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Abstract 

 

Sentimenti Analysisi (SA)i isi ani ongoingi fieldi ofi studiesi withini thei textuali 

contenti miningi subject.i SAi isi thei computationali treatmenti ofi reviews,i 

sentimentsi andi subjectivityi ofi textuali content. 

Thei selection-makingi techniquei ofi peoplei isi laidi lowi withi thei opinionsi shapedi 

throughi thoughti leadersi andi ordinaryi humans.i Wheni someonei needsi toi shopi 

fori ai producti oni linei hei ori shei willi bei ablei toi typicallyi starti byi searchingi 

fori evaluationsi andi opinionsi writteni byi differenti peoplei ati thei variousi services.i 

Sentimenti analysisi isi onei ofi thei mosti upi toi datei researchi areasi ini pci science.i 

Overi 7,000i articlesi werei writteni oni thei topic.i Hundredsi ofi startupsi arei 

growingi sentimenti analysisi solutionsi andi essentiali statisticali applicationsi whichi 

includei SASi andi SPSSi consisti ofi devotedi sentimenti analysisi modules.i Therei isi 

ai bigi explosioni nowadaysi ofi 'sentiments'i availablei fromi sociali mediai whichi 

includesi Twitter,i Facebook,i messagei boards,i blogs,i andi useri forums.i Thesei 

snippetsi ofi texti arei ai goldi minei fori businessesi andi individualsi thati wanti toi 

screeni theiri reputationi andi geti welli timedi feedbacki approximatelyi theiri 

productsi andi moves.i Sentimenti evaluationi givesi thesei corporationsi thei abilityi 

toi screeni thei onei ofi ai kindi sociali mediai webi sitesi ini reali timei andi acti asi ai 

consequence.i Marketingi managers,i PRi companies,i campaigni managers,i 

politicians,i andi eveni fairnessi buyersi andi onlinei buyersi arei thei directi 

beneficiariesi ofi sentimenti analysisi era. 

Thisi recordi tacklesi ai comprehensivei assessmenti ofi thei closingi replacei oni thisi 

fieldi andi ai complicatedi categorizationi ofi thei strategiesi usedi ini Sentimenti 

Analysis. 

Thei reporti additionallyi presentsi twoi techniquesi toi extracti recordsi abouti thei i 

users’i sentimenti polarityi (nice,i impartiali ori negative),i asi transmittedi withini thei 

messagesi theyi write.i Iti additionallyi mentionsi thei capabilityi improvementsi thati 

mayi bei madei toi thesei method.i i i i  

 

 



 

 

CHAPTER: 1 

     INTRODUCTION 

Sentiment Analysis (SA)iii ori Opinioni Miningi (OM)iii isi thei computationali studyi 

ofi humans’si reviews,i attitudesi andi emotionsi ini thei directioni ofiii aniii entity.i 

Thei entityi cani representi individuals,i activitiesi ori subjects.i Thesei subjectsi arei 

maximumi probablyi toi bei protectediii byiii wayiii ofiii critiques.iii Theiii twoiii 

expressionsi SAii ori OMi areiii interchangeable.iii Theyiii specificiii aiii mutualiii 

thatiii means.iii However,iii ai fewiii researchersiii saidiii thatiii OMiii andiii SAiii 

haveiii slightlyi differenti notions.i Opinioniii Miningiii extractsiii andiii analyzesiii 

humans’siii opinioniii aboutiii aniii entityi eveniii asiii Sentimentiii Analysisiii 

identifiesi thei sentimenti expressedi iniii aiii textiii theniii analyzesi it.iii Therefore,iii 

theiii targeti ofi SAi isi toiilocatei reviews,i becomeiawareiii ofiii theiii emotionsiii 

theyiii specific,i afteri whichi classifyi theiri polarityi asi proveni inii parent. 

 

 
 

 

Sentiment Analysis can be considered ai classification process as illustrated in figure. 

There are three main classificationilevels ini SA: document-level, sentence-level, andi 

aspect-levelii SA.i Document-level SA aims to classify ani opinioniii documenti asi 

expressingiii ai positivei oriii negative opinion or sentiment.iii Itiii considersi theiii 

wholei documenti ai basici informationi unitiii (talkingiii aboutiii onei topic). 

Sentence-leveliii SAi aimsi toi classifyi sentimenti expressedii iniii eachiii sentence.i 

Theifirst step isi to identifyi whetheri thei sentence is subjective ori objective. If thei 



 

 

sentence is subjective, Sentence-leveliii SA will determine whether the sentence 

expresses positive or negative opinions Sentiment expressions are not necessarily 

subjective in nature.i However,I therei is no fundamental difference betweeniii 

documentiii andi sentencei leveli classificationsi becausei sentencesiii areiii justiii 

shortiii documents.i Classifyingi textiii atiii theiii documenti leveliii oriii atiii theiii 

sentenceiii leveli doesiii notiii provideiii theiii necessaryi detailiii needediii foriii 

opinionsi oniii alli aspects of the entity which is needed in many applications, toiii 

obtain these details;iii wei needi toi goiii toiii theiii aspectiii level.i  Aspect-leveliii 

SA aims toiii classifyithe sentimenti withiii respectiii toiii theispecificiii aspectsiii 

ofiii entities. The firsti stepi isi toi identifyi thei entitiesi andiii theiriii aspects. The 

opinioniii holdersi cani givei differenti opinionsi foriii differentiii aspectsiii ofiii theiii 

same entityi likeiii thisiii sentencei “Thei voiceiii qualityiii ofiii thisiii phoneiii isiii 

notiii good,i buti thei batteryi lifeiii is long”. 

 
1. Motivation 

Thei sociali networki sitesi andi micro-bloggingi sitesi arei consideredi ai veryi goodi 

sourcei ofi informationi becausei peoplei sharei andi discussi theiri opinionsi abouti 

certaini topicsi freely.i Thisi projecti willi bei usedi toi recognizei people’si emotionsi 

abouti thosei topics.i Ini politicali debatesi fori example,i wei couldi figurei outi 

people’si opinionsi oni certaini electioni candidatesi ori politicali parties.i Thei 

electioni resultsi cani alsoi bei predictedi fromi politicali posts. 

Sentimenti analysisi cani alsoi bei usedi ini adaptivei E-learningi systems.i Ini 

particular,i affectivei andi emotionali factors,i amongi otheri aspects,i seemi toi affecti 

thei studenti motivationi and,i ini general,i thei outcomei ofi thei learningi process.i 

Therefore,i ini learningi contexts,i beingi ablei toi detecti andi managei informationi 

abouti thei students’i emotionsi ati ai certaini timei cani contributei toi knowi theiri 

potentiali needsi ati thati time.i Oni onei hand,i adaptivei e-learningi environmentsi 

cani makei usei ofi thisi informationi toi fulfilli thosei needsi ati runtime:i theyi cani 

providei thei useri withi recommendationsi abouti activitiesi toi tacklei ori contentsi 

toi interacti with,i adaptedi toi his/heri emotionali statei ati thati time.i Oni thei otheri 

hand,i informationi abouti thei studenti emotionsi towardsi ai coursei cani acti asi 

feedbacki fori thei teacher.i Thisi isi especiallyi usefuli fori onlinei courses,i ini 

whichi therei isi littlei (ori none)i face-to-facei contacti betweeni studentsi andi 

teachersi and,i therefore,i therei arei feweri opportunitiesi fori teachersi toi geti 

feedbacki fromi thei students. 



 

 

Knowingi thei users’i emotionsi isi usefuli noti onlyi ini thei educationali contexti buti 

alsoi ini manyi othersi (e.g.,i marketing,i politics,i onlinei shopping,i andi soi on). 

