Tuvaeald Training data ludSunamldldunawiuly wenanil

nuAdelllaly Support Vector Machine fipsanfiuse@vndn wanin Decision Tree @1M150NT09UN
Fsalvewlduuninmesilifeiteseanlulaanii
Feuananaiuseninenddeiiulassuumndudinfe Adeiliadusesieriuindiuniansel

= oA s a s '3 s & v M va ° A oA
o3 lAla o MUTINguULMEIdY o wennuedlns wu viawes wadalns Wudu lildlimsiesesde
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Percentage of unique tweet topics (features and bugs)
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Hglumsiuundszianvesuninsaiveslivuetalnd madales viseninmaiusdedidla udlasenu
windadinazyjutiufinsduundsznnvesuninseivesdiduunevdlnsuazinadalas waznisasnafioie

194 Jira IngUsennvad Issue xTupgivUssinmuesuviansalvaslnlunaduundszianla

2.2.5 AR-Miner: Mining Informative Reviews for Developers from Mobile App
Marketplace [26]
cau My 1 o= 2 A a v & a | 2 ' Py v &
NuITelinaniwssinuinaaweundedutiuiulnegisindinn - TuudasUidldnuamnse
T inududaunnn Swuseundinduuualasignanilnananglénuimugy Fmawingldonu

Tonaasdldnuweunaindundl Arzunlinsluutazuaninnufniuluremauualnd SanshuuLazaIy

a da

a & P A e & da AR a o & i | o = a av rad
Aniuwaniidudnivsslevidedninuueundindulusgiunn  wsetielingufiedda  dlinn
Aosuusaialviyldanuiisnalauniign

Jgymideaumnde  dniawilifiiasasyiuusdedeveseundnduiiule  elvgldanu

lngsauianuiisnalasnniign  ewnUSinadeyaildiuiuun  Ussneuiunaiaiedelunsingey

w3 19g

Ya v =

wuudnludi nenquiadedslavinnisianniasdiontodn App Reviews Miner (AR-Miner)

Y

e 2,

A o v

yalszasAaniiiedndusunquuesaudniuiiinansenuredlinulaesumniian 3l

2

UNOUNTT
YINUNAN 9 il

1) 14 Expectation Maximization for Naive Bayes (EMNB) Fadu Semi-Supervised Learning
Usziammils vinnsnsesdeyadilianysal uazliifeadeseen Tasduunusznnvesurinsaiosnifuaos
ngu Ao Informative waz Uninformative tiothlunafildunnsedindeiamsuninsalfifiuselowdso
iR wedws fie Informative

2) 1 K-Means tfiovhnmsdanguussinnvesuminsaiiiidnvasadoful e fuuuausisiu
frimilsniansaivesldla q azgndnndulriedlfifivaudnduioiniy

1Y

3) 1d LDA wievhnisdanguussinmvesuminsainiidnwaeadiedulivnedu Tneviauniansa

o 9 anunsagndnliieglauinndmils Topic ¢ asnnuisasaunminsalvelinianuazeny awinig

DB UNENANTUYY feature request wag bug report W0du 9 1A
4) FadrsuannudfrensiaznguauAniuwagiinsiang
5) wanwmanguvesnuAniundanuddgySswmndnuanunniviesluguuuuiiaisny ¢

faUnNUNUNNTYINANLENTD fanInd 2.13
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Review Instances of topic “more theme" Score
1 | Also we need more themes! 0.932

Just wish you had more themes or abilty to make a

2 | custom theme.

0.800

more theme [1]

1
swype feature [2] 0.8 word type
0.6
restart default

space bar(3] keyboard [10]

more option word predict

support Chinese

like keyboard langauge [6,8]

predict text [7]

AT 2.13 NSUERINATBI AR-Miner YaInguALAAWIY 10 nquusnAifiaudfguInfignvosuaunain

U Swiftkey lag Keyword “more theme” Qﬂﬁm‘f]ué'uﬁuwﬁd [26]

nauiideldldiedesto AR-Miner Tty wmeaoniofivsshnisiausyavsamuanadosie
AukaUndAdu Android ﬁﬁﬁi’wmuuw%mszﬁﬁuaq;ﬁ%mﬂﬁga??u 4 woUndatu Ae Swiftkey, Facebook,
TempleRun 2, TapFish Tngldn precision, recall 53t fl-score Wuiaiausyavsnin wazuenanil
Falghluileuiu forum nsuansmuAndiuesulatves Swiftkey ‘1’7iLﬂ@lﬁpﬂ%ﬁmmmmmemm
AoutusiousUndladild Tnonanisvnassiilade 3esdle AR-Miner tutipanmuiidesldaurasldidu
9819070 samﬁgﬂﬁmaﬁwéﬁﬁﬂizam%quqmﬂ uenINTMY feature request UneEnaliinuaInns
TITmdeyaluy manual 8neg

TassnumdadinasiuunAnvesisedluduuninlunsinieiediofioaiuuniansal
vosld wiumnsnsfunssimafeiaiaedosfloTieneiuinsaivesld uéninaussonluguuuudl
fesemsiarudle uwiirdeslovetlasinuumiudinfiasiaunduisdunsadrsfiodia Jia 990U

F150iveeld Ineuseianves Issue Fusgiuussnnvasunminsalveslinlunadiuunld

2.2.6 Automatically Create Jira Issue from Firebase Crashlytics [27]

uneilalldnddeitad uinandenisth Jira anldusauiu Firebase Crashlytics dudu
mwsmilefumsgsiasening Atlassian dadudiwes Jia uaz Google Mwdwes Firebase
Crashlytics 4% Firebase Crashlytics fio lausiafianansatluansaldlulyludueundindunasiuladly
dleluludueundindunsasivlesiinnisUasiasetnangiuiu (Crash) 6 Firebase Crashlytics azviinns
a%’”lﬂﬁuﬁﬂi’lEN’]‘LF\}WUﬂWﬁ@Qﬁi%Q'ﬁ’]ﬂﬁ%LﬁﬁﬂLﬁﬂ%ﬁu%}ﬂﬁ@ﬂﬂmwﬁﬁu W Folwd uazmnelavusTiaves

Toanindaym WUudu iulilu Firebase Console @tinamnaunsadnangseazidontuniendsls

NSDUTILNNTLALADUN19DLUANLE
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JIR-1 10f1 2

[Crashlytics] [Linked Issue] MainActivity

# Edit () Comment Assign ToDo InProgress Done =2
Type: B Bug Status: TO DO Assignee: (7)) Unassigned
Priority: 1 Medium (View workflow) Assign to me

Resolution: Unresolved
o 2
Labels: None Reporter: - Jirawat
Karanwittayakarn
Description (Jirawatee)
This issue was created from the Crashlytics dashboard for Jirawatee. Votes: 0
* Summary: MainActivity .
« App: com.example.crashlytics Watchers: o Stop watching
« Platform: android this issue
* Version: 2.2 (12) .
Created: 10 minutes ago
Attachments oo Updated: 10 minutes ago
(}} Drop files to attach, or browse. Agile

View on Board

Activity
HipChat discussions

Al .m—ems Worklog istory Aetivity Do you want to discuss this issue? Connect

. to HipChat.
There are no comments yet on this issue.

Connect Dismiss

() Comment

il 2.14 segnsiiainUseiam bug ignadslu Jira 910 Firebase Crashlytics ivhnsidousiaiu APls

V94 Jira [27]

M9 Atlassian way Google #oenslimsvhiuresudsmimunsensuainieniaundasyi
sunnday Tnedafiuidnlngussmiannsenduastetniaudaselonld Jia (Duedesioly
nsuimsianslasmsvenduasuuueladeduda dnfudafiagnunniesawiluludueundiadunie
Fulestafasognenssiuiy Google azyhnnsisen APIs v Jira tievhinisadns Issues Tulweladuain
Tnenszuaumsimunduluogesmlu Wswadniaunfindslausi3 Firebase Crashlytics asly wazly
¥nmsseenlu Jira AU Firebase Console intes fegha Issue ﬁgﬂﬁ%’m%’m Firebase Crashlytics 11l
71 Jira \Jussnmil 2.14 sﬁarﬁ%’a%ﬂﬂLmeamiL%miaide Jira fiU Firebase Crashlytics sna$afu
insesilefianunsnainsfinfinuenmudsziamvosuniansalvesld TasvinnsGonldau APIs veq Jira iilo

dsarnsdmesidnluiuieaiufl Firebase Crashlytics v

2.2.7 Recommending and Localizing Change Requests for Mobile Apps based on
User Reviews [28]
NuTeldvinsdanguuriansalvesglinddnvaredeiulieglundudesdu  1ntwiinig
a 3 va Y ' i zl' v ~ ISy f o Ao
JEYUMNTHveldneItugaunnsewing 9 fisausunld Weveniildalidle dlaidula Aldw
Wendasiugaunnsestu 9 esranuialivan 9 auudes Natural Language Processing uae
Clustering Algorithms #1199 Fsudaanlanaansoonuinar  Adeilaviinisaiiunieslientoin

CHANGEADVISOR Tpgiiilafidunisvinausas
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1) wenUsznnvesuniansalvew LUy maintenance aanunld

2) fanguuminsalveslinifidnvazadefiliegnguideaiuls

3) venldlnd uazdlerdula MhliAngaunndestu Tnsdetoyanuvinsaivesld waswes
glinisiosdulvamdnluluasesile

{Adoasi¥Bnsvin Data Cleansing vossmAfedhnlflulasaruumdndin ilosanivans
fupou  warfierwandengy Feaznandeluluundn W deusndreszmiseideiliulaseny
wndudin Ao nuidelaiantedofitsssyldiildnlndla flidueslsiiliAngaunndestulaess
Foyannuvinsaivesiliuaseesaldniisulnanlituiniele drurdosdloftagianilulassny

wnUadinasimiiniiasafiodin Jia wenUssnn Issue mudsznnvesuninsaiveiduuudnlulii

2.2.8 Ensemble Methods for App Review Classification: An Approach for Software
Evolution [29]

AU sTUTImUNsivesldifieviimauenUssumidu  bug  report,  feature
strength, feature shortcoming, user request, praise, complaint, a% usage scenario Tagyinnis
unmuvAnssiveslian 7 ueundndusanini 2.15 wdnhundsaanlrifuudazuninsaiilerduyn
foyaisoudiargntoyannasulitulimanasshnisiaussavsamaedunaiilunauuuie: 1wy Naive
Bayes, Support Vector Machine, Logistic Regression, Neural Network uazlulpauuusiy Ae
Ensemble models Taglt@n precision, recall, wag fl-score Iguasnsdussnmd 2.16 Tnenuiiluiea
wuusa Suszdvdamlumssuunuvidnaivesildgenitlumanuuies ddunadifiuszavisnmgsiiaals

A1 precision 0.74, recall 0.59, wag fl-score 0.64

App Bug report  Feature strength  Feature shortcoming  User request Praise Complaint Usage scenario  Noise
Angrybirds 97 77 205 43 243 71 34 19
Dropbox 190 116 203 93 172 21 130 11
Evernote 226 139 227 82 190 51 172 10
Tripadvisor 102 127 249 80 182 43 157 18
Picsart 87 77 99 24 380 41 27 48
Pininterest 214 77 201 48 256 23 53 5
Whatsapp 74 31 97 34 280 27 19 156
Total 990 644 1281 404 1703 277 593 267

Naive Bayes SVM Logistic Regression Neural Network Ei ble A Ei ble B Ensemble C
R F

P R F P R F P P R F P R F P R F P R

F

Bug report 08 066 074 | 086 068 076 | 090 060 072 | 083 075 079 | 086 072 078 | 0.86 072 078 083 080
Complaint 050 002 003 | 020 003 006 | 050 002 003 | 045 008 014 | 020 003 006 | 020 005 007 | 045 0.08
User request 073 018 026 | 069 033 045 | 068 026 038 | 071 039 050 | 0.72 040 051 072 040 051 071 039

Feature strength 060 013 022 | 069 029 041 075 023 035 | 070 050 059 | 070 050 059 ( 070 050 059 | 070 050

0.81
0.14
0.50
0.73
0.59

[
[
Feature shortcoming | 070 077 073 | 072 057 064 069 057 062 | 074 075 075 | 070 077 073 | 070 077 073 | 068 080
|
\