 

2. Aimi andi Objective 

Thei aimi ofi thisi projecti isi toi extracti informationi abouti thei users’i sentimenti 

asi transmittedi ini thei texti theyi writei oni sociali networkingi sites,i byi assigningi 

ai scorei toi eachi subsequenti wordi ini thei texti andi computingi thei cumulativei 

score



 

 

Chapter 2 
 

Literature Survey 
 

 
 

Ini thisi section,i wei willi bei summarizingi thei researchi papersi wei havei referredi toi 

ini orderi toi conducti ai comprehensivei studyi ofi relatedi toi ouri project. 

 

 

2.1 “Apps for Mental Health: Ani Evaluation of Behavior Change Strategies and 

Recommendations for Future Development” 

 

 
Authors :FelwahAlqahtani, Ghazayil Ali Khalifah, Rita Orji 

 

 
Nowadays,i mentali healthi troublesi havei turni outi toi bei ai first-ratei publici healthi 

task.i Peoplei withi intellectuali fitnessi problemsi locatei iti toughi achievingi theiri dailyi 

tasksi whichi includesi paintingsi andi looki ati (Keyes,i 2005).i Asi result,i lotsi ofi themi 

arei thei usagei ofi virtuali programsi toi assisti theiri intellectuali fitnessi andi beautifyi 

lifestylesi pleasant.i Morei thani 10,000i intellectuali healthi andi wellnessi appsi arei toi 

bei hadi fori downi loadi andi usei (Torousi andi Roberts,i 2017)i on-line.i Thei ubiquitousi 

naturei ofi smartphonesi andi differenti handi heldi mobilei devicesi arei shaping-upi users'i 

lifestylesi byi usingi addingi newi aspectsi toi thei ideai ofi socializing,i accomplishingi 

movements,i andi growingi newi habitsi (Oulasvirtai eti al.,i 2012).i Therefore,i 

smartphonesi arei attractivei platformsi fori researchersi toi deliveri interventions.i Mobilei 

applicationsi (apps)i arei beingi usedi toi deliveri interventionsi focusedi oni variousi 

fitnessi issuesi (Iacovielloi eti al.,i 2017).i Fori mentali fitnessi troublesi ini particular,i 

Roepkei eti al.i (2015)i andi Areani eti al.i (2016)i highlightedi ini theiri studiesi thati 

mobile-basedi intellectuali fitnessi interventioni madei ai sturdyi impacti oni loweringi 

depressedi mood.i However,i ini additioni theyi pronouncedi ai excessivei chargei ofi drop-

out. 

 

Byi makingi usei ofi diversei persuasivei strategiesi toi enhance,i alternate,i ori formi 

customers'i behaviori and/ori attitudes,i mentali fitnessi appsi cani efficientlyi 

characteristici asi guidei toolsi thati stilli motivatei andi stimulatei customersi toi holdi oni 

https://www.frontiersin.org/people/u/790247
https://www.frontiersin.org/people/u/863798
https://www.frontiersin.org/people/u/623437


 

 

thei usei ofi thei appsi toi attaini higheri mentali health.i However,i thei volumei toi whichi 

availablei mentali fitnessi appsi correctlyi employedi persuasivei strategiesi andi howi theyi 

puti ini forcei themi ini theiri appi toi achievei theiri supposedi goali staysi unknown. 

 

Therefore,i thisi paperi pursuitsi toi gaini threei fundamentali targets.i First,i wei 

evaluationi 103i intellectuali fitnessi programsi andi perceivei awesomei persuasivei 

techniquesi integratedi ini themi usingi thei Persuasivei Systemsi Designi (PSD)i modeli 

andi Behaviori Changei Techniquesi (BCTs).i Wei ini additioni classifyi thei persuasivei 

strategiesi basedi totallyi ati thei kindi ofi mentali fitnessi problemsi thei appi isi centeredi 

on.i Second,i wei displayi thei diversei methodsi thati thei persuasivei strategiesi arei 

implemented/operationalizedi ini intellectuali healthi applicationsi toi reapi theiri supposedi 

goals.i Third,i wei looki ati whetheri ori noti therei isi relationshipi betweeni appsi 

effectivenessi (measuredi throughi personi ratings)i andi thei persuasivei strategiesi hired.i 

Toi obtaini this,i twoi researchersi independentlyi downloadedi andi usedi alli identifiedi 

appsi toi discoveri thei persuasivei strategiesi thei usei ofi thei PSDi modeli andi BCTs.i 

Next,i theyi alsoi havei ai looki ati thei diversei methodsi thati thosei strategiesi hadi beeni 

appliedi withini thei intellectuali healthi apps.i Thei consequencesi displayi thati thei appsi 

hiredi 26i awesomei persuasivei strategiesi andi variousi 1–10i techniquesi ini linei withi 

app.i Self-trackingi (ni =i fiftyi nine),i personalizationi (ni =i fiftyi five),i andi reminderi (ni 

=i fortyi nine)i werei thei mosti regularlyi hired.i Wei alsoi observedi thati anxiety,i 

pressure,i melancholy,i andi populari mentali healthi problemsi havei beeni thei noti 

unusuali mentali healthi problemsi targetedi byi usingi thei apps.i Finally,i wei providei 

somei layouti tipsi fori designingi mentali fitnessi appsi primarilyi basedi oni ouri 

consequences. 

Identifyingi thei persuasivei techniquesi ini intellectuali healthi apps,i classifyingi themi 

basedi totallyi ati thei typei ofi mentali healthi problemsi thei appsi target,i andi 

uncoveringi thei connectioni betweeni appi effectivenessi andi persuasivei strategiesi hiredi 

couldi bei treasuredi fori eachi researchersi andi buildersi workingi ini thei mentali fitnessi 

domaini toi informi thei designi ofi intellectuali healthi apps. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

2.2i Project SAM: Developing ani app to provide self-help for anxiety 

 

Authorsi : 

Phili Topham,i Departmenti ofi Healthi andi Sociali Sciences 

Pramindai Caleb-Solly,i Departmenti ofi Computeri Sciencei andi Creativei Technologies 

Pauli Matthews,i Departmenti ofi Computeri Sciencei andi Creativei Technologies 

Universityi ofi thei Westi ofi England,i Bristol 

Octoberi 2015 

 
 

Ani interdisciplinaryi teami oni thei Universityi ofi thei Westi ofi Englandi (UWE)i 

becamei commissionedi andfundedi toi expandi ai celli phonei appi whichi couldi offeri 

self-assisti alternativesi fori thei controli ofmildi toi slighti tension.i Thei finishedi appi 

wouldi expandi thei varietyi andi availabilityi ofpsychologicali aidi fori pupili nicely-

beingi ati UWEi andi otheri higheri educationi establishments. 

Thei projecti crewi consistedi ofi i computeri scientistsi andi onei psychologisti whoi 

havei beeni responsiblefori thei technical,i practicali andi scientifici specificationi ofi 

thei app.i Ai nearbyi mobilei appi developmentcompanyi changedi intoi appointedi andi 

thei groupsi collaboratedi ati thei design,i buildi andi assessmenti ofi thei app. 

Thei self-assisti structurei andi componentsi havei beeni advancedi ini sessioni withi 

therapeutic 

practitioners,i ini andi outi ofi UWE.i Thei developeri teami cautionedi oni andi builti 

multi-mediafeaturesi toi recognizei thei self-assisti goalsi ofi thei app. 

Thei UWEi missioni groupi promotedi ani iterativei approachi toi improvement,i 

comparingi everyi leveli ofdevelopmenti viai trialsi withi experti users,i practitionersi 

andi collegei students.i Thei app,i namedi SAM(Self-assisti fori Anxietyi Management),i 

changedi intoi evolvedi fori Applei andi Androidi workingi systems,i toi beusablei oni 

smartphonesi andi tablets. 