Noise 083 042 056 | 083 042 056 | 1.00 058 074 | 069 075 072 | 069 075 072 | 069 075 072 | 069 075 072
Praise 067 075 071 | 074 071 072 | 076 054 063 | 076 073 074 | 071 079 074 | 071 079 074 | 071 075 073
Usage scenario 067 009 016 | 056 018 027 | 070 019 029 | 073 027 039 | 059 021 031 | 059 023 034 | 069 034 046
Average 070 048 051 | 070 049 055 | 075 042 052 | 074 059 064 | 070 057 0.62 | 069 063 065 | 0.71 062 0.64

29 2.16 AdsgansnmnlinnyateyanageulaglilunanisTunlssinnuuuien waslunauuy
534 [29]



9¥€08STLLT

Tz :bes / €£:,0:8T 2952902z :Ad8) | Apnis juspuadspu ! TZ08060.09 S !S8YL! MO |||||||||||||||||||||"||

23

unA 3

nsHRILaENagaUUsEANSANlunan1TIuUNUTHIANUN T Salva g 1Y

wnAnATeiuladuauduneundndamil 3.1 Tnedunouwsnifunsiauuasvagey
Uszansnnluinansduunusziamuminsaivesilideiuteyatinduuvinsalvesiliifinaainud
nnuAss 22 Inadwseenunfulimanissuundssinnuvinsaivesildaeshnnaiivssdvinm
wnnfign  duneufireaiuminisaeumnuddeuresurinsaivesglilaefinmunadoyadmiu
nsnanoniiomadauiaissavsamanniiaelunisszyiuviasaitidounielsl nadnsildooninie
ATautsimnzauniian  uarduneugarhedumsinseiurinsavesgldlmidiiosuunussamun
Faseiinduusznn bug report wie feature request finsasaaiesiielusunsy Command line il
PUTIMURSel  vhmstuundsan | asndeuuinsalnden  washnsdeuseiuisileadne
Juimfaudsvese  Ineflomluuniazesuveietuiuneunslilinddunanssuundsanmves
uninsalvesflifiannsaduuntszinnvesuninsallfifu bug report u3e feature request léfpensdl
Uszavisam Tnetumeunisiiiunuiovuaudsldiiedu 4 duneu fail

3.1 Sumeunsifusiusmuinsaivesdliegg

3.2 fumpunisianluwafiesunUssamvesurinsaivesly

3.3 fumpuniaiiouifisulsyavsameduinanssunyssamvesurinsaivasld

3.4 Junpunisiheentumatieldlunisiuundssinnvesuninsalvewly

Ten i 3.1 d@uilalarinanatunaun1sa iU uwUUazd gAY IUN

1
User Reviews
Labeled user reviews
from[6lasbug | Train classifiersfor | (L ) ____| L. .
report, feature > e i Crealg truth set of > Lal?eled pairs n! user
duplicate user reviews as duplicate,
request, other N -
T reviews not duplicate
v l Y
e Evaluate
Fa et c\af:l!(l;r fortad € performance of De‘erm\rr;;%:ghca(e ------ --%»| Duplicate threshold
P ed------1 different classifiers
; l [ )
Best classifier for [« ¢

feature request —

Generating |ssue Tickets

LA R

_| Collection of unique
classified user
reviews of the mobile
app release

Unseen user reviews
of the mobile app | ---F----» Analyze user reviews
release

Unique classified
. - . ___ ] unseen user reviews
Issue tickets (Jira) [« Generate tickets of the mobile app
release

AT 3.1 TURBUNITAMRUINULUUALLDIAVBINITNRIUILALNAFDUUSLANT AN aN1TIUNUTLLAT

UnINTaively
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& < a ¢ o
3.1 °Uu9]El'Llﬂ']iLﬂUi'JUi')N‘UVI')"\]'ﬁﬂJ‘lJE]\?I?:\lrl?l
& & & o a 4 v o I Ay v v <,
Tuneuilagilunsiiununuuiansalvesdlimedwnlavinisuendssinnl gy
Training data wag Test data wieidunisuszudavarlunisfinaaintviiuunisnsalvesdlduuu manual
ulufiasewainnuuntetieveteys vnlididudenlitoyayaiediuanuiden 2.2.1 [22] FalaUal
ansannilvandeyauniansalvewlilans & 4,400 unInsaleglugulnssasiawuu JSON Tngananse

Wanlaan https://mast.informatik.uni-hambure.de/app-review-analysis/ éﬁ'\‘lmwﬁ 3.2

Bug Report, Feature Request, or Just a Rating? On Automatically
Classifying App Reviews
Project summary

This project was conducted by Walid Maleej and Hadeer Nabil between summer 2014 and summer
2015. It has led to a master thesis and a paper that is currently under review in the IEEE International
Conference on Requirements Engineering.

Project Data

1. Data and Coding Guide
2. Results
3. Source Code

Acknowledgement

We thank C. Stanik and D. Pagano for their support with the data collection and the feedback, M.
Haering for contributing to development of the coding tool. This work is supported in part by the Microsoft
Research Grant (SEIF-2014).

o = a

Al 3.2 i duledveanguidninawided 2.2.1 Adaldnmilvandeyauniansalvesildngnineain

U U

wan [22]

VANNTTMUNUTENNUNINTalvealdasd19Banuanided 2.2.1 sldtnausgiionsdnwun

Uszunnuviansalveslilaganansanitivantsann https:/mobis.informatik.uni-hambure.de/wp-

content/uploads/2015/03/Data-and-Coding-Guide-.zip BeiiinasunevasunIngaiveliusziny bug

report Wae feature request é’fﬂﬁ
1) Bug report gl¥nueBuredstamitnulunisldnuueundindu  wadnssunisvianuils
Wgauvesiantunisyinaule 9 visoTweUnAntulnesay Wy
“Uploading is not working with the i0S6”
“Every time | launch the app, it crashes”
“After the new update, my mobile freezes after I've been using the app for a few minutes”

“I' lost all my phone contacts. Great, thank you!”


https://mast.informatik.uni-hamburg.de/app-review-analysis/
https://mobis.informatik.uni-hamburg.de/wp-content/uploads/2015/03/Data-and-Coding-Guide-.zip
https://mobis.informatik.uni-hamburg.de/wp-content/uploads/2015/03/Data-and-Coding-Guide-.zip
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2) Feature request gl¥uesuietisilaidunisyiau seasiBunvesweuniiadunniamely

veflaituAufifiogudn uidosmslifineusuusdiatey wu
“It would be great if we could copy and paste text”
“Great app, only one suggestion, it would be great if it allowed for daily flow values.”
“I wish you could add a link that would allow me to share the information with my Facebook
friends”

uinsalvesflifisiusulinnnudden 2.2.1 sgruiseeniiudusziam fe bug report, not
bug report, feature request, Waz not feature request s?f:aaEhww%ﬁaimm;ﬁ%’l,l,as%’a;gaSu q 7
Lﬁm%’aagmﬁuasﬂugmwu JSON fanndi 3.3, 3.4, 3.5, ua 3.6 ARG bug report, not bug report,

feature request, Wag not feature request MUAINU

"id": 217,

"appId": null,

"reviewId": 3247,

"title": "PDF Problems",

"comment": "I liked very much the upgrade to pdfs (divisions and search) However, they aren&#39t
displaying anymore Fix it and it will be perfect\nBest wishes",

"rating": 3,

"reviewer": null,

"fee": null,

"date": null,

"dataSource": "RE2014_app_and_play_store_apps",

"stopwords_removal": "liked very much upgrade to pdfs (divisions search) however, aren&#39t
displaying anymore fix will be perfect best wishes",

"lemmatized_comment": "i like very much the upgrade to pdfs (divisions and search) however, they
aren&#39t display anymore fix it and it will be perfect best wish",

"stemmed": "i lik very much the upgrad to pdfs (divisions and search) however, they aren&#39t
display anym fix it and it wil be perfect best wish",

"sentiScore": 3,

"sentiScore_pos": 3,

"sentiScore_neg": -1,

"stopwords_removal_nltk": "liked much upgrade pdfs (divisions search) however, aren&#39t displaying

anymore fix perfect best wishes",

"stopwords_removal_lemmatization": "like very much upgrade to pdfs (divisions search) however, aren&

#39t display anymore fix will be perfect best wish",
"length_words": 31,

"present_simple": 3,

"present_con": 1,

"past": 1,

“"future": 1

A9 3.3 e euninsalveslduseinn bug report
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{
"id": 1481,
"appId": "350189835",
"reviewId": 189,
"title": "Dope AF",
"comment": "Always a big help, love your video of the venese beach wax king selection",
"rating": 5,
"reviewer": null,
"fee": null,
"date": null,
"dataSource": null,
"stopwords_removal”: "always big help, love video of venese beach wax king selection",
= "lemmatized_comment": "always a big help, love your video of the venese beach wax king selection",
EE "stemmed": "alway a big help, lov yo video of the ven beach wax king select",
g "sentiScore": 3,
§ "sentiScore_pos": 3,
= "sentiScore_neg": -1,
= "stopwords_removal_nltk": "always big help, love video venese beach wax king selection",
8 "stopwords_removal_lemmatization": "always big help, love video of venese beach wax king selection",
:|' "length_words": 15,
3 "present_simple": 1,
2. "present_con": 1,
@ "past": @,
8 "future": 0
3 b,
S e L, y
3 Nwn 3.4 mamwmmim‘umﬁﬂﬂlﬂixmw not bug report
~
a {
3 "id": 199,
2 "appId": '"358801284",
3 "reviewId": 3307,
® "title": "Fantastic",
s "comment": "I would of given it a 5 if I could pin on Pinterest from it.",
fi "rating": 4,
- "reviewer'": null,
g "fee": null,
N "date": null,
g "dataSource": "AppStore_Random",
§ "stopwords_removal': "would of given 5 if could pin pinterest from it",
3 "lemmatized_comment": "i would of give it a 5 if i could pin on pinterest from it",
P "stemmed": "i would of giv it a 5 if i could pin on pinterest from it",
é "sentiScore": -1,
- "sentiScore_pos": 1,
f "sentiScore_neg": -1,
" "stopwords_removal_nltk": "would given 5 could pin pinterest it",
3 "stopwords_removal_lemmatization": "would of give 5 if could pin pinterest from it",
o "length_words": 16,
= f
"present_simple": 1,
"present_con": 0@,
"past": 1,
"future": @
H

M7 3.5 fegnunmiasalvesdliusean feature request
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"id": 1508,

"appId": "436491861",

"reviewId": 241,

"title": "Not bad",

"comment": "I like the chicken bites but they always forget at least 1 sauce every time",
"rating": null,

"reviewer": null,

"fee": null,

"date": null,

"dataSource": "AppStore_Random",

"stopwords_removal”: "like chicken bites but always forget at least 1 sauce every time",
"lemmatized_comment": "i like the chicken bite but they always forget at least 1 sauce every time",
"stemmed": "i lik the chick bit but they alway forget at least 1 sauc every tim",
"sentiScore": 2,

"sentiScore_pos": 2,

"sentiScore_neg": -1,

"stopwords_removal_nltk": "like chicken bites always forget least 1 sauce every time",
"stopwords_removal_lemmatization": "like chicken bite but always forget at least 1 sauce every time",
"length_words": 15,

"present_simple": 3,

"present_con": @,

"past": @,

"future": @

A9 3.6 FegsumInsalveslduseian not feature request

3.2 dumaunsiaulunaveduunUszinnvasunIansalvagld
Tuﬁumauﬂ%Lﬂuﬂﬂsﬁmw%miaj‘um;ﬂ%ﬁiwsaﬂﬁmﬂ%’a 3.1 WIMINITNAABIMENUTLANTD
U%?ﬁ]’]iﬂj‘uaﬂﬁﬂﬁﬂu bug report %39 not bug report oy feature request %39 not feature request

Ingfaasnuwnnssiuivzgnliiludeyatidlunseusbituleadudmsd 3.1

91971 3.1 Meesuandfuiilfiludeyatndlunisseudbituleg

ECH GREGITRL!
comment umnsaliuatuvesyld
lemmatized_comment uinsaiveslifdsuslulssloatmualidunndwi
stopwords_removal uinsalvesflifiihdmgalunvdinguesnainuszlen

stopwords_removal_lemmatization | uviansalvesliniAmmegalunissinguesn wasiudeum

wdosglulszleaviaualinanedusindw

Tz :bes / €£:,0:8T 2952902z :Ad8) | Apnis juspuadspu ! TZ08060.09 S !S8YL! MO |||||||||||||||||||||"||

rating Azuuuauiawelangldnuliiuueundindu da1sening 1-

5108 1 Ao UEgA Wag 5 A fivign

o
U 6

length_words PuuiAnyiiauaiiegluuninnsalduadunils 9

tenses U present simple, present continuous, past simple,

wag future Mogluuvinsalduaduni 9
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15197 3.1 Fvesauansreiuilddudeyadndilunssousliiuluea (se)

A3 Anasue

sentiScore AzLuuTHninuiEndulanunINsalveldfuatu

= a i = & o a = = @ a
wila 9 Inedersening -5 Ao Wudauuniige fs 5 fe 1D

vInuNiign

part of speech 37U3U noun, pronoun, verb, adjective, wag adverb ﬁasﬂu

UNIATUN 9

word2vec

nnnesvasmdniiegluuniansainis q

doc2vec

nnweivetenasiegluuniasainils 9

IngdanasfinfuansiulunsduunUssianuniansalvesyléasgnuusesnduasssznmman

Ao Tumauuuiien (Individual Model) wazlamaunuusas (Ensemble Model) InsusiazUssinnusenauly

medanasiunesalull

Ya

fRdelddenilinesiunnasiuuisiiwesinldsuiulaidudnuisdy 28 senmsiles laed

1) Individual Model Usznauluaie 7 lumasewelUil Ae Multinomial Naive Bayes,

Gaussian Naive Bayes, Bernoulli Naive Bayes, Linear Support Vector Machine, Logistic

Regression, Decision Tree, e k-Nearest Neighbors

2) Ensemble Model Usenauluse 6 lawmasasalull Ae Random Forest, Extra Trees, Max

Voting, AdaBoost, XGBoost, iag Gradient Boosting

v v
o

518aL,DUARIN5199 3.2 Aolull

A15799 3.2 518N157R8STAN1NNSUNTHRaSTILANAN N WLAas IS U lga U WY

aneudl 318N15WL1995
1 comment
2 lemmatized_comment
3 stopwords_removal
4 stopwords_removal_lemmatization
5 rating + length_words
6 rating + length_words + tenses
7 rating + length_words + tenses + sentiScore
8 comment + rating + sentiScore
9 comment + rating + sentiScore + tenses
10 stopwords_removal_lemmatization + rating + sentiScore + tenses
11 comment + part of speech
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29

aeun s78n15WL295

12 lemmatized_comment + part of speech

13 stopwords_removal + part of speech

14 stopwords_removal lemmatization + part of speech

15 comment + rating + sentiScore + part of speech

16 comment + rating + sentiScore + tenses + part of speech

17 stopwords_removal _lemmatization + rating + sentiScore + tenses + part of speech

18 rating + length_words + part of speech

19 rating + length_words + tenses + part of speech

20 rating + length_words + tenses + sentiScore + part of speech

21 word2vec + comment

22 word2vec + lemmatized comment

23 word2vec + stopwords_removal

24 word2vec + stopwords_removal_lemmatization

25 doc2vec + comment

26 doc2vec + lemmatized_comment

27 doc2vec + stopwords_removal

28 doc2vec + stopwords _removal_lemmatization

PN LASIUNSHLIBTUNIEY 28 5181574995 wazlumanIsILUAUSELAN 12 9aNaSTUWa?

gidglavinstdddeyauninsalvesldnsdvanany #e bug report, not bug report, feature

request, WAz not feature request lneiiseazldenfn1sen 3.3 saluil

715199 3.3 Sruudeyauriansalvesdlduenauminany uaringuszasdvesnisunlulyd

Data Bug Report Classification Feature Request Classification
Bug Report 256 Feature Request 207
Training Not Bug Report 256 Not Feature Request 207
Total 512 Total 414
Bug Report 114 Feature Request 88
Test Not Bug Report 114 Not Feature Request 114
Total 228 Total 202
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Hwesanlngagldnmmioududoyatinduds  snviuauiiaes Ao part of speech,
word2vec, uaz doc2vec FavnaffifuazuansiBnmsmeausazailagendiognsuniansaivesliumiaun
3915080 A “Very useful. But it is difficult sometimes trying to type an essay without landscape
mode. It is ridiculous how a word processing app doesnt let u type landscape.”

35111 Part of Speech
idesmnumansaivesilieglusuuuulstlonnwdnguuszneulumeninvesdsing 9 1wy

=% a a 1o °

noun, pronoun, verb, adjective, adverb Wudu Q’%é‘)’ammammgwmwmmu‘uaqmﬁuﬁmcsm 9 ﬁag’iu‘uw
Insaivesiliensazifedestulssamvesuminsaivesiléfaziuun Jdlsth part of speech wudu
wﬁﬂuﬂwa%ﬁﬂﬂﬁimmaﬁaui widlAsTvhldfAe nstfusuau noun, pronoun, verb, adjective, waw
adverb BIAEN 9 ﬁﬂimgag“[,uw%mﬁwﬁq 9 FeilerFumstiusunusanindeusaente

Python 1e$tu 3 tulsingfaniwd 3.7

# function to check and get the part of speech tag count of a words in a given sentence

def check pos_tag(x, flag):
pos_family = {
'noun': ['NN', 'NNS', 'NNP', 'NNPS'],
'pron': ['PRP', 'PRPS$', 'WP', 'WPS$'],
'verb': ['VB', 'VBD', 'VBG', 'VBN', 'VBP', 'VBZ'],
'adj' ['JJ', 'JIR', 'JIS'],
'adv ['RB', 'RBR', 'RBS', 'WRB']

.
" e

cnt = 0
try:
wiki = textblob.TextBlob(x)
for tup in wiki.tags:
ppo = list(tup)[1l]
if ppo in pos_family[flag]:
cnt += 1
except:
pass
return cnt

A9 3.7 TeaAtun1siudIuau part of speech MTBuMIBAIE Python 119354u 3

aSuwpgnaene 14 Dictionary ﬁLﬁ‘U tag N 9 ﬁLﬁIEJ’ﬁJ'aﬂﬁJU noun, pronoun, verb,
adjective, uag adverb wu 61y noun vl tag Ffululade NN, NNS, NNP, NNPS visednidu verb a¢
il tag MOulUléAe VB, VBD, VBG, VBN, VBP, VBZ Jusiu Mntuvinnsadn tag 99NUIANUIAIILING
tag oglsUng 1 tag ﬁlﬁaaﬂmﬂy’uﬁagmﬂu Dictionary fagvhnisuanduaniwes cnt TWitaswils vh
wuillvauauussloaitazUsvinmues fagldeoninind ui noun, pronoun, verb, adjective, Wag
adverb  fiumnglutssloaduiisuninlvidn  uavansodnauvdniuludundduiiaesifeld

TuwavininisiSeusld 119199 3.4 wanadn part of speech vaswselendiag
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P59 3.4 A1 part of speech UBILAAZTLATDIAYDIUTElUARIDE

Sentence: Very useful. But it is difficult sometimes trying to type an essay without landscape

mode. It is ridiculous how a word processing app doesnt let u type landscape.

Type Total
Noun 9
Pronoun 2
Verb 5
Adjective 4
Adverb 3

35%1A1 word2vec

'
o o a

Wewne 9 weriulunmwdnguanansadiliinnnimienuanedusgiviunisuedngn

]
negluvselon ¥ilvinsld Bag of Words uie TF-IDF fiaulaufissudnisusinguesslaglaidiiiss
fumaiusingeglulsgloaoahlissavsnmlumssuunussiamvesuninsalanas  §3sedsléi
word2vec  alunilsliAZnisih word embedding  wasiinsfinnsanisdiseusuresdiiaulam
auinedae Taeasdesd corpus vualwginnTiusiuTiaddwinng o Aldfuludiausesiuly Tu
Iﬂiﬂmuumﬁwﬁmﬁiﬁi’f corpus U834 Google fiei GoogleNews-vectors-negative300 FWalinailnan

@7 https://drive.goosle.com/file/d/0BTXkCwplSKDYNINUTTISS21p0mM antuldlausnd Gensim

711A15 decode dfsnameanundunnwesauinalng uawhnsderunazalulsyloaidosnisidnly
Uszinananunneestu  aglanadnsaundvesnunlunneesvesiiu q awmil 3.8 uanwiieeg
NAMBSTRIAIIT “Very” anUseluadetn “Very useful. But it is difficult sometimes trying to type

an essay without landscape mode. It is ridiculous how a word processing app doesnt let u type

A& 1 o

landscape.”  aziunnwesvesmflaasiluansdnidadifininuaisuiuaseivanean  Jadnfeenns

nnwesvewiUsgleaiaznaailuensdaedii Tnouoviunefsiusazifeglulselen wanmunefiaa

o

#19 9 verladmils wasluninddnFareustlualausyloanile



https://drive.google.com/file/d/0B7XkCwpI5KDYNlNUTTlSS21pQmM
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[-0.06923115 0.05459658 0.04707791 0.05625349 -0.01346863 0.03091693
-0.06291606 -0.07083508 -0.02088246 0.04161089 -0.0393168 -0.0422241
-0.0789726 0.02657797 -0.09373336 0.04820842 0.05639772 0.1240375
0.00569079 0.05822063 -0.13822374 0.02340301 0.01874197 0.04318891
0.01512907 0.00066189 -0.11086778 0.01711468 0.01032464 -0.05153672
-0.03336386 0.0018027 ~-0.0593381 -0.06494875 -0.03257814 0.03479282
-0.06730127 0.02027018 -0.07200469 -0.01203033 -0.03049812 0.0152317
0.01343047 0.05434244 0.03032401 -0.00955622 -0.03677965 -0.05669002
-0.00403236 0.05126869 -0.11419708 0.16615307 0.02051493 0.03080825
0.0294996 0.12223063 -0.10379854 -0.12261698 0.01706665 -0.07893523
-0.07897192 -0.01801085 ~-0.10613263 -0.07166662 -0.03787835 -0.08998851
-0.07565644 0.05964809 -0.03545242 0.05228333 0.03405948 -0.0475216
0.02286626 0.03111826 0.02490376 0.03725582 0.11626203 -0.00307333
0.03425157 -0.05167219 -0.04232765 0.03996501 -0.03257963 -0.09101194
0.0333107 0.04679427 -0.05590959 0.10991649 0.06580894 0.04804354
0.02758543 -0.057156 -0.03973571 -0.02979081 0.03931472 0.05288552
-0.01238688 0.09600443 0.11569116 -0.03563013 -0.01366004 0.04201121
-0.05402599 -0.01080261 -0.00087962 0.05391148 -0.05529828 0.01983927
0.02317429 0.01195612 -0.02524971 -0.12565361 0.02654742 -0.05879319
-0.0255023 0.10664965 0.01442145 -0.01816013 0.00643078 -0.03549129
0.09272593 0.04515116 -0.02551438 -0.047616 0.136681 -0.08364907
-0.0763023 0.02688084 0.05825032 0.06142589 0.01967762 0.02745123
-0.05653101 0.02109269 -0.04384974 0.09947056 0.01874313 0.04655955
0.12130003 0.05638605 0.10129064 -0.05764392 -0.04670751 -0.01693143
-0.03202759 -0.05261893 -0.00939573 0.10855307 -0.06607649 -0.005692
0.010299 -0.13497059 -0.07673916 -0.0194075 -0.04968471 -0.09218837
0.06027617 0.09054399 -0.00562163 -0.0208575 0.01306758 0.04781865
-0.03493357 -0.02468323 0.02993818 -0.02120253 0.07464425 -0.00571638
-0.09588838 0.01607293 -0.03953784 -0.10415982 0.0045896 -0.04080921
-0.0152321 0.1495711 0.0969942 -0.17675646 -0.02073094 0.02025472
0.00862345 -0.01065595 -0.01067358 -0.03456781 -0.01574122 -0.00988568
-0.02273293 0.02579389% -0.00184724 0.00072742 0.00061091 -0.06204804
-0.13288054 -0.023084 0.07622007 0.02777682 -0.03875524 0.02830531
0.0190299 ~-0.02788347 -0.04297249 0.01132634 -0.11994946 -0.02524768
0.05120984 -0.06719942 0.00856833 0.04299518 -0.05095441 0.11565189
0.1008895 0.02875134 -0.06335233 0.0109929 0.00954604 0.07320318
0.08693491 -0.00977756 -0.06898671 0.0233388 -0.06872299 0.0313792
0.04988222 -0.00120362 -0.03855223 -0.0402755 0.01528711 0.01411317
0.04585714 -0.03584175 -0.05536484 -0.03673518 -0.04535295 0.01668883