SAMi turnedi intoi releasedi withini thei appi shopsi ini Julyi 2013,i globallyi toi bei 

hadi andi unfastenedi toi downi loadi fori thefirsti 12i monthsi ofi operation.i Iti wasi 

promotedi toi collegei students,i educationali establishments,i intellectuali 



 

 

healthorganisationsi andi charitiesi asi welli asi quitei ai numberi professionali andi 

casuali contacts. 

Ai UWE-basedi totallyi Advisoryi Boardi changedi intoi convenedi toi supervisei thei 

protectioni andi improvementi ofi theuniversity’si fundingi ini SAM.i Membersi consisti 

ofi thei projecti team,i researchers,i therapistsi andotheri staffi withi ani interesti ini itsi 

usei toi helpi pupili properly-being. 

 

 

Threei keyi responsibilitiesi ofi thei Boardarei toi makei certaini SAM’si economici 

sustainability,i toi supervisei traitsi ini itsi usabilityi andi self-helpcomponents,i andi toi 

reapi investmenti fori thei evaluationi ofi itsi healingi impa. 



 

 

 

2.3i “Developmenti ofi ai Mobilei Phonei Appi toi Supporti Self-Monitoringi ofi 

Emotionali Well-Being:i Ai Mentali Healthi Digitali Innovation” 

Authors:i  

Nikkii Rickardi i BBSci (Hons),i PhDi (Emotioni andi Well-beingi Researchi Unit,i 

Schooli ofi Psychologicali Sciences,i Monashi University,i Clayton,i Australiai i i , 

Centrei fori Positivei Psychology,i Melbournei Graduatei Schooli ofi Education,i 

Universityi ofi Melbourne,i Melbourne,i Australiai ) 

Hussain-AbdulahArjmand,i BBNSci (Hons)i (Emotioni andi Well-beingi Researchi 

Unit,i Schooli ofi Psychologicali Sciences,i Monashi University,i Clayton,i Australia) 

 

Emotionali nicely-beingi isi widelyi definedi as,i “ai high-qualityi sensei ofi properly-

beingi andi ani underlyingi notioni ini ouri personali andi others’i dignityi andi reallyi 

worth”i byi thei Mentali Healthi Foundationi (p.i 8).i Consistenti withi twini modelsi ofi 

properly-being,i iti encompassesi bothi finei functioningi (happiness,i ai feeli ofi 

manipulatei andi self-efficacy,i andi sociali connectedness)i andi ani absencei ofi 

pressurei andi despair.i Monitoringi adjustmentsi ini emotionali properly-beingi isi 

fundamentali toi mentali fitness,i withi increasesi ini emotionali nicely-beingi associatedi 

withi resilience,i creativei questioning,i sociali connectivity,i andi bodilyi health.i Ini 

contrast,i massivei andi sustainedi decreasesi ini emotionali well-beingi arei associatedi 

withi thei developmenti ofi affectivei issuesi consistingi ofi melancholyi andi anxiety,i 

andi reducedi physicali fitness. 

Monitoringi fori suchi modificationsi isi vitali fori earlyi detectioni ofi intellectuali healthi 

problems.i Rapidi reactioni toi earlyi riski indicatorsi isi onei ofi thei keyi predictorsi ofi 

higheri fitnessi effects,i permittingi preventativei fitnessi processesi toi bei initiatedi 

early.i Regulari trackingi ofi emotionali healthi indicesi isi consequentlyi advocatedi withi 

thei aidi ofi numerousi nationali suggestions.i Ini exercise,i however,i iti remainsi toughi 

fori cliniciansi ori professionali mentali fitnessi carrieri carriersi toi achievei frequenti 

monitoringi ini actuali time.i Ai precedencei projecti goingi throughi thei fitnessi carei 

devicei isi toi obtaini conceivablei andi sustainablei meansi ofi assistingi self-controli ofi 



 

 

healthi andi well-being.i Self-trackingi isi ai speciallyi attractivei goali fori mentali 

healthi care,i fori thei reasoni thati manyi individualsi withi intellectuali fitnessi needsi 

doi noti arei lookingi fori experti fitnessi carei aid.i Ini addition,i self-monitoringi mayi 

alsoi broadeni ani person’si insighti intoi theiri needi toi searchingi fori assist.i Ini 

specific,i youngi humani beingsi constantlyi suggesti thati theyi selecti nonprofessionali 

ori self-controlledi techniquesi fori addressingi intellectuali fitnessi troubles.i Obtainingi 

temporallyi touchyi (eg,i dayi byi day)i factsi oni tremendousi modificationsi ini 

emotionali nationi hasi thei capabilityi toi profoundlyi improvei thei capacityi toi 

promotei emotionali fitness. 

Experiencei samplingi methodologiesi (ESMs),i ori ecologicali temporaryi assessments,i 

involvei thei systematici collectioni ofi self-reporti statisticsi fromi individualsi ati 

multiplei timei factorsi fori thei durationi ofi theiri everydayi lives.i ESMsi werei usedi 

toi displayi changesi ini affectivei state,i andi toi arei expectingi mentali fitnessi withi 

achievementi toi ai certaini quantity.i Ini specific,i thei varietyi ini emotionali statei overi 

thei yearsi givesi greateri full-sizei factsi fori informationi thei reasonsi andi naturei ofi 

psychopathologyi thani doi go-sectionali “snapshot”i exams.i Fori instance,i whilsti 

sampledi morei thani onei timesi ai dayi fori 6i days,i negativei affecti changedi intoi 

locatedi toi varyi greateri ini sufferersi identifiedi withi mosti importanti depressivei 

ailmenti thani thati ini controlsi throughouti thei day.i ESMi checksi ini peoplei 

recognizedi withi panici sicknessi alsoi foundi outi thati thei expectancyi ofi ai panici 

attacki becomei ai massivei precursori fori thei incidencei ofi ai panici assault.i Ben-Zeevi 

eti alalsoi foundi thati sufferersi recognizedi withi ai majori depressivei ailmenti 

retrospectivelyi reportedi betteri tiersi ofi signsi andi symptomsi regardingi anhedonia,i 

suicidality,i andi unhappinessi thani capturedi ini theiri ESMi reports,i highlightingi thei 

biasesi ofi conventionali surveyi methods.i Toi date,i but,i iti hasi beeni 

methodologicallyi toughi andi obviousi toi gaini temporallyi ordinaryi andi specifici 

measuresi ofi emotionali state.i Thei assetsi requiredi toi attaini suchi informationi againi 

andi againi overi prolongedi timei framesi havei madei suchi ani extensivei monitoringi 

prohibitive.i Ini addition,i thei usei ofi palmi pilotsi andi pagersi (whichi werei byi noi 

meansi asi acquaintedi toi customersi asi celli phonesi havei comei toi be)i toi seti offi 

usersi fori thisi statisticsi mayi bei intrusive,i andi makesi iti muchi lessi possiblyi thati 

usersi willi retaini toi usei thisi formi ofi trackingi fori extendedi periods. 