0.00568568 0.01393303 -0.01512432 0.07490748 0.06252936 -0.01223504
0.0063559 0.00837259 0.11595158 0.02613683 -0.01198711 -0.01141754
-0.04288967 0.09134505 0.01493061 -0.02451384 0.01746074 -0.00290724
0.02430766 0.05141103 -0.01254325 -0.08538302 -0.06105365 0.02613997
0.06118597 -0.09266408 0.03108155 0.06405422 0.07295054 -0.05797282
-0.04617298 -0.01108697 -0.02203737 -0.00736919 0.0572028 0.03975913
-0.00717838 0.00260435 -0.02037444 -0.04411002 0.04874372 -0.08596696
-0.09459512 -0.06317939 -0.05945202 0.04880878 -0.1000773% 0.02990375
-0.02048662 -0.03622325 0.04664787 0.0442193 -0.00187282 -0.05856924
-0.03779399 -0.05530582 0.04290785 -0.0417159 -0.06670085 0.02938533
0.00848846 -0.04419276 -0.01424101 -0.01650182 -0.04682277 0.14471814]

A9 3.8 FR819INABSYRIANIN “Very” NlAannnsuseaianasie GoogleNews-vectors-negative300

A5%1A1 doc2vec

Wesnnunminsalvesdldunsuninsallagansuniasaiteguuievalnsiiduiuvaieysslen

=2 P a

vnumnsaiinndwisgentin  nsld doc2vec  FwwlinnsiaunaliiuusiazyUsyleaiieglugent

Y o = a =

Wenfuiletaslunismenumnglagsiuvesiiagenti fideaflanndgiuiiiinisi docavec ailunils
Tuflwesmsduundseinnenaaeiilsyavdanlunissuunusziamiindy word2vec  lunsdiftuniansal
vosldfinrueniuin dmiu docavec tumdneitu word2vec ifiwudiuAsuaInnispaLdiiusyes
nawesvesila q fudseuing Wumsganuduiusvesyssleeln q fuusleaseuddugeviimils 4

sULUUTRIINMET doc2vec TanwuAmeiunInil 3.8 WissudfmlavudiazaAasunnseiueaniy
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dovnsssuimesuundssavesuninsivesidnndeyadnaiuiiiien Ao s1ems
Aesdiuau 28 91uMees Lazdano3unsiuunyUssandnuiu 12 danesin vililalueanig
FuunUszinnuriansalvesdldindu bug report w3 not bug report 336 Tuaa uazluaan1siwun
ﬂixmwuﬁmiaﬁ%ﬁﬂﬂ%’j’uﬂu feature request #se not feature request 336 luina Favzuan

51882,09nBNATIUTUNBUTA LU

3.3 funsunsisuifisulszansnmvadlunanissuunUssanvasuninnsaivaslly
1um’mﬁauLﬁﬂwizﬁw%mwmaﬂmmam'ﬁﬁi’muﬂﬂizmmawmimaaﬁmm;ﬂ%ﬁu Mlalaens
ﬁm?mﬂ'ﬂprecision, recall, fl-score, Wag accuracy Yaaumazliag 675&?1"1 precision, recall, fl-score
annsaltlausianisSeudvenndosnts Python e Scikit-leam Tngldilaidu classification report
Sumiiwessndudemiafiwes Ao Amaindde wavAeanilueaviiuneld  wazezdindunadng
genulu Dictionary dwannsathivldnuseldtidomts fegremsldiladidu classification report

iUl scikit-learn.org Wufan wi 3.9

>>> from sklearn.metrics import classification_report
>>> y_true = [0, 1, 2, 2, 2]
>>> y_pred = [0, 0, 2, 2, 1]

>>> target_names = ['class @', 'class 1', 'class 2']
>>> print(classification_report(y_true, y_pred, target_names=target_names))
precision recall fl-score support
class @ 0.50 1.00 0.67 1
class 1 .00 0.00 0.00 1
class 2 1.00 0.67 0.80 3
accuracy 0.60 5
macro avg 0.50 0.56 0.49 5
weighted avg 0.70 0.60 0.61 5

A7 3.9 degensldauileidu classification report 97n scikit-learn.org

Tuvhueufeniua accuracy fanusamilalagldfendu accuracy score a1nlausnd Scikit-
learn  logdsnsfiwesdnduaesduduieniu classification_report fogenslaileidu

accuracy_score niuled scikit-learn.org Wufanmd 3.10

>>> from sklearn.metrics import accuracy_score
>>> y_pred = [0, 2, 1, 3]

>>> y_true = [0, 1, 2, 3]

>>> accuracy_score(y_true, y_pred)

0.5

A9 3.10 M9 19NILIEUASATU accuracy score A1n scikit-learn.org

dlensuisnmsianauszavsnmeeduwansduunusunanuriansaiveslduds At lueadild

NNIMTUEUNIATIVRNELEUTEAYN bug report 256 UNIANTAL not bug report 256 UNIATRIAMN


https://scikit-learn.org/stable/modules/generated/sklearn.metrics.classification_report.html
https://scikit-learn.org/stable/modules/generated/sklearn.metrics.accuracy_score.html
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MaeElns uvaaeumeYataNanadouUsEn bug report 114 uv33158 not bug report 114 U

31508 oA precision, recall, fl-score UasAaTd bug report salUflemn accuracy vodluna lag

dnsduszninsgadeyaseus wazyadoyavaaoudu 70:30 uazvi 5-Folds Cross Validation el

lunagninsuuagnageumeyateyaniiniuvainvaly  uslilesnndtuiulumanisiuunlseinn  bug

report %38 not bug report WuidwuULNGs 336 laaa FITedeldinnisideniissualiaadududulsn

fA1ANURIUENINTgAIINNISLY 5-Folds Cross Validation $uansfannsed 3.5 waglumadndusiy

Ao i o al' ' v = o & o =
LLiﬂ'ﬂummLLJJ‘uEJ']:u']ﬂ%ﬁjﬂﬁ]’mmﬂmﬁsqmmgaLi‘c’JugLLazsqu@ﬁEJULUu 70:30 AR NN 3.6 Iﬂﬂ%ﬂﬂﬂ.ﬁ]

nadnsfldanmsvi Cross Validation lupisnedl 3.5 Wuwdn flesanndudeufjiffinfigalunisin

Usgansnmuedunanisduunyszinninszliaarunisiseuiuasnaaeuandeyanaieyn

M5 3.5 Jeaduuduusniidusgavsnmgaianlunsiuunuseunnuninsalveyld bug report

%39 not bug report el 5-Folds Cross Validation

Bug Report
Classification Techniques Accuracy
Precision | Recall F1
BOW - stopwords + doc2vec + RandomForestClassifier 0.8 0.82 0.81 0.8063
BOW + lemmatization + LogisticRegression 0.77 0.83 0.8 0.7878
BOW + lemmatization + PoS + LogisticRegression 0.77 0.83 0.8 0.7878
BOW - stopwords + |lemmatization + word2vec + | 0.74 0.9 0.81 0.7838
VotingClassifier
BOW - stopwords + lemmatization + rating + sentiScore + | 0.76 0.84 0.79 0.7837
tense + PoS + ExtraTreesClassifier
BOW + lemmatization + PoS + VotingClassifier 0.78 0.78 0.78 0.781
BOW + lemmatization + VotingClassifier 0.78 0.78 0.78 0.7797
BOW - stopwords + lemmatization + rating + sentiScore + | 0.75 0.83 0.79 0.7797
tense + ExtraTreesClassifier
BOW - stopwords + lemmatization + VotingClassifier 0.8 0.74 0.77 0.777
BOW - stopwords + lemmatization + rating + sentiScore + | 0.77 0.79 0.78 0.777
tense + LogisticRegression
BOW + rating + sentiScore + tenses + GaussianNB 0.6296 0.8947 | 0.7391 | 0.6842
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M1397 3.6 Winadududunsnidussavsnngeiigalunisiuundssianuninsalvesly bug report

w30 not bug report laelddnmdnresdeyasewin training waz test Wu 70:30

Bug Report
Classification Techniques Accuracy
Precision | Recall F1

BOW + doc2vec + ExtraTreesClassifier 0.7983 0.8333 | 0.8154 | 0.8063
BOW — stopwords + doc2vec + ExtraTreesClassifier 0.7982 0.7982 | 0.7982 | 0.7928
BOW + doc2vec + VotingClassifier 0.83 0.7281 | 0.7757 | 0.7838
BOW - stopwords + lemmatization + word2vec + | 0.7391 0.8947 | 0.8095 | 0.7838
VotingClassifier

BOW + lemmatization + word2vec + LogisticRegression 0.76 0.8333 | 0.795 0.7793
BOW - stopwords + word2vec + LogisticRegression 0.7623 0.8158 | 0.7881 | 0.7748
BOW + lemmatization + pos + VotingClassifier 0.6623 0.8947 | 0.7612 | 0.7193
BOW + lemmatization + LinearSVC 0.654 0.9123 | 0.7619 | 0.7149
BOW - stopwords + ExtraTreesClassifier 0.6601 0.886 0.7566 | 0.7149
BOW - stopwords + lemmatization + ExtraTreesClassifier 0.656 0.9035 | 0.7601 | 0.7149
BOW + rating + sentiScore + tenses + GaussianNB 0.6296 0.8947 | 0.7391 | 0.6842

NI 3.5 uandliiiudn geen (Bag of Words) viafianunsavilsanmsiudiuauanud

o

sysumvasAuanisiuivsINgegluuninsalvewld wasnmsld TF-IDF wlasinmesvegediituls

o i ¢ sala °

& s i P 1o a ] 2 A o a !
WuNmeasUaIA1 TF-IDF SZNL‘U‘Uﬂ']'ﬂ’]u’(]ug\]iQmuﬂqiSWQWQQUSGQV‘UQ L‘LJuWLﬁ]EJ‘iﬁ/mmmmﬂiyLLa%‘uNama

=

msduwunUsziamuninnsalvesildindu bug report 3o not bug report uniign Lipsnfiwesidu

q

a

nilsludiuusenevvemsdududiuusnvedlumaiiiusednsningeiian Tuvugndeys meta-data vewey

walady fo azuuuANuionely ANueIveUIATAl AvluLe THANIANIINUNIN TRl

o

sghadeiulianunsaldduunUssamuninsalvesldldegdivsednsnmme  dedunsmiaulaife
Susufnilauazaldinadia word-embedding An doc2vec wag word2vec wgglunsILUNUTEANUN
sallaegefivse@ninm nanlainelin word-embedding Tufififie doc2vec wag word2vec Hudl

Usgavsnmlunisduwundszinnuninsalanitmeiaiuuasiseganisinmvensen (stopwords
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removal) #sansvinlmdusindmy (lemmatization) ieseeghaealaglslld word-embedding Wnanae

o A

Tuvaziientiu part of speech tlildfiaasfidsmaianssuunusznnumiansaldsdanaldansusud
aosuazanuiainUszdvBamviniuliinezifiees pos siwegsevielifniy dedunndndevisie
mslddanesiuuuuTnesswan - ensemble  methods WU RandomForestClassifier %39
VotingClassifier 1ngaglunmsduunussinnumiansaivesgldindu bug report 3o not bug report vhdl

UszdnSnmaaniinisldiiesdanaiiuiuuneiiiesdanesiiladanesviuntaviitu
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dwsuTmsfiiussansnmgeiigadmiunmsduunUssinnuvinsalvesfldindy bug report
%39 not bug report ﬁ?u #onsT4 Random Forest ensemble model $ffu doc2vec fildannsuuas
ﬁﬁamwﬂuumimsaimaa;ﬂ%ﬁLmﬁmqﬂaaﬂlﬂuﬁa ImediAn precision, recall, fl-score, Wag accuracy
Ussann 80-82%  wenananTEmaviifiuraulafiensiderutegluurinsaivesldunindmes
oonuazyilidusndmi  udmnild  wordavec  wlasderuliiunnmesvessslon  uwild
ganesfiuuuusmens VotingClassifier snusnUssianuninnsal wan1snaassnudnlae recall gafls 90
% wazidudiliSouisuiuiBnmsvesnudden 2.2.1 338nsiitusavsnngaianvesnuidesana
warldnaaadilassnull  Iduandiumanvinevesnsed 35  anduividususuusnvedisnisly
Iﬂiﬂmuﬁﬁﬂisﬁ‘vﬁﬂwwqqﬂdﬁﬁmiﬁﬁﬁqmammﬁ%’aﬁ 2.2.1 Wi

dmuunminsalveslduseian feature request Uag not feature request e Mg Tamaitle
NNIMTUEUNIA TNV LTUTELAM feature request 207 UNINTA] not feature request 207 Uw
Fsaiviniiaesalad wmedoudegadoyanadouUssam feature request 88 uniaTsal not feature
request 114 uvia19al Wiomen precision, recall, fl-score ¥03AaTd feature request saulUdiom
accuracy wedluwa laedandwseningatoyasew; uazyatoyanaaeulu 67:33 uazvih 5-Folds
Cross Validation titelluinagnivsunaznaaeusmeyadeyaiiiramainuats wsidesanduouluna

= Yo o =2

MMTIMUNUTELAN feature request #30 not feature request UURTWIUNINGY 336 Tana HAd8Felavin

U

' ' a a

MsFeNNEIALUAFUSUAULINTINA1ALLLIUEINNTFAULEAIRRTIN 3.7 wazluwadnduduusn

=]

o ) a ' 1% = % &, Y
‘1/13,JmmLL@Jumaﬂﬂwqmmﬂﬂ’]'ﬁLLUﬂSQWUEJﬂﬂaLiﬂugLLazﬁgﬁwmaaUL‘Uu 67:33 A9RITNN 3.8 Iﬂﬂf\]gaiﬂf\]

nadnsfleanmsvi Cross Validation lupisnedl 3.7 WHuwdn flesarndudeufjifnaiigalunisin

q

UsgansnmvedunanisduundszinninelideyavaneyalumsiSeuiiasnaasu
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M139% 3.7 Teadusuduwsnidussavsnngeiigalunswunyseianuninsalvesyld feature

request 3o not feature request &35 5-Folds Cross Validation

Feature Request

Classification Techniques Accuracy
Precision | Recall F1
BOW + rating + sentiScore + XGBClassifier 0.81 0.83 0.82 0.8279
BOW + rating + sentiScore + PoS + XGBClassifier 0.81 0.83 0.82 0.8279
BOW — stopwords + lemmatization + rating + sentiScore | 0.8 0.85 0.82 0.8247

+ tense + PoS + ExtraTreesClassifier

9¥€08STLLT

BOW — stopwords + lemmatization + rating + sentiScore | 0.8 0.85 0.82 0.8247

+ tense + PoS + XGBClassifier

BOW + rating + sentiScore + tense + XGBClassifier 0.8 0.84 0.82 0.8231
BOW + rating + sentiScore + tense + PoS + XGBClassifier | 0.8 0.84 0.82 0.8231
BOW — stopwords + lemmatization + rating + sentiScore | 0.79 0.85 0.82 0.8166

+ tense + ExtraTreesClassifier

Rating + words length + tense + | 0.77 0.9 0.82 0.8166

GradientBoostingClassifier

BOW - stopwords + lemmatization + doc2vec + | 0.75 0.88 0.81 0.8108
XGBClassifier

BOW + lemmatization + word2vec + LinearSVC 0.69 0.88 0.77 0.7676
BOW + rating + sentiScore + tenses + GaussianNB 0.6576 0.8295 0.7337 0.7376
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M13797 3.8 Tnadududuwsnidussavsnngeiigalunisuunyseianuninsalvesyld feature

request e not feature request Wngldidnsdruvesdoyasewing training wae test Wu 67:33

38

Feature Request
Classification Techniques Accuracy
Precision | Recall F1

BOW + lemmatization + pos + ExtraTreesClassifier 0.7238 0.8636 0.7876 0.797
BOW — stopwords + doc2vec + GradientBoostingClassifier | 0.7238 0.8941 0.8 0.7946
BOW - stopwords + doc2vec + ExtraTreesClassifier 0.7212 0.8824 0.7936 0.7892
BOW + ExtraTreesClassifier 0.7143 0.8523 0.7772 0.7871
BOW + rating + sentiScore + ExtraTreesClassifier 0.7027 0.8864 0.7839 0.7871
BOW + lemmatization + doc2vec + AdaBoostClassifier 0.7419 0.8118 0.7753 0.7838
BOW - stopwords + ExtraTreesClassifier 0.7157 0.8295 0.7684 0.7822
BOW - stopwords + word2vec + ExtraTreesClassifier 0.6937 0.9059 0.7857 0.773
BOW - stopwords + lemmatization + word2vec + | 0.6838 0.9412 0.7921 0.773
ExtraTreesClassifier

BOW + lemmatization + word2vec + LinearSVC 0.6944 0.8824 0.7772 0.7676
BOW + rating + sentiScore + tenses + GaussianNB 0.6576 0.8295 0.7337 0.7376

NATNA 3.7 uaasliiiud gadn siianunsamlaainnisiuiiuiuaudisssuanvesd

o

wansfufiusngegluuninselvesld wavnsld TFIDF wlasnnesaegeifidulddunnneives

A1 TFDF - Faduedunuesaiifiinsevingudtomids  uilwesiifinnud

o

o

P

R EAN

NARBNITTILUN

Uszamuniansalvesildindu feature request %38 not feature request inigaudeaiunisduun
Uszanuniansaldndu bug report we not bug report tesnilwesiduniludnlssnevvesiau
dusduusnueslunaifussdvinmaeiian  dedunmihauleffedidauuasusuiilildlineda  word-
embedding A8 doc2vec way word2vec wngglunisiniunysztanuniatsal nanlainnaila word-
embedding lufiiiie docovec war word2vec thdlsvansamlunssuunyssinmuniansaldesniy

o
a v a

wielakuunsfnegenmsihameasen wsensvilndusindn Tusaeifieaiu part of speech tulally

fiesfidmarensiuuntseinnuninsaifeduneliansusuiiniuasaesii iausyansamrindulal

Teelifees  pos  wegievielifny  dedunedndevilsfifonslidaneiiuuuusiuegisman
ensemble methods 1t ExtraTreesClassifier 50 XGBClassifier 11tglunsdnuunuseanuniansal
vosldinTu feature request w3e not feature request tufiusyAvsamganinsléifisssane3iuuuy

e BNeeeanosnulnsanasNuntanLy

'
a

dwsuiBnsnivssavanmgefignd msunisdwunUssiavumiansalvesyldindu feature
request #3e not feature request Hu AvN15lY XGBoost ensemble model aufiu TF-IDF #lgainnis

wlasternuluuminsalvesld uwarlddeyamnianivesuniansel e AzuuuAUitnell LasAzuuy
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o75unirw3An Tasflen precision, recall, fl-score, wag accuracy Uszanni 81-83% UanNaIntenIsnIs
vilsithauladio nisliifisstoyamaanuesuvionsal e azuuuanufisnela Srusuddwiiegluun
el uazduau  tense s 9 flegluuviansal udsaniulidanesiuuuusiuess
GradientBoostingClassifier 41tenUsELANUNINTal Nan1saaeInuIlae recall gj&ﬁn 90 % woNNT

AIdedalmuSeutieuiuisn1sveswdden 2.2.1 B9isnsilivssansningeignvesnidedinanuayle

Y Y

v v

neaadlulassnull Touanslifuadanvinevewsnd 3.6 ssmuinidududiuusnverisnmslulassnuild

Tdnnswaniuvasiliaesiunnsiuesnlufivsednsnmgeninisnsiananvesnuidde 2.2.1 i

3.4 tunsunsteanluaaiiellunssuunyssinnvssuniansaivasdly
mé’amﬂﬁﬁwmii’mﬂizﬁw%mwmaﬂmLmamiﬁﬁLLumJisLﬂww%ﬁa}uaﬂ;ﬂ%ﬁgﬂﬂizmm bug
report %39 not bug report warUselnn feature request YER! not feature request %ulﬁhkmaﬁﬁ
ﬂss%w%quqﬁqmaanmﬁqaaﬂmLmau,ﬁa Tutuneutandunisiheonlumamatuiewsedl 4 luuni
5 dolu Fensiheenlumatuannsavildlagldlausiavesniu Python #tedn Pickle vhmsyiesn
Tuwasenunidulriduana pkl Fsannsolndmadluihdnlituedosdleflldadaiiafindmsussuy
famudamils Wadwsunmsiheenluwanansdanmii 3.1 Tneflsitusunniivesdesn fe lna

wardelndnazgnasrevudiovinisiieen

import pickle
def export_model(model, file_ name):

#serializing our model to a file called {file name}.pkl
pickle.dump(model, open( 'models/' + file name + '.pkl', 'wb'))

i 3.11 fegraldanislilausd Pickle lunsiieenlumansduundssunnuriansalvely
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uni 4

N13A5998UANNY I FoUVRIUNIATAlVR LY

umMNIalvewldliaaumainvaneinn vsuiasailianuentey vsuiasaiiaueIin
LLG]I‘UIBEJﬂ%ﬂﬁum%ﬁ]ﬁiﬁmﬁ’]ﬁﬂqﬂaﬁL%‘IENLa‘&JDﬁJ"LJ weneweSuneieds o Wentulddavdudymiinulunis
Toueundindy  vialunsSomeflaifumsrhauiidwinmely  mauseliomuniarsaliveaniin
“unsaltidew”  Feteudlazvhnsadefindindmiussuuinnudygmty  axdesdinnsnieaeuun
Fsaitdourewans Lﬁaﬂaﬁuﬁi’wmuﬁﬂLﬁ’mﬁ%gﬂﬁ%ﬂqﬁ'ﬁu%ﬂﬁ’uLﬂuﬁi’wmumﬂvuixuuﬁmmu{]wm
Fnswitsiiaasaldlunmsnsgeumuddouresuningeiite  nsiamuedendeiudnnuming
vastan1 (Semantic text similarity) uwineuisnazanansavenldiuniansalaesuningaila 9 danu
wilouniendefunnweiivaslinduuinsalddeudolity Suduasdomna@auts (Threshold)
vesmuAdeitimumnyaudey luunissulaiomesnduaesdnseldil

1) mswleuyadeyaiiievhmsnnasmmauedeiuvesurinsalvely

2)  msmen threshold Fivsueniduuriasalfisdeunield

18NN 4.1 LanItuUnaUNISAL LI UREN9aLLD8A bIUNT

o
¥

~
( Classifying User Reviews Determining Dup%ate User Reviews
¥

Labeled user reviews

from [6] as bug Train classifiers for

...... N [ 1
report, feature user reviews Creale_ truth set of Lapsled pairs oi_ user
P duplicate user reviews as duplicate,

equest, other . -
: reviews not duplicate
¥ 4

Evaluate
performance of
different classifiers

Determine duplicate
threshold

. |Best classifier for bug
report

A

S J l
. <!
Best classifier for 4

feature request —
T s N

Generating |ssue Tickets

' '
'
_____________ e e

Y Vv ¥

Unseen user reviews - ---{ Collection of unique

of the mobile app |---f----» Analyze user reviews .dassmed user
release - ___|._4|reviews of the mobile

app release
S i

Unique classified
i i - {----- . lg - -- ... unseen user reviews

Issue tickets (Jira) Generate tickets of the mabile app

release

;'—/

®

AT 4.1 TUABUMIANTUNULUUAZIBLAYDINITATIVABUANUTITBUYDIUTIN TV LY
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4.1 MIATENYATALAINYINNTTNARRIMNANUAT BT UYBIUNIA TRl VR LY

va o

doyaazihunlinaaswnanuasieivresuninsalvesld §ideldinismusimuningives

Y
lindinnuunnssiuegraiulddninuau 94 unidansal anuweundindu Facebook viesdu 210.0 vu
wovalns Sundoyayailin base set wagldimsduuvdansaidiuan 20 unminsalanueundndu

= @ s

Wty osdudeatu Fond test set dsndufideldifevuringallu test set fagnilsuniansal
funn 9 uniansallu base set iiovhnsAnaanlifuuiansalassdle 1 Jileuideusuvield Tne
seyd1 Duplicate §i3fosuudmuiumiansaigiundfadeafivatu uarssyi Not duplicate &1
wunanisnuazEestiu Inefogsdoya base set way test set iufsnmdl 4.2 uay 4.3 mudiu 3
pdmniimsinaainuvinsaiasuie 1,880 guda §Aduldtuniansal base set uaw test set LUl
mnsluludueundindurenduasffiuszaunsaflunmsiaunliludueundinduhlvnisnsisaouna

nsfnemnitetiudiunmgndes sailuRadiumnnindefiovesnmsinaainvesieyadnine  faegans
Ainaanvesuvinnsaigle o Wufannil 4.4 Tae BO - B93 Aeswiavesuviinnsaiiieglu base set uaz TO
~ T19 Fosavesurinsaifioglu test set 1av 1 Tuusasroamnefsuniansel i Tu base set $1iuun

397500 j Tu test set wagiav 0 vunedsligiu

"id": "3885565204",

"userName": "The royal high",

"userUrl": "https://itunes.apple.com/us/reviews/id271402015",
"version": "210.0",

""'score": 1,

"title": "Cannot stream",

"text": "What in the name of anything is wrong with Facebook on apple these days can’'t stream a cough.