Mobilei cellphonei erai offersi ani exceptionali opportunityi toi unobtrusivelyi songi 



 

 

ordinaryi behaviori andi adjustmentsi ini emotionali nation,i alli ini actuali time.i Mobilei 

smartphonei fitnessi toolsi additionallyi offeri thei potentiali ofi immediatelyi responsei 

toi thei outcomei ofi thisi trackingi throughi shippingi ofi mentali healthi informationi 

contingenti oni changesi ini real-timei emotionali country.i Thisi erai hasi noti yeti beeni 

completelyi leveragedi fori thesei purposes,i regardlessi ofi celli telephonesi beingi onei 

ofi thei fewi portionsi ofi generationi thati thei generali publici keepi oni theiri mani ori 

womani eachi day.i Thisi pervasivenessi methodi thati mobilei telephonesi providei ai 

exceptionallyi herbali andi normali approachi withi thei aidi ofi whichi factsi oni 

emotionali countryi mighti bei acquired.i Mobilei phonesi nowi penetratei seventyi 

seven%,i 72%,i andi sixtyi eight%i ofi thei Australian,i US,i andi UKi population,i 

respectively,i andi arei ai price-powerfuli approachi ofi seekingi assisti fori intellectuali 

fitnessi troublesi whichi cani overcomei socioeconomici andi geographici obstacles. 

Mobilei phonei healthi technologyi holdsi fantastici abilityi fori facilitatingi thei controli 

ofi emotionali healthi throughi itsi potentiali toi supplyi bendy,i user-orientatedi 

interventioni andi self-managementi equipment;i ai featurei especiallyi applicablei fori 

youngeri thosei whoi ofteni filei feari ofi stigmai relatedi toi seekingi professionali 

servicesi fori touchyi intellectuali fitnessi troubles.i Ini ai 2010i looki at,i seventyi six%i 

ofi ani Australiani samplei reportedi beingi inquisitivei abouti thei usagei ofi mobilei 

telephonesi toi monitori andi managei theiri owni intellectuali fitness.i Ai largei quantityi 

ofi cellulari telephonei appsi arei currentlyi availablei thati claimi toi selli intellectuali 

healthi andi properly-beingi andi ai subseti ofi thesei alsoi tryi toi songi temperi ori 

emotionali countryi overi thei years.i However,i empiricali aidi fori thei efficacyi ofi 

thosei appsi isi extraordinarilyi restricted.i Fori example,i ini ai scientifici overviewi ofi 

5464i mentali fitnessi appi abstracts,i lessi thani 5i appsi hadi beeni observedi toi havei 

experimentali proof.i Ini addition,i ai fewi havei capitalizedi ati thei blessingsi enabledi 

byi thei cellulari telephonei generationi consistingi ofi enjoyi samplingi andi automatedi 

recordsi collectioni ini identifyingi andi comparingi capacityi time-touchyi behaviorali 

signs of mental fitness change.



 

 

 

 
2.4 “Utilization of Patient-Generated Data Collected Through Mobile Devices: Insights 

From ai Survey on Attitudes Toward Mobile Self-Monitoring and Self-Management Appsi 

for Depression” 

 

Authors:i  
 

Ralfi Hartmann,i MSc(Researchi Centeri ofi thei Germani Depressioni Foundation,i 

Leipzig,i Germany) 

Christiani Sander,i Dr(Researchi Centeri ofi thei Germani Depressioni Foundation,i 

Leipzig,i Germany) 

Noahi Lorenz,i MSc(Researchi Centeri ofi thei Germani Depressioni Foundation,i 

Leipzig,i Germany) 

Danieli Böttger,i MA(Researchi Centeri ofi thei Germani Depressioni Foundation,i 

Leipzig,i Germany) 

Ulrichi Hegerl,i Profi Dr(Departmenti ofi Psychiatry,i Universityi ofi Leipzig,i 

Leipzig,i Germany) 

 

 

Depressioni isi ai extremei ailmenti withi largei consequencesi oni well-beingi andi 

high-qualityi ofi life.i Majori depressivei disorderi (MDD)i isi incrediblyi 

establishedi andi isi ai primei motivei fori yearsi livedi withi disabilityandi ai first-

ratei sourcei ofi thei worldwidei burdeni ofi ailment.i Furthermore,i MDDi isi 

relatedi toi ai highi hazardi ofi recurrencei andi chronicity.i Althoughi diagnosticsi 

andi evidence-basedi totallyi treatmentsi (eg,i pharmacotherapy,i psychotherapy)i 

fori depressivei problemsi arei toi bei had,i ai sizeablei percentagei ofi peoplei withi 

ai diagnosisi ofi unipolari depressivei disorderi doi nowi noti receivei remedyi asi 

recommendedi byi nationali hints.i Consequently,i self-monitoringi andi self-

managementi growi toi bei everi morei essential.i Thei opportunitiesi thati havei 

ariseni fromi thei digitali andi cellulari revolutioni ofi newi yearsi endurei thei 

capabilityi toi satisfyi thesei challenges.i Mobilei devicesi whichi includei 

smartphonesi ori wearablei biosensorsi cani checki andi documenti multimodali 

datai includingi physiologicali statistics,i self-ratings,i personi behavior,i ori 

environmentali records.i Suchi affectedi person-generatedi factsi becomei 

increasinglyi toi bei hadi andi featurei promisingi abilityi toi bei utilizedi fori self-



 

 

tracking,i self-management,i andi hospitali treatment.i However,i thisi disciplinei ofi 

studiesi isi youngi andi iti presentationsi ai wholei loti dynamic.i Throughouti anyi 

techniquei ofi developmenti ori implementationi ofi mobilei structuresi ori appsi fori 

self-trackingi andi self-management,i ai profoundi knowledgei ofi readinessi fori 

usei andi personi behaviori isi necessaryi asi commoni adherencei toi mobilei 

fitnessi (mHealth)i structuresi ori appsi isi regularlyi weak.i Soi ai longi way,i onlyi 

ai fewi studiesi havei exploredi alternativesi andi utilizationi ofi mHealthi appsi ini 

populari ori fori uniquei fieldsi ofi hobbyi buti noi longeri fori despair.i Thei aimi ofi 

thisi surveyi becamei toi offeri descriptivei statisticsi toi answeri thei subsequenti 

questions:i toi whati quantityi arei cellulari appsi fori thei self-trackingi andi self-

managementi ofi melancholyi (fori thei causei ofi clarity,i thei subsequenti 

abbreviationi isi usedi henceforth:i MSSD)i currentlyi used,i whati isi thei predictedi 

destinyi use,i andi whati doi capabilityi customersi opti fori ini termsi ofi 

documentedi parametersi andi statistics-sharingi alternatives 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

CHAPTER 3: 

FEATURE SELECTION IN SENTIMENT 

CLASSIFICATION 

 

Sentimenti Analysisi projecti isi takeni intoi considerationi ai sentimenti classificationi 

hassle.i Featurei selectioni isi frequentlyi incorporatedi becausei thei firsti stepi ini 

gadgeti studyingi algorithmsi likei SVM,i Neurali Networks,i ok-Nearesti Neighbors,i 

andi soi forth.i Thei importanti purposei ofi thei functioni selectioni isi toi loweri thei 

dimensionalityi ofi thei functioni spacei andi asi ai consequencei computationali cost.i 

Asi ai 2di goal,i characteristici choicei willi lesseni thei overfittingi ofi thei studyingi 

schemei toi thei schoolingi statistics.i Duringi thisi process,i iti isi alsoi vitali toi findi ai 

suitablei tradeoffi betweeni thei richnessi ofi capabilitiesi andi thei computationali 

constraintsi involvedi wheni fixingi thei categorizationi project.i Somei ofi thei cutting-

edgei capabilitiesi are: 

Termsi presencei andi frequency:i Thesei capabilitiesi arei individuali wordsi ori wordi 

n-gramsi andi theiri frequencyi counts.i Iti bothi givesi thei phrasesi binaryi weightingi 

(0i ifi thei phrasei seemsi ori onei ifi ini anyi otheri case)i ori makesi usei ofi termi 

frequencyi weightsi toi indicatei thei relativei importancei ofi functions. 

Partsi ofi speechi (POS):i findingi adjectives,i asi they'rei essentiali indicatorsi ofi 

reviews. 

Opinioni phrasesi andi phrases:i thosei arei phrasesi typicallyi usedi toi expressi 

evaluationsi consistingi ofi desirablei ori bad,i likei ori hate.i Oni thei alternativei 

hand,i ai fewi termsi expressi opinionsi withi outi thei usagei ofi opinioni words.i Fori 

example:i feei mei ani armi andi ai leg. 

Negations:i thei appearancei ofi terriblei phrasesi mayi additionallyi tradei thei i 

opinioni i orientationi likei noi longeri desirablei isi equivalenti toi awful. 

 

 



 

 

1. Feature selection methods 
 

Featurei Selectioni strategiesi mayi bei dividedi intoi lexicon-primarilyi basedi 

strategiesi thati wanti humani annotation,i andi statisticali strategiesi whichi arei 

automatedi strategiesi whichi mighti bei morei regularlyi used.i Lexicon-basedi 

totallyi tacticsi typicallyi starti withi ai smalli seti ofi ‘seed’i words.i Theni theyi 

bootstrapi thisi seti throughi synonymi detectioni ori on-linei assetsi toi gaini ai 

biggeri lexicon.i Thisi provedi toi havei manyi problemsi asi reportedi byi meansi ofi 

Whitelawi eti al.i Statisticali techniques,i oni thei otheri hand,i arei fullyi 

computerized. 

Thei featurei selectioni strategiesi deali withi thei documentsi bothi asi institutioni ofi 

phrasesi (Bagi ofi Wordsi (BOWs)),i ori asi ai stringi whichi keepsi thei collectioni ofi 

phrasesi withini thei record.i BOWi isi usedi morei frequentlyi duei toi itsi simplicityi 

fori thei typei process.i Thei mosti commonplacei characteristici selectioni stepi isi 

thei removali ofi forestall-phrasesi andi stemmingi (returningi thei wordi toi itsi stemi 

ori rooti i.E.i Fliesi →i fly).i Ini thei followingi subsections,i wei gifti threei ofi thei 

maximumi frequentlyi usedi statisticali strategiesi ini FSi andi theiri associatedi 

articles.i Therei arei otheri strategiesi usedi ini FSi likei statisticsi advantagei andi 

Ginii index. 

 

1.1. Point-wise Mutual Information (PMI) 
Thei mutuali datai measurei givesi ai formali wayi toi versioni thei mutuali recordsi 

amongi thei featuresi andi thei instructions.i Thisi measurei wasi derivedi fromi thei 

datai principle.i Thei factor-wisei mutuali datai (PMI)i Mi(w)i amongi i thei phrasei 

wi andi thei elegancei iisi definedi oni thei premisei ofi thei extenti ofi co-incidencei 

amongi thei classi ii andi wordi w.i Thei expectedi co-occurrencei ofi classi iandi 

phrasei w,i oni thei idea 

ofi mutuali independence,i isi giveni byi Pi⋅i F(w),i andi thei properi co-incidencei 

isi given 

byi wayi ofi F(w)i ⋅i pi(w). 

Thei mutuali statisticsi isi describedi ini phrasesi ofi thei ratioi amongi thosei twoi 

valuesi andi isi giveni byi usingi thei subsequenti equation: 

 

 
 



 

 

Thei wordi wi isi positivelyi correlatedi toi thei classi i,i wheni Mi(w)i isi greateri 

thani 0.i Thei wordi wi isi negativelyi correlatedi toi thei classi iwheni Mi(w)i isi lessi 

thani 0. 

 

1.2. Chi-square (χ2) 
 

Leti ni bei thei overalli quantityi ofi filesi ini thei series,i pi(w)i bei thei conditionali 

chancei ofi classi ifori filesi whichi containi w,i Pibei thei worldwidei fractioni ofi 

filesi containingi thei classi i,i andi F(w)i bei thei worldwidei fractioni ofi documentsi 

whichi containi thei phrasei w.i Therefore,i thei χ2-statistici ofi i thei i phrasei i 

betweeni i wordwandi i classi iisi definedi as 

 

 
 

 

1.3. Latent Semantic Indexing (LSI) 
 

Featurei choicei methodsi tryi toi reducei thei dimensionalityi ofi thei recordsi byi 

pickingi fromi thei originali seti ofi attributes.i Featurei transformationi methodsi 

createi ai smalleri seti ofi functionsi asi ai functioni ofi thei originali seti ofi 

functions. 

 

Ini thei followingi subsections,i wei presenti 3i ofi thei mosti regularlyi usedi 

statisticali techniquesi ini FSi andi theiri associatedi articles.i Therei arei otheri 

methodsi utilizedi ini FSi likei datai gaini andi Ginii index. 

 

1.4. Point-wise Mutual Information (PMI) 
Thei mutuali factsi degreei providesi ai formali manneri toi versioni thei mutuali 

statisticsi amongi thei functionsi andi thei training.i Thisi degreei wasi derivedi fromi 

thei informationi principle.i Thei factor-sensiblei mutuali datai (PMI)i Mi(w)i amongi 

i thei phrasei wi andi thei elegancei iisi describedi oni thei ideai ofi thei extenti ofi co-

incidencei betweeni thei magnificencei iandi wordi w.i Thei anticipatedi co-

incidencei ofi sophisticationi iandi wordi w,i oni thei idea 

ofi mutuali independence,i isi giveni throughi Pi⋅i F(w),i andi thei reali co-prevalencei 

isi given 



 

 

byi meansi ofi F(w)i ⋅i pi(w). 

Thei mutuali factsi isi definedi ini termsi ofi thei ratioi amongi thosei twoi valuesi 

andi isi giveni byi wayi ofi thei followingi equation: 

 

 
 

 
1.5. Chi-square (χ2) 

 

Leti ni bei thei entirei varietyi ofi filesi insidei thei collection,i pi(w)i bei thei 

conditionali opportunityi ofi classi ifori documentsi whichi comprisei w,i Pibei thei 

globali fractioni ofi documentsi containingi thei classi i,i andi F(w)i bei thei 

worldwidei fractioni ofi documentsi whichi includei thei phrasei w.i Therefore,i thei 

χ2-statistici ofi i thei i phrasei i amongi i wordwandi i magnificencei iisi definedi as 

 

 

 
 

1.6. Latent Semantic Indexing (LSI) 
Featurei selectioni techniquesi attempti toi lesseni thei dimensionalityi ofi thei 

datai withi thei aidi ofi pickingi fromi thei authentici seti ofi attributes.i Featurei 

transformationi strategiesi createi ai smalleri seti ofi featuresi asi ai characteristici 

ofi thei authentici seti ofi capabilities.i LSIi isi onei ofi thei famousi functioni 

transformationi techniques.i LSIi methodi transformsi thei textuali contenti areai 

toi ai newi axisi  

machinei whichi isi ai lineari combinationi ofi thei authentici phrasei capabilities.i 

Principali Componenti Analysisi techniquesi (PCA)i arei usedi toi achievei thisi 

purpose.i Iti determinesi thei axis-systemi whichi keepsi thei greatesti stagei ofi 

recordsi abouti thei versionsi ini thei underlyingi characteristici values.i Thei 

foremosti downsidei ofi LSIi isi thati iti isi ani unmonitoredi techniquei whichi isi 

ignoranti ofi thei underlyingi elegance-distribution.i Therefore,i thei capabilitiesi 

locatedi byi meansi ofi LSIi arei noti necessarilyi thei guidelinesi alongi whichi 

thei class-distributioni ofi thei underlyingi documentsi mayi bei excellenti 

separated 

Iti isi usuallyi statedi thati thei abilityi toi worki withi textuali contenti oni ai 

semantici foundationi isi vitali toi moderni factsi retrievali structures.i Asi ai endi 



 

 

result,i usingi LSIi hasi considerablyi multipliedi ini recenti yearsi asi earlieri 

demandingi situationsi ini scalabilityi andi overalli performancei hadi beeni 

overcome. 
 