Even with the fastest WiFi. Useless. Let’'s go back to the old days",
"url": "https://itunes.apple.com/us/review?i1d=284882215&type=Purple%20Software",
"similarity_id": "B1"

"id": "3885524621",

"userName": "jj_le",

"userUrl": "https://itunes.apple.com/us/reviews/id991899160",

"'version": "210.0",

"score": 1,

"title": "Moving phots to other albums",

"text": "Why can’t I move mobile uploads to other photo albums on Facebook anymore.",
"url": "https://itunes.apple.com/us/review?id=284882215&type=Purple%20Software",
"similarity_id": "B2"

29 4.2 FegneunIasaily base set
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"id": "3878331158",

"userName": "eshaaOd",

"userUrl": "https://itunes.apple.com/us/reviews/1d986693297",

"version": "210.0",

"score": 1,

"title": "Can’'t go live",

"text": "Fb won’t let me go live @ @ ",

"url": "https://itunes.apple.com/us/review?id=284882215&type=Purple%20Software",
"similarity_id": "T@"

"id": "3878330205",
"userName": "meliss pink",
"userUrl": "https://itunes.apple.com/us/reviews/id957661148",
"version": "210.0",
"score": 1,
"title": "Facebook not working",
"text": "My Facebook is not working",
"url": "https://itunes.apple.com/us/review?1d=284882215&type=Purple%20Software",
“similarity_id": "T1"
}.l

A9 4.3 fhegreuviansallu test set

AN 4.4 F19819N15RARAAINTENINUNIANSAIIU base set way test set

Tumsmeanuadeadaiuismuunevesdenuasstonile 9 duitlalaenisld Universal

Sentence Encoder [20] @aiduniisludsnisniuseansain vinisudasuniansainavusly base set was
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test set (Wwnwesnatednnivuis 512 iy legllaulasesninueivesuniansal ndsantuii

NIMTEUENVBINNABIAIBN1TAILIAL Cosine Similarity s¥ningnwaslu base set wag test set %

a ' '

azg lnpAdlanduunasiiaegsening 0 9 1 lay 0 manedewnndeiuiniign wag 1 vanefsndngnds

Y
v

funniiga  vldauasuria 1,880 f  degnilindureanisulasdernuiunnnesdie Universal
Sentence Encoder Mviauuuluga Tensorflow ufsnmil 4.5 uazdiegnsilaidunismen Cosine

Similarity sywinsgeaanmeita o Wudnmg 4.6

def get_ features(texts):
if type(texts) is str:
texts = [texts]
with tf.Session() as sess:

sess.run([tf.global_variables_initializer(), tf.tables_initializer()])

return sess.run(embed(texts))

AW 4.5 fedrsilanidunisudasteanudunmesaig Universal Sentence Encoder ey

Tensorflow

def cosine_similarity(vl, v2):
magl = np.linalg.norm(vl)
mag2 = np.linalg.norm(v2)
if (not magl) or (not mag2):
return 0
return np.dot(vl, v2) / (magl * mag2)

AT 4.6 Mg eilsntunsuian Cosine Similarity szwinsaennmesla o

v
£

4.2 n1suAdanUsdInsuUNIansalgndou

o

MR NAlar Cosine Similarity fieg5en3ne 0 §s 1 veauNIaTaing 1,880 Auds {13delaviinis

finuar threshold waneAsewing 0 e 1 Wisldiluduendtuninnselgla o ddeuiunioll lned

& v

ReulvAeduninsalglaild1 Cosine Similarity snnnitvewiiudn threshold ifwvua lvitedium

v v
f 1o o ¥

TsalgUuTIdeuiy usidn Cosine Similarity fetesndn threshold fimwua Tifioduniansalgiu

Y

waneneiy waannimuaieuluuas thresholds fe 9 Beufesudd fIdeldinmsseuiieunanis
nsRdeuANddeuiuvesuriasainldannsindulavesywdlude 4.1 Aunanisvaaedudeiiiisedu

thresholds 14 9 wagyinsinusyansnmassen threshold Taensly Confusion Matrix #AIR2TR

L4

salUtunyinnsiwsne

v VR
o ¢ 1w o v

True Positive (TP) fia Misuyudlarn1snaaesszyituminsalguudndeu

U

v 3 v
o 4

True Negative (TN) fia Visuywduazn1snaaesszyIuiansalauuligdeu
False Positive (FP) fiz uywdszyinuviansalatuligndeu winisvaaesssyingdou

False Negative (FN) Ao uywdssyinuniansalguuandou usinismeassszyinligdou
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Wesnlunisldaumaiesdientslunisadefiaindmsussuuianudywiiu awnsaiaziie

2 A%

Winfgdoutugnasialatng

wiszdesdostunsdiiiainliddounlignasdlilduniian  (Fensdl

False Positive) \flpanlugmamnssunisvitnuiunisiaugendws nslalauiledaymngldanussy

wfeidupnufianainiieuss  uazenvdmadesegsivsuiiudldrudnldnuseundeduiuasilad

JoRanantiuiense feilu threshold Aiflanuwmuzaniazdususuenituninsalveslddla 9 tu

v

Fdouiuviall avsesilen false positive Mn71gn wazdiAn accuracy figenian Welvidulaldinesodien

Heassiaindmsuszuuinnudgmduanianisanvaulunisaisiiainfilisdeulsiosian

NAANSWARNININITIN 4.1 falull

M137 4.1 ATEAYS AN TInAMNT G UTRIUNIATAIN thresholds 74

Threshold TN TP FN FP Accuracy
0 1 25 0 1854 0.0138
0.1 32 25 0 1823 0.0303
0.2 172 25 0 1683 0.1048
0.3 543 23 2 1312 0.3011
0.4 1028 18 7 827 0.5564
0.5 1448 14 11 a07 0.7776
0.6 1734 7 18 121 0.9261
0.7 1838 2 23 17 0.9787
0.75 1852 0 25 3 0.9851
0.76 1854 0 25 1 0.9862
0.77 1854 0 25 1 0.9862
0.78 1855 0 25 0 0.9867
0.79 1855 0 25 0 0.9867
0.8 1855 0 25 0 0.9867
0.9 1855 0 25 0 0.9867
1 1855 0 25 0 0.9867

agwiulaindienn threshold Wisl@u AN false positive agilA1anas wagAl accuracy awian

dinguaunsenslideuntasi threshold 0.78 datiuaglsdne threshold Awngauiianlunisssyitun

Fsnivesilddle o darutdouiunielilulaseuilfe 0.78 wegninluldBnassluunii 5 sialy
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TuunilaveSureieatumsihnaduwseng q Aldanduneuneunt wnldlunisairsiafndmsu

seuuRnmuUgn

wazasuneneafuAIaslaftislunisaseiafaLuudnlusTRn e RLTULNE MU

Tassnuumdadiold szuvfamudymilaidenundunsdifnunie Jia Wewnlasumuieuegiauin

Tugmavnssunsiagendws wasdslivesmelissuuneuenaiunsafndeunds Jira Wevinnsusnis

TAN15lAsInsle e nMsas1eiaie NMssUmmanuzuasfinLie LWudu T Jira § REST APIs #i@nuisa

fnsolsnulusiaeea HTTPS dwsuillavluunilazwisesnduayaiuswaludl

) mM3vusmuninsaivesldniluuninsallniveeundiedu

—_

2) mslesvumiasaveslinduuninsallnliveeundindy
3)  msasiaiadmsussuunnulem Jia

18NN 5.1 kERITUNBUNNSAL U UREN9aLLD8A bIUNT

o
v

Labeled pairs of user
reviews as duplicate,
not duplicate

-~
Classifying User Reviews Determining Duplicate
Y N User Reviews
Labeled user reviews ( ;
from[6]lasbug | ___[._ .. Train classifiersfor | | | | ~ . . 1 ] .
report, feature > user reviews C?j;ﬁ;;l:;huieetrm >
request, other "
9 : — reviews
| v |
- Evaluate . .
- Best clarses:;;r for bug IR B performance of Determ;:i :;:gllcale _______ >
i [ SEEEEE different classifiers
H ! .~ —
H v J J
' " <--
' Best classifier for \4 \ 4

feature request

Collection of unique

i € e o
Urg?ﬁg ;soirilge:ews --------- » Analyze user reviews classified user
PP Y reviews of the mobile
release | re-seo-oe- >

app release

Unique classified
unseen user reviews
of the mobile app
release

Issue tickets (Jira) <-------- Generate tickets <€----- | g

i 5.1 dupsunssndunusuvanBeavesnsiafndmiussuufeaulymanuriansalve sy
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5.1 maswmuw%mmﬁ%m;ﬂ%’ﬁL“fluw%']sm“hnaj%amaﬂwﬁLﬂ%'u
dmdunssusmuniasalvesfliiiluuninsallvl  esnfiumiansalileguunevalaiuas

wadalnsidusuiuann nsruslngldnmsimssieniiasuniosaiivliaunsavildegned

Uszansnn esandedldszeznauardununn mefidedddlomuresalausinmm Node js deq

laus13 Ao app-store-scraper (https://sithub.com/facundoolano/app-store-scraper#reviews) d115U

faumansalveslioguuleUalng uay google-play-scraper
Y U

(https//github.com/facundoolano/google-play-scraperfireviews)  dwsufsuniansalvesldneguu

wadalns lnessynsiiwesnmunden fe lofveseundindy Ussmenidesnisiadeyauniansaives

sl v =

Al (Ansusiudu US) dviumihvesalasiidesnisisieya (i 1 fwth 10) uasUssinnvesuniansal

voulinvgriinsie uwuauaesseiom fle uniasallmianan (Recent) uwazumiansaliifivsslov

° o =%

(Helpful)  fregefleidudmiunishstoyauninsalvesyldneguuwetalnsuazimadalnd  Aunaawsi

lausnsdsnduunlmdusaning 5.2, 5.3, 5.4, wag 5.5 AUaGU

const store = require('app-store-scraper');

store.reviews({
appId: 'com.facebook.Facebook',
sort: store.sort.RECENT,
page: 1
1
.then(console. log)
.catch(console.log);

A9 5.2 faidunisfadeyauniannsalvesliied uuuevalnsveswaunadndu Facebook

id: '4253959763',

userName: 'djdnfjfkkf’,

userUrl: 'https://itunes.apple.com/us/reviews/id771825748"',

version: '223.0',

score: 3,

title: 'Notification HELL',

text: 'So lately I’'ve been getting notifications every time one of my ' +
'friends posts or reposts anything on Facebook and it is super ' +
'annoying. I‘ve tried turning off the notifications however ' +
'they keep coming. Please fix this or tell me how I can fix it.',

url: 'https://itunes.apple.com/us/review?id=284882215&type=Purple%20Software

M 5.3 fMegnuminsalivewlinlaainnisisdeyavunedalnsvesuaundindy Facebook


https://github.com/facundoolano/app-store-scraper#reviews
https://github.com/facundoolano/google-play-scraper#reviews
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const store = require('google-play-scraper');

store.reviews({
appId: 'com.facebook.katana',
page: 1,
sort: gplay.sort.RECENT
}).then(console.log, console.log);

A 5.4 Hendunisiadeyauninsalveslineguunadalaivesuaunaiadu Facebook

{
id: 'gp:AOgpTOG482iAwxwDS8CBONLUIwWACVUH6J5DQZP6p8noz—~tCXEvzu_avE206HJosqJépepaFa%e-hKQsFS1ZK-A',

userName: 'J Rivera',
userImage: 'https://lh3.googleusercontent.com/a-/AAUE7mDhnROPUXDPNIFCYKIwkOSYy0dYIZZtFzx80jBIshw=w96—
h96-p',
date: 'June 3, 2019°',
url: 'https://play.google.com/store/apps/details?id=com.facebook.katana&reviewId=Z3A6QUIXcFRPRzQ4Mml
Bd3h3RDhDQ1FOTFVJId1lc0Q3ZVSDZKNURRW1A2cDhub30otdENYRXZ6dVIhdkUyMDZISm9zcUo2cGVwYUZhOWUtaEtRCcOZTbFpLLUE ' ,
score: 1,
il "0,
text: 'now I can even see FB market cuz it keeps crashing and ' +
'I can see any post . please fix asap . everything else ' +
'is fine beside the market place and everyone is selling',
replyDate: undefined,
replyText: undefined