2. Search based feature selection 
 

Ani advantagei ofi seeki basedi totallyi functioni choicei strategiesi overi ratingsi 

arei commonlyi greateri correcti effects.i Thesei strategiesi arei primarilyi basedi 

oni bothi stochastici andi heuristici searchingi techniques,i whati impliesi betteri 

computationali complexity,i whichi fori veryi hugei datasetsi thati havei somei 

thousandsi ofi variablesi mayi limiti somei algorithmsi usability. 

Typicali solutionsi ofi searchi basedi totallyi featurei selectioni arei 

forward/backwardi choicei methods. 

Forwardi choice 

Forwardi choicei startsi fromi ani emptyi functioni seti and,i ini everyi 

generation,i i addsi onei newi attribute,i shapei thei seti ofi last.i Onei thati isi 

introducedi isi thisi selectioni whichi maximizesi positivei criterioni commonlyi 

classificationi accuracy.i Toi makei certaini thei righti outcomei ofi includingi ai 

newi featurei toi thei functioni subset,i first-ratei isi measuredi withini thei movei 

validationi system. 

 

Backwardi elimination 

Backwardi removali algorithmi differsi fromi forwardi choicei withi thei aidi ofi 

beginningi fromi thei fulli featurei set,i andi iterativelyi removesi onei afteri thei 

otheri function.i Ini eachi newi releasei simplesti onei characteristici isi removed,i 

whichi mostlyi influencesi ordinaryi versioni accuracy,i asi longi asi thei 

accuracyi stopsi increasing. 

 

 

 

 



 

 

CHAPTER 4:i 

SENTIMENT ANALYSIS TECHNIQUES 

Sentiment Classification strategiesi can be kindi ofi divided into devicei learning 

approach, lexicon based techniquei and hybrid approach. The Machine Learning 

Approach (ML)i applies the well-known ML algorithmsi i andi i usesi i linguistici i 

capabilities.i i Thei Lexicon-based Approachds reliesi oni ai sentimenti lexicon,i ai 

collectioni ofi recognisedi andi precompiledi sentimenti terms.i Iti isi spliti intoi 

dictionary-basedi methodi andi corpus-i basedi approachi whichi usei statisticali ori 

semantici techniquesi toi findi sentimenti polarity.i Thei hybridi Approachi combinesi 

bothi methodsi andi isi veryi noti unusuali withi sentimenti lexiconsi playingi ai keyi 

positioni ini mosti peoplei ofi methods. 

Thei texti categoryi methodsi usingi MLi approachi mayi bei morei ori lessi dividedi 

intoi supervisedi andi unsupervisedi studyingi methods.i Thei supervisedi strategiesi 

makei usei ofi ai largei rangei ofi labeledi trainingi files.i Thei unsupervisedi methodsi 

arei usedi whilsti it'si fari hardi toi findi thosei categorizedi trainingi documents. 

Thei lexicon-primarilyi basedi approachi reliesi uponi oni findingi thei opinioni 

lexiconi whichi isi usedi toi analyzei thei textuali content.i Therei arei i strategiesi oni 

thisi technique.i Thei dictionary-primarilyi basedi techniquei whichi reliesi uponi oni 

findingi opinioni seedi words,i andi theni searchesi thei dictionaryi ini theiri 

synonymsi andi antonyms.i Thei corpus-basedi totallyi methodi startsi offevolvedi 

withi ai seedi listi ofi opinioni words,i andi theni unearthsi differenti opinioni wordsi 

ini ai largei i corpusi toi helpi ini findingi opinioni phrasesi withi contexti specifici 

orientations.i Thisi willi bei finishedi viai usingi statisticali ori semantici strategies.i 

Therei isi ai shorti clarificationi ofi eachi approaches’i algorithmsi andi relatedi 

articlesi insidei thei subsequenti subsections. 

 



 

 



 

 

 

 

1. Machine learning approach 
 

Machinei masteringi approachi reliesi ati thei well-knowni MLi algorithmsi toi 

solvei thei SAi asi ai ordinaryi texti classi troublei thati makesi usei ofi syntactici 

and/ori linguistici functions. 

Text Classificationi Problemi Definition:i Wei havei  ai seti ofi schoolingi factsi Di 

=i X1,i X2,i …,i Xni ini whichi everyi reporti isi classifiedi toi ai category.i Thei 

classi modeli isi associatedi withi thei capabilitiesi withini thei underlyingi 

documenti toi onei ofi thei magnificencei labels.i Theni fori ai giveni examplei ofi 

unknowni class,i thei modeli isi usedi toi arei expectingi ai classi labeli fori it.i Thei 

hardi classi hasslei isi wheni simplesti onei labeli isi assignedi toi ani example.i Thei 

tenderi classificationi problemi isi whilsti ai probabilistici feei ofi labelsi isi 

assignedi toi ani instance. 

 

1.1. Supervised mastering 

Thei supervisedi studyingi techniquesi dependi oni thei lifestylesi ofi classifiedi 

educationi files.i Therei arei manyi varietiesi ofi supervisedi classifiersi ini 

literature.i Ini thei nexti subsections,i wei presenti ini quicki infoi somei ofi thei 

mosti frequentlyi usedi classifiersi ini SA. 

Probabilistici classifiers 

Probabilistici classifiersi usei aggregatei fashionsi fori classification.i Thei 

combinationi versioni assumesi thati eachi magnificencei isi parti ofi thei 

combination.i Eachi mixturei componenti isi ai generativei versioni thati offersi thei 

probabilityi ofi samplingi ai selectedi timei periodi fori thati factor.i Thesei sortsi ofi 

classifiersi arei alsoi knowni asi generativei classifiers.i Threei ofi thei maximumi 

well-knowni probabilistici classifiersi arei mentionedi withini thei subsequenti 

subsections. 

● Naïve Bayes Classifier (NB):i Thei Naïvei Bayesi classifieri isi thei 

handiesti andi maximumi normallyi usedi classifier.i Naïvei Bayesi classi modeli 

computesi thei posteriori chancei ofi ai class,i primarilyi basedi oni thei distributioni 

ofi thei phrasesi withini thei report.i Thei versioni worksi withi thei BOWsi functioni 

extractioni whichi ignoresi thei locationi ofi thei phrasei insidei thei report.i Iti 

makesi usei ofi Bayesi Theoremi toi expecti thei chancei thati ai giveni 



 

 

characteristici seti i belongsi toi ai selectedi label.i  

 

i  

P(label)i isi thei priori opportunityi ofi ai labeli ori thei chancei thati ai randomi 

characteristici seti thei label.i P(featurespreviousi chancei thati ai giveni functioni 

seti isi beingi categorizedi asi ai label.i P(features)i isi thei priori possibilityi thati ai 

giveni featurei seti isi occurred.i Giveni thei Naïvei assumptioni whichi statesi thati 

eachi onei featuresi arei impartial,i thei equationi mighti bei rewritteni asi follows: 

i  

● Bayesiani Networki (BN):i Thei principali assumptioni ofi thei NBi 

classifieri isi thei independencei ofi thei features.i Thei otheri intensei assumptioni 

isi toi assumei thati everyi onei thei capabilitiesi arei completelyi based.i Thisi 

resultsi ini thei Bayesiani Networki versioni whichi isi ai directedi acyclici graphi 

whosei nodesi constitutei randomi variables,i andi edgesi constitutei conditionali 

dependencies.i BNi isi takeni intoi considerationi ai completei versioni fori thei 

variablesi andi theiri relationships.i Therefore,i ai completei jointi opportunityi 

distributioni (JPD)i overi alli thei variablesi isi designatedi fori ai model.i Ini Texti 

mining,i thei computationi complexityi ofi BNi isi veryi highi priced;i thati isi why,i 

iti isn'ti alwaysi ofteni used 

● Maximumi Entropyi Classifieri (ME):i Thei Maxenti Classifieri (calledi ai 

conditionali exponentiali classifier)i convertsi classifiedi functioni setsi toi vectorsi 

thei usagei ofi encoding.i Thisi encodedi vectori isi theni usedi toi calculatei 

weightsi fori everyi functioni thati mayi theni bei combinedi toi decidei thei mosti 

ini alli likelihoodi labeli fori ai characteristici set.i Thisi classifieri isi parameterizedi 

throughi ai hardi andi fasti ofXweights,i whichi isi usedi toi mixi thei jointi 

capabilitiesi whichi cani bei generatedi fromi ai feature-seti i byanXencoding.i i Ini i 

i particular,i i i thei i i encodingi i i mapsi eachi C(featureset,i label)i pairi toi ai 

vector. 

Lineari Classifiers 

Giveni isi thei normalizedi recordi wordi frequency, vectori isi ai vectori ofi lineari 

coefficientsi withi thei identicali dimensionalityi asi thei characteristici space,i andi 

bi isi ai scalar;i thei outputi ofi thei i lineari i predictori isi definedi asi i i ,i that'si 

thei outputi ofi thei lineari classifier.i Thei predictori pi isi ai keepingi aparti 

hyperplanei betweeni specifici lessons.i Therei arei manyi kindsi ofi lineari 



 

 

classifiers;i amongsti themi isi Supporti Vectori Machinesi (SVM)i that'si ai shapei  

ofi classifiersi thati tryi andi determinegoodlineari separatorsi amongi extraordinaryi 

classes.i Twoi ofi thei mosti famousi lineari classifiersi arei mentionedi withini thei 

followingi subsections. 

● Supporti Vectori Machines:i Thei primaryi principlei ofi SVMsi isi toi 

determinei lineari separatorsi ini thei seeki areai thati couldi first-classi separatei thei 

speciali training.i Ini thei subsequenti discern,i therei arei 2i trainingi x,i oi andi 

therei arei 3i hyperplanesi A,i Bi andi C.i Hyperplanei Ai offersi thei nicei 

separationi betweeni thei training,i becausei thei regulari distancei ofi anyi ofi thei 

factsi factorsi isi thei biggest,i soi iti representsi thei mosti margini ofi separation.i 

Texti informationi arei ideallyi suitedi fori SVMi typei becausei ofi thei sparsei 

naturei ofi textuali content,i ini whichi fewi featuresi arei besidei thei point,i 

howeveri theyi tendi toi bei correlatedi withi eachi otheri andi usuallyi organizedi 

intoi linearlyi separablei classes.i SVMi cani assemble 

ai nonlineari selectioni surfacei withini thei originali functioni spacei throughi 

mappingi thei recordsi timesi non-linearlyi toi ani inneri producti spacei wherei thei 

classesi cani bei separatedi linearlyi withi ai hyperplane. 

 

 
 

SVMsi arei usedi ini manyi applications,i amongi thesei applicationsi arei 

classifyingi reviewsi accordingi toi theiri quality. 

 

● Neurali Networki (NN):i Neurali Networki consistsi ofi manyi neuronsi whereini 



 

 

thei neuroni isi itsi simplei unit.i Thei inputsi toi i thei i neuronsi i arei i denotedi i 

byi meansi ofi i thei i vectori overlinei Xii thati isi thei phrasei frequenciesi insidei 

thei ithi report.i There 

arei ai seti ofi weightsi Ai whichi mighti bei relatedi toi eachi neuroni usedi fori youi 

toi computei ai featurei ofi itsi inputsi f(⋅).i Thei lineari featurei ofi thei neurali 

networki  

is:i i i .i Ini ai binaryi categoryi problem,i iti isi assumedi thati thei magnificencei 

labeli ofi i i i i isi denotedi throughi yiandi thei signali ofi thei expectedi functioni 

piyieldsi thei magnificencei label.i Multilayeri neurali networksi arei usedi fori non-

lineari limitations.i Thesei multiplei layersi arei usedi toi seti offi ai couplei ofi piece-

wisei lineari barriers,i thati arei usedi toi approximatei enclosedi regionsi belongingi 

toi ai specifici class.i Thei outputsi ofi thei neuronsi ini thei earlieri layersi feedi intoi 

thei neuronsi insidei thei lateri layers.i Thei schoolingi techniquei isi morei 

complicatedi duei toi thei facti thei mistakesi wanti toi bei back-propagatedi overi 

exceptionali layers. 

Decisioni Treei Classifiers 

Decisioni treei classifieri givesi ai hierarchicali decompositioni ofi thei trainingi 

recordsi areai ini whichi ai conditioni ati thei characteristici feei isi usedi toi dividei 

thei records.i Thei circumstancei ori predicatei isi thei presencei ori absencei ofi 1i 

ori extrai words.i Thei divisioni ofi thei datai areai isi carriedi outi recursivelyi untili 

thei leafi nodesi comprisei positivei minimali numbersi ofi factsi whichi arei usedi 

fori thei motivei ofi class. 

Therei arei differenti varietiesi ofi predicatesi whichi dependi oni thei similarityi ofi 

documentsi toi correlatei setsi ofi termsi whichi mayi bei usedi toi similarlyi 

partitioningi ofi files.i Thei extraordinaryi kindsi ofi splitsi arei Singlei Attributei cuti 

upi whichi usei thei presencei ori absencei ofi precisei wordsi ori phrasesi ati ai 

selectedi nodei ini thei treei withi ai purposei toi performi thei i cuti up.i Similarity-

basedi totallyi multi-characteristici cuti upi usesi documentsi ori frequenti phrasesi 

clustersi andi thei similarityi ofi thei documentsi toi thosei phrasesi clustersi oni thei 

wayi toi performi thei breaki up.i Discriminant-basedi totallyi multi-characteristici 

spliti makesi usei ofi discriminantsi inclusivei ofi thei Fisheri discriminatei fori 

performingi thei split. 

Rulei Basedi Classifiers 



 

 

Ini rulei basedi totallyi classifiers,i thei informationi spacei isi modeledi withi ai hardi 

andi fasti ofi regulations.i Thei lefti handi aspecti representsi ai conditioni oni thei 

featurei seti expressedi ini disjunctivei ordinaryi formi eveni asi thei righti handi sidei 

isi thei classi label.i Thei situationsi arei ati thei timei periodi presence.i Termi 

absencei isi hardlyi everi usedi becausei iti isn'ti informativei ini sparsei statistics. 

Therei arei numbersi ofi standardsi ini orderi toi generatei guidelines,i i thei 

educationi phasei constructi alli thei rulesi dependingi oni thesei criteria.i Thei 

maximumi twoi commoni standardsi arei helpi andi selfi belief.i Thei assisti isi thei 

absolutei numberi ofi timesi withini thei schoolingi datai seti whichi cani bei 

relevanti toi thei rule.i Thei Confidencei refersi toi thei conditionali possibilityi thati 

thei righti handi faceti ofi thei rulei isi gladi ifi thei left-handi faceti isi happy. 