}

A 5.5 fMegnuminsalivewdlinlaainnisisdeyavunadalasveuaundiintu Facebook

Tnewasesiietislunisassianndmsussuuinaudymngiselawmundululassu

Y

v a & g . -:4' o a s 3 a o Ay °
wnUnudindl {Wulusunsy Command line fisesiumilwesunanasuveseuniintuiifonisviinis
Y a =3 a o I a v v Y a < v N < P s
afeiiain wazweundindulefvesweundintuidesnisasneiiain danimi 5.6 unmsidenunanmlesy
i0S  uazweUndndu Facebook ievhnsAsfeyaunmiansalvesyldagaunivlily memory wed

TUsunsy

[Kittisaks-MacBook-Pro:jira-issues—generator kittisakp$ node main.js

Please select platform that you want. If you want to exit, type @ then press enter.
1. i0S

2. Android

1

Please input your Bundle ID.

com.facebook.Facebook/|

9 5.6 Wsunsu Command line fisassuunasvlosuuazueundintulefndosnisisdoyauiaisel

VoY
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a q a g ya & a 1 a o
5.2 ﬂ'ﬁ?Lﬂi’]gﬁﬂﬂ’)ﬂqimﬂaﬂﬁ:\ﬂﬁﬂLTJUUVI'Jﬁniﬂﬂ‘WﬂJ‘UENLLE]ﬂwaLﬂ‘lﬁ«l

waaniilsduninnsalvesldninde 5.1 Tuluneuiazdulinsziiesiuunianseifilaun i
suifumsduunusuinnuriansalvesdléindu bug report wie feature request Wansnsesuviansal
Y v ' a ° Y a & o ) a . ya
frgoussnneufivzyimsasefianndmiuszuudanutym Tnenglulusunsy Command line 16l
madhaedunanissuunlszamuninselvelintussansnmgefianlunissuununinsalindu
bug report ¥3e feature request Milanunyl 3 Negarelusuuuulng .pkl wazying decode nd
wiantulinduiu prediction code mw1 Python éaelausis Pickle segndlngd pkl Aignuidily
1Usunsy Command line wagileddunns decode nduilulAn Python uanasen i 5.7 uay 5.8

ANUAIAU

v [ ClassifierModel
@ comment_rating_sentiscore_XGBClassifier_feature.pkl
@ doc2vec_bug_classifier.pkl
@ doc2vec_feature_classifier.pkl

@ lemmatized_logistic_regression_bug.pkl

9 5.7 siveealild okl Aignidnlullsunsu Command line

import pickle

classifier_model = pickle.load(open("./ClassifierModel/lemmatized_logistic_regression_bug.pkl", "rb"))

A1 5.8 Haridunns decode Td pkl ndusdu prediction code anw Python

ndsaniuuninsaivesiléfignitueglu memory vodlUsunsu Command line #ldanduneu
5.1 enuudIngEuIuNTT pre-processing ¥ text cleansing \iean noise waslenafilumanis
Fuunuszamuvinsalvesiliazsinnenadnsiianainas Tne text cleansing Mvilsin nsvilshdu
fdnwandinguiafiuiidniun msthdmegaeen waznsvhlidusindmwi Taefleidunisinau

Wussnndg 5.9

def remove_stopwords(tokens):
return [item for item in tokens if item not in stopwords]

def lemmatize(tokens):
lemmatizer = WordNetLemmatizer()
return [lemmatizer.lemmatize(item) for item in tokens]

a 5 o o o o § v & P
AN 5.9 WQﬂGUUﬂqi‘IJ']F"I’]WEJ@@EJﬂ LLﬁZﬂ’ﬁWﬂVTLU‘UﬁWﬂﬁWW
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dovh  text cleansing  WuumansaivesiltiGousosudn flawyih feature  extraction
wudeatuiihluduneunsimulinnansduuntssmvesunianseivesfld  iethluidluaanis
SuunUszianiaedina fo Tama bug report 30 not bug report waz Tuwa feature request wae
not feature request Weveduninsaing 9 Thadudszan bug report %39 feature request
dieftaldusnUssinmmesiiaifinfiazainsuuszuuianudgmildosngnies  lunsdifilumaisaoning
sonu1Indu bug report wag feature request Naz¥IN139A1 probability Yean1siuNeveIUAazAaE
rnanalafidngand fagszyhuvinsaidulssaneaaiu q fegisilridunsiueUssansesun

Fanselvesflidudnnd 5.10 uaz 5.11

def classify(user_reviews_data_frame):
classifier_model = pickle.load(open("./ClassifierModel/
w2v_stopwords_lemmatization_voting", "rb"))
user_reviews_data_frame['stopwords_removal_lemmatization'] =
user_reviews_data_frame['text'].apply(lambda text: '
'.join(lemmatize(remove_stopwords(tokenize(text)))))
test_tokenized = user_reviews_data_frame.apply(lambda r:
w2v_tokenize_text(r['stopwords_removal_lemmatization']), axis=1).values
X_test_word_average = word_averaging_list(test_tokenized)
y_pred = classifier_model.predict(X_test_word_average)
return y_pred

A 5.10 fegsilesidunisyiungyssinnvesuniansalindu bue report wse not but report

def classify(user_reviews_data_frame):
classifier_model = pickle.load(open("./ClassifierModel/
lemmatization_pos_extra_tree", "rb"))
user_reviews_data_frame['lemmatized_comment'] =
user_reviews_data_frame['text'].apply(lambda text: '
'.join(lemmatize(tokenize(text))))

user_reviews_data_frame['noun'] = compute_pos_text(user_reviews_data_frame,
‘noun', 'lemmatized_comment')
user_reviews_data_frame['pron'] = compute_pos_text(user_reviews_data_frame,
‘pron', 'lemmatized_comment')
user_reviews_data_frame['verb'] = compute_pos_text(user_reviews_data_frame,
‘verb', 'lemmatized_comment')
user_reviews_data_frame['adj'] = compute_pos_text(user_reviews_data_frame,
‘adj', 'lemmatized_comment')
user_reviews_data_frame['adv'] = compute_pos_text(user_reviews_data_frame,
‘adv', 'lemmatized_comment')

y_pred = classifier_model.predict(user_reviews_data_frame)
return y_pred

A9 5.11 fsgrsilsidunsiueussinneesumiansalindu feature request wse not feature

request

NAINBINUSEANVBIUMITAIET 1USHASU Command line A38¥IN15951980UUNINT

v
v

FrdoularnIatean nlalnen1sasne collection FJuunbidmsuiu Universal Sentence Encoder
vector UsumINsaiAggeu wWetluniansalludidnun Avinsulaadu vector vualAdedtiu wév
A37IAn Cosine Similarity 91nuwifl 4 Al drariilseanunfiaannniviewindiu 0.78 Tiaguiniu

umansalddeu Tusunsy Command line Avgluaulauviansaiiu 9 uatieenuiudadlaimnii 0.78
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TUsunsu Command line AagiwSauasnsiannlidmsuuniansaltiu q wioutusuan collection e

nsiiindayannmesvasuninsalsuliidilume

5.3 msassianaamsuszuuinnutynids

agfinaalunewdiuvesundl 5 41 Jira Wa REST APIs Wisguumeuenannsaidouseniu
Wslarea HTTPS Wnnifievnsuimsdanisiasinswaueensusld Seulutmsadefiodialng o
Fuuu Jira board de Tneflasiisnfuasdesdsluilu request body 7 Jira APIs iitevhnisadsfinuinan
uinsalvesfidlulassousmndnudinuanafansis 5.1

sl o

M3199 5.1 Hannsndudealdlunisasrsiaindmsussuuinnulam Jira Wiiedeusenu Jira APls

Wan A195U"Y
project_key saveslaTIN STz LansiulunuLAag Jira board
issue_type id swavasUssandiafindazunnansiulumuusag Jira board laglulasanu

uiUagintiazly bug issue type id wag feature issue type id VINAUADITIA

priority id siavasszuaLdRvasiain Fadlissyminidu default azduliunans
(Medium)
label aanvesiaiadueliviglumsfumiiaiie aunsaldezlsnla ualulaseu

wnUudinilagld i0S vise Android Jusglfiu component_id

=

component id | sWanquuesiiatindsazuansnsiulunuusias Jira board lulassnuumiadiniazd

v o oA P | . . A 9 a &
NsasesENguowansdianguyes i0S wag Android WatielunisAumiiawia

summary idavesfinfinfildainunmiansalvesdld w3emain text summarization

description meduiersazBunvesiiafinlsznaude dennuluuminsalvesdld ety

vosweundindu Juivihnisaswiiadin uazdrdmiudagrenmuviduatuuudlng

0497 project_key, issue_type_id, priority id, label, k&g component id 95IAMULANETA
fusnuusiay Jira board ginesediollidssnludewihnsendeyamarilinulusunsy Command line
13 A0 N9 5.12 dmsu summary 17w i0S 14 title Aildainnishsuniansalvesdliluduneun 5.1 w1

° v o v

Wurhdevesiain widmsu Android tusuazdesmidslviuiaie tesannadalnslilanuen

Va o

titte  ndualiludumeun 51  Awuidedufenldvdnnsasuanuiiiendn  Extractive  Text
Summarization  wtaglunisasuanununinsaivesdlinunnnnadalasiiieilliiluidevesia
2 A v X A P °o o = = ¢ ¥ = &

Wagasidy leeidendinussleaniianudfguiniiaaluuriansalvesdliiniesUssleaie sy
ANy vannIshuude Ae nstuTuuaudvesmiuanaiuiusngegluuninsaliu 9 miie
FuaudreIdTivsIngueasnnian Welildruimtnuesdl antuwenuriansaleeniuusslen

go8 9 wdwihnsmuasvesAnhmtnvesiwnndeiulunn q Uselea Ussloadildanasiuuiniian
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sxgnihuduidevesuninsallumsadsiirfndmiussuuiamulgmsely  ildduidedesiv

extractive text summarization L@fRININA 5.13 wag 5.14

[ N jira-issues-gene

Kittisaks—MacBook-Pro:jira-issues—generator kittisakp$ node main.js
Please select platform that you want. If you want to exit, type others key then press enter.

1. i0S
2. Android
2

Please input your Package Name.
com.facebook. katana

Please input your project id.

AT

Please input your bug issue id.
10000

Please input your feature issue id.
10001

Please input your iOS component id.
10000

Please input your Android component id.
10001

Please input your Jira username.
cs.sealsoul@gmail.com

Please input your Jira password
skskskeskeokoksksk kskokokskok ok

9¥€08STLLT

Al 5.12 Jeyadigldinsesdiedndusiosszuesainnisnad 5.1

U q

def count_word_frequencies(formatted_text):
word_frequencies = {}
for word in nltk.word_tokenize(formatted_text):
if word not in stopwords:
if word not in word_frequencies.keys():
word_frequencies[word] = 1
else:
word_frequencies [word] += 1

return word_frequencies

def count_sentence_scores(sentence_list, word_frequencies):
sentence_scores = {}
for sent in sentence_list:
for word in nltk.word_tokenize(sent.lower()):
if word in word_frequencies.keys():

if len(sent.split(' ')) < 30:
if sent not in sentence_scores.keys():
sentence_scores[sent] = word_frequencies [word]
else:

sentence_scores[sent] += word_frequencies[word]

T :bes / €£:,0:8T 295290,z A9 | Apnis juspuadspu i 1208060209 s tsaul 1 o |||

return sentence_scores

A9 5.13 TATUAISAIUIMMANLATRIAALANAN U IRLaTuUn I Talle 9
(count_word_frequencies) WagilsndudmiuAuinnzuuuanudfyesuiazUsleaiiog uninnsad

(count_sentence_scores)
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def summarize(data_frame_column, expected_number_of_word):
summaries = []

for raw_text in data_frame_column:
# Removing special characters and digits
formatted_text = re.sub('[*a-zA-Z]', ' ', raw_text)
formatted_text = re.sub(r'\s+', ' ', formatted_text)
sentence_list = nltk.sent_tokenize(raw_text)
word_frequencies = count_word_frequencies(formatted_text)

maximum_frequncy = max(word_frequencies.values())

for word in word_frequencies.keys():
word_frequencies[word] = (word_frequencies[word] / maximum_frequncy)

sentence_scores = count_sentence_scores(sentence_list, word_frequencies)

summary_sentences = heapg.nlargest(expected_number_of_word, sentence_scores, key=sentence_scores.get)

summary = .join(summary_sentences)
summaries.append(summary)

return summaries

'
=

A9 5.14 andunisidenyseluafiddAgigaainuniansalvesiidoonun n Uszlen laglulassnu

9 Y

UUMRaTLAN n = 1

Fandsnlaaflansng o Adndudeddlunisiensenu Jira APIs asuuda 1Uswnsy Command
line Avz9i1N15a379 request body Ineussaflanse 4 Tiegluguuuulaseasna JSON fsnmil 5.15 uax
N3 post request body Hluvhnsassfiaiinuu Jira board Inedideyanuiissyliluiladusazilan
Wevhmsaisieiaadaaundilusunsy Command line azuanswadnsnaundu JSON response 61a
il 5.16 wazllawdlud Jira board fianinfignasisanunsasenussnnlianuudrevuesfioifinly
W7 5.17 1ng bug report azilulonsuduag d@u feature request azilulomoudiiien ndsanil
R 2 a v A v . Yo a & oy ° &
UnimunAaunsafazdnlufl Jira board waa assign auteslituiiatiale § Afesnsazin Wasuanuz

PNANULLSUAUT Backlog LU In Progress vi3ainnnusyaiaiidvinauls
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def generate_ticket_on_jira(row):
# Prepare payload data
project_key = constant.project_key
if row.title t= '':
summary = row.title
elif row.summarized_title != '':
summary = row.summarized_title
else:
summary = row.text

description = row.text + '\n\n' + '#Version:x* ' + row.version + '\n' + 'xCreated Date:* ' + row.created_date + '\n' + "sLink:* ' + row.url
priority = constant.priority_id

label = 'i0S' if row.platform == 'i0S' else 'Android'

component_id = constant.ios_components_id if row.platform == 'i0S' else constant.android_companents_id

if row.bug_predict 'Bug':
issue_type_id = constant.bug_issue_type_id

elif row.feature_predict == 'Feature':
issue_type_id = constant.feature_issue_type_id
else:
return

payload = json.dumps({
"fields": {
“project": {
"key": project_key
i
"summary'": summary,
"description": description,
"issuetype': {
"id": issue_type_id
+
“priority": {
"id": priority
+
"labels": [
label

1,
"components": [
{
"'id": component_id

}

+
1

# Connect Jira's apis

response = requests.request(
"pOST",
constant.url_issue,
data=payload,
headers=constant.headers

# Show result
print(json.dumps(json.loads(response.text), sort_keys=True, indent=4, separators=(",", ": ")))

Al 5.15 Hedumsifeuseiu sira APls lunsasisiannd wiussuuAnautlym Jira



[Kittisaks-MacBook-Pro:jira-issues-generator kittisakp$ node main.js
Please select platform that you want. If you want to exit, type 0 then pr
1. 108

2. Android

2

Please input your Package Name.

com. facebook.katana

[nltk_data] Downloading package punkt to /Users/kittisakp/nltk data...
[nltk_data] Package punkt is already up-to-date!

{
“id%: “10313",
"key": "AT-314",
_ "self": "https://kittisakp.atlassian.net/rest/api/2/issue/10313"
NE )
I= {
@ "id": "10314",
S "key": "AT-315",
> "self": "https://kittisakp.atlassian.net/rest/api/2/issue/10314"
}
{
"iq%: "10315",
"key": "AT-316",
"self": "https://kittisakp.atlassian.net/rest/api/2/issue/10315"
}

Create new issues successfully! Please check your JIRA dashboard.

Process quit with code: 0

27 5.16 Wswnsu Command line wansnadnsudaannyinisasisininuy Jira board wan

O AT-50 A% Give feedback € 1
Stories won't open since latest update STATUS
Backlog ~
e 8 @ -
ASSIGNEE
Dascription Unassigned

The "Stories" won't open since the latest update. The screen is black with a spinning white circle
in the middle of the screen.

REPORTER
‘ Kittisak Phetrungnapha

Version: 215.0

Created Date: 2019/04/16 LABELS
Link: https:/fitunes.apple.comfus/review?id=284882216&type=Purple%20S5oftware ios
Activity Comments ~ COMPONENTS

i0s

‘ Add a comment...

TIME ESTIMATE
om

TIME TRACKING

@ No time lagged

Tz :bes / €£:20:8T 295290.2 A28l / Apnis juepuadapu | 1208060209 s 1sauL i o ||

PRIORITY
T Medium

Al 5.17 faeesiteinuu Jira board esunaiigaiulgmnsldnuweundindu
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dwsuiannignasisduanmnsadiluldeuasddinniesifisdaiutuegivuriansalveldn
Judeyahddundn  unianselfifimsszyidevesuninsel  uaslinadeumeiunefiaziBendets
Yayrminulunsidaunsernudeanisitedduludlounnne  dnwaunfaansaiddefiaiuliinusels

Wi Wesnannsasudnlalaintamndnduiewnluniediideuiuduliiuleundindurossls us

N Y =

vnumasailiiivde dfdedureiduawiuly dnslddmdwinemesngy wieRandnlwennsalin A
o Y o £ o a [ L4 a Y v 1 o L3 ¥ 1 & o a a [
arvhbinimunhiataluldnusidides dumaheeumuivesldunlddumeiuisvesiaiin

Tnensendadidgymedtrdunsdiiuminsaiiuiiaueiann  wsizagiliseazidonvesiiainiuegnd

k]

o

auluaie anagilminiaunldlianuaulaluniseurinanudnlauinwe wsensannuselenagnedng

a o

A A o A I3 2 U Y gV a @ g aa l o
aidenustluafiddyananeeuuusisnduimdeldtuiafaumuin - lunsdfusasuselonludentn

a & Yo a | o | o < ° v a o W a ° <
Yosuninsallinisliruaneneiu wh 9 du feraviigydeyseloadAguisuseloanazdiludy
Mvavasiainls wingslsAnutniauAdEanuisanazeuuniansaiduatulaandessuatuveskala
Insvsemadalnsiegluresuieiiniin fegrfiafiniausadiluldouldasuansdaning 517 wae

shagrafiainninluldnuasdedeswanssianndl 5.18 feSulewisawaiitoanaininuinty  wekdle

! I Y a
venindudeiianainogls

O AT-95 4% Givefeedback @1 <
Latest Update STATUS
Backlog v
@ &
ASSIGNEE
Description Unassigned

This 223 update has way more bugs than it fixed please patch it.
REPORTER

Version: 223.0
Created Date: 2019/06/02
Link: https://itunes.apple.com/us/review?id=284882215&type=Purple%20Software

‘ Kittisak Phetrungnapha

LABELS
i0S
Activity Comments v

COMPONENTS
‘ Add a comment... i0s

ORIGINAL ESTIMATE

Om

TIME TRACKING

None

A9 5.18 sragraiaiainlUdussslades
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UNN 6

unagulasenuuasdaiauauue

6.1 asunalasesunmIUaudin

Tnssnuumidinivssneusetunoundnivduanduroy Tnsluusasdumeuasldnadng
oonuifletlullutunoudalld  Sunouusnidumsimuinasageutssdnsnimuaslimanissiuun
Ussiamuninnsalvesdfld. dnmsiununudeyaiigninaainainnudde [22] Usslan bug report, not
bug report, feature request, ey not feature request LﬁaﬁwmﬂuﬂqmﬁagaL%‘auﬁuazmaauiﬁﬁu
TumanssuunUssaniimuniu ﬁm'ﬂ%’ﬁLﬁ]@%ﬁaﬁmiﬁmﬂ%m'mluw%ﬁai;ﬂ% \%u Bag of Word,
TF-IDF, word2vec, doc2vec Hwesiilsanmnanwesuvionsalvesfld wu ezuuuaufisnels
AzuuLosuaimEnldanmsiensiuinse anuenvestemuluviansal S part of
speech luwvdensal fimsuaufuvesisiiwesiainldandoruuaziweianuanian Tnesanesiiu
mafeudveandesuuuisaaziuusnldgminldduunussnuminsaivesld wadnsldoonudy
Tuean1591unUTELAY bug report %38 not bug report Wazlunan1sdunUszLan feature request
¥30 not feature request Galuinanssuununinsaiuszon bug report Adfiga Ae nsld Random
Forest ensemble model U doc2vec fildanmisudasdonnuluuviansalvesilifiondmes
ponluudr  dnlumaiiafigalunisduunuvinnsaluseion feature request @ sl XGBoost
ensemble model iy TF-DF fldannmsudastoraluuvionsaivesld waslidoyauminnves
vl Ao azuuueufionela wosezuuuesiaiawdAn dviaedinaszgninluldlutuneunis
Wannesosdeadsiinfindmiussuuinaudym

funeuiiendunmmaseumiudouresuvinsaivesdld esanuniansaiveslisiuau
wnflenafiessndoutu  Fedndudesnsesurinsainaiduoon  Taevihnsmeeumiioutuds
mumnevesdenulnemada universal sentence encoder fnnaasaievANTARUIRTLIY
false positive Youflan waz accuracy wnitan Lileanlemaiadosdioainsfinfindmiuszuuinaa
Haymilihmsadefiadinfiess q  waliddoudu Inedayalummeasdlasiuruanainieundiadu
Facebook  wadwsildeanunfeddnutsiimnyaniigalumsssyiuninmidln q  Smuddeud
v3elaife 0.78 Teazgmirluldluduneudaly

fupouganafiunisaisdafindmiuszuuiamudgmanuninivedld laednismue
uinsalvesfllmifidsliinegninsginteuanuevalnsuazinadalng Jandesdiogninmnesniilu
sULUUTUsUATN Command line fiannsnszymsfinesunansleuvesuninnsal lofveaueunaiadud
Foansisteruvionsal wazAflanzianzasiuisiveda Wy Tusaled udsanlddeyaunionsallvl
ud  ndedlefarileanssuundsuanitldantunouusninsuunussinnurdasaiinduy  bug
report 3 feature request iiausnUszLamuasiinlfindsifaradduosnidumnamjudiidoyasnun

Fsainsududwmsunisadisiianin Wy vade mesute westudinulgm Dudu uueuseu APIs
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vodnldeenudugavasiiafinuuuesaveidsiiniunisnsssuninsalddound uonainiidainisardn
Uszlepageiwanasuwuiiierhinadaduidevesfiafinluunuminsailifideyaidevesun
TseiMmy  nssviuMsimuamaidisannssvesiniaunliludueundndulunmsiinseiuning

featen Mulutanszeznandeddlunisasriaiauuisndnaie

6.2 U2NA MIATITUNNRIUUANA

6.2.1 MsnaamwLangItuunINIaivewldlulassuiv Tunnlisessuiiowan1udngy

o o o

6.2.2 SnnuvvinsaivesilifignisaaniFeuiosudn Sslidwauesey ne bug report fifies
740 U393l LAz feature request HLBs 616 UNIATAL

6.2.3 f\i’m’suéﬁmwﬁﬁh81uﬂ15§u§uﬂ1$§maawﬂ’jww%ﬁdﬁﬂm q Tufirnuddeutundelsl
fiftssnuifeasiiu

6.2.4 Swaudeyailimaaeuman threshold Mwanzaufigalunisusuenivmiansalgla o i

Anugdouiunieli fullduiudesegiiies 1,880 guniansal

¥
o = P

6.2.5 szfuauddyvesiirindmiuszuufnaulymiignasitudsfiifiugude Uunas

*

v v
< A Y o Y

6.2.6 Aeiniignasnsudsliaunsasyuseasidenuangevadlufisty task w3e sub-task la

Y

v o v v v

nimundsieadugszyieceging
6.2.7 M3 comment RnuATsAivesliTiinnueInlddumesusvesiinifnlagnse
i visnSlidaneaudosmnhlisiosunefiafneufuly
6.2.8 msataUsgloangising ududonustloaiidamnuddnunniiaaunliivsglon duniansel
voafldfiuemnn visediliannsonseungulanuiomavesgentifly
629 MIRTAUIANUARIEIUTENINERIUTIATally base set uay test set laegideuay
Amnslludueundiadu Wessyinduurinsaldidounielsl vhluseduuniansal

6.2.10 Yoya base set uaw test set fithumaasuiiemArdauuslunisszyinduuniaisel

v
v

Frgeunsall dunasiunanieawsundmduied Ao Facebook vuaUalng

6.3 YalaUaLUY

6.3.1 inmsasraaeuhiensalvesuninsalvesldneumsulumansduundsewnn

6.3.2 Wasumawaslidumunineunsulumansswunussinm

6.3.3 sammwﬁmsaﬁmaq;ﬂ%ﬁammﬂué’ammmﬁﬁu q LﬁaLﬁuﬁququﬁgmﬁﬁauﬂaﬁm%’uﬁmau
TuwanissuunUssuaiunnty

6.3.4 nsafiaiiaedlu q Afleumainvaneinniuanuinsaivesld

6.3.5 vnsnaaeadunUsznnuminsalvesildluntwa q uenwilennaiwdingy

¥
Y =
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