1.2i Weakly,i semii andi unsupervisedi learning 

Thei maini purposei ofi texti classificationi isi toi classifyi documentsi intoi ai certaini 

numberi ofi predefinedi categories.i Ini orderi toi accomplishi that,i largei numberi ofi 

labeledi trainingi documentsi arei usedi fori supervisedi learning,i asi illustratedi 

before.i Ini texti classification,i iti isi sometimesi difficulti toi createi thesei labeledi 

trainingi documents,i buti iti isi easyi toi collecti thei unlabeledi documents.i Thei 

unsupervisedi learningi methodsi overcomei thesei difficulties. 

 
2. Lexicon-basedi approach 

 

Opinioni wordsi arei hiredi ini lotsi ofi sentimenti typei tasks.i Positivei opinioni 

wordsi arei usedi toi expressi somei preferredi states,i eveni asi negativei opinioni 

phrasesi arei usedi toi expressi somei undesiredi states.i Therei arei alsoi opinioni 

termsi andi idiomsi whichi collectivelyi arei knowni asi opinioni lexicon.i Therei arei 

3i importanti techniquesi whichi willi compilei ori accumulatei thei opinioni wordi 

listing.i Manuali methodi mayi bei veryi timei ingestingi andi iti isn'ti usedi alone.i Iti 

isi generallyi blendedi withi thei otheri twoi computerizedi proceduresi asi ai veryi 

lasti checki toi keepi awayi fromi thei mistakesi thati resultedi fromi computerizedi 

methods.i Thei i automatedi tacticsi arei offeredi ini thei followingi subsections. 

 

2.1. Dictionary-basedi totallyi method 

Ai smalli seti ofi opinioni phrasesi isi accumulatedi manuallyi withi recognisedi 

orientations.i Then,i thisi seti isi growni byi meansi ofi lookingi withini thei widelyi 



 

 

recognizedi corporai WordNeti ori glossaryi fori theiri synonymsi andi antonyms.i 

Thei newlyi locatedi phrasesi arei deliveredi toi thei seedi listingi theni thei nexti 

generationi startsi offevolved.i Thei iterativei processi stopsi whilsti noi newi wordsi 

arei discovered.i Afteri thei manneri isi completed,i manuali inspectioni mayi bei 

performedi toi eliminatei ori accuratei errors. 

Thei dictionaryi basedi totallyi methodi hasi ai first-ratei downsidei thati isi thei 

incapabilityi toi findi opinioni phrasesi withi areai andi contexti precisei orientations. 

 

2.2. Corpus-primarilyi basedi technique 

Thei Corpus-basedi totallyi approachi enablesi toi solvei thei problemi ofi locatingi 

opinioni phrasesi withi contexti specifici orientations.i Itsi strategiesi dependi oni 

syntactici stylesi ori stylesi thati occuri collectivelyi alongi withi ai seedi listi ofi 

opinioni wordsi toi discoveri differenti opinioni wordsi ini ai massivei corpus.i Wei 

starti withi ai listi ofi seedi opinioni adjectives,i andi usei themi ini conjunctioni withi 

ai  

seti ofi linguistici constraintsi toi perceivei extrai adjectivei opinioni phrasesi andi 

theiri orientations.i Thei constraintsi arei fori connectivesi likei AND,i OR,i BUT,i 

EITHER-i OR……;i thei conjunctioni ANDi asi ani instancei saysi thati conjoinedi 

adjectivesi generallyi havei thei samei orientation.i Thisi concepti isi calledi sentimenti 

consistency,i whichi isn'ti alwaysi usuallyi i regulari i nearly.i i Therei i arei i 

additionallyi i i adversativei i i expressionsi i i suchi asbut,i buti whichi cani bei 

indicatedi asi opinioni adjustments.i Ini orderi toi decidei ifi i conjoinedi adjectivesi 

arei ofi thei equali ori differenti orientations,i learningi isi carriedi outi toi ai hugei 

corpus.i Then,i thei linksi amongi adjectivesi formi ai graphi andi clusteringi isi 

completedi oni thei graphi toi providei twoi setsi ofi words:i nicei andi poor. 

Usingi thei corpus-basedi approachi byi myselfi isi noti asi effectivei asi thei 

dictionary-primarilyi basedi techniquei duei toi thei facti it'si fari hardi toi puti 

togetheri ai largei corpusi toi coveri alli Englishi phrases,i buti thisi techniquei hasi ai 

maini gaini thati couldi assisti toi discoveri domaini andi contexti particulari opinioni 

phrasesi andi theiri orientationsi thei usagei ofi ai sitei corpus.i Thei corpus-basedi 

totallyi methodi isi executedi thei usei ofi statisticali methodi ori semantici approachi 

asi illustratedi insidei thei followingi subsections: 

Statisticali technique 

Findingi co-occurrencei patternsi ori seedi opinioni wordsi mayi bei carriedi outi 



 

 

usingi statisticali techniques.i Thisi mighti bei performedi viai derivingi posteriori 

polaritiesi thei usei ofi thei co-i incidencei ofi adjectivesi ini ai corpus,i asi proposedi 

withi thei aidi ofi Fahrnii andi Klenner.i Iti isi viablei toi usei thei completei seti ofi 

indexedi filesi ati thei interneti becausei thei corpusi fori thei dictionaryi construction.i 

Thisi overcomesi thei hasslei ofi thei unavailabilityi ofi ai fewi phrasesi ifi thei usedi 

corpusi isi noti largei enough. 

Thei polarityi ofi ai phrasei cani bei identifiedi viai readingi thei prevalencei 

frequencyi ofi thei phrasei ini ai bigi annotatedi corpusi ofi texts.i Ifi thei phrasei 

takesi placei extrai regularlyi amongsti wonderfuli texts,i theni itsi polarityi isi 

effective.i Ifi iti occursi extrai frequentlyi amongsti poori texts,i theni itsi polarityi isi 

terrible.i Ifi iti hasi samei frequencies,i theni it'si milesi ai neutrali phrase.i Thei 

comparablei opinioni phrasesi regularlyi seemi collectivelyi ini ai corpus.i Thisi isi 

thei principlei remarki thati thei kingdomi ofi thei arti techniquesi arei basedi on.i 

Therefore,i ifi twoi phrasesi appeari collectivelyi frequentlyi withini thei identicali 

context,i they'rei likelyi toi havei thei identicali polarity.i Therefore,i thei polarityi ofi 

ani unknowni phrasei cani bei decidedi byi wayi ofi calculatingi thei relativei 

frequencyi ofi co-incidencei withi anyi otheri word.i Thisi cani bei finishedi usingi 

PMI.i  

Latenti Semantici Analysisi (LSA)i isi ai statisticali methodi whichi isi usedi toi 

analyzei thei relationshipsi betweeni ai hardi andi fasti ofi documentsi andi thei 

phrasesi notedi ini thosei documentsi toi bei ablei toi producei ai fixedi ofi significanti 

stylesi associatedi withi thei filesi andi terms. 

Semantici approach 

Thei Semantici approachi givesi sentimenti valuesi ati oncei andi reliesi oni onei ofi ai 

kindi principlesi fori computingi thei similarityi amongi words.i Thisi principlei offersi 

comparablei sentimenti valuesi toi semanticallyi closei phrases.i WordNeti asi ani 

instancei providesi extraordinaryi kindsi ofi semantici relationshipsi betweeni wordsi 

usedi toi calculatei sentimenti polarities.i WordNeti couldi bei usedi tooi fori 

acquiringi ai listingi ofi sentimenti wordsi byi iterativelyi increasingi thei initiali seti 

withi synonymsi andi antonymsi andi theni figuringi outi thei sentimenti polarityi fori 

ani unknowni phrasei byi wayi ofi thei relativei counti ofi tremendousi andi terriblei 



 

 

synonymsi ofi thisi word.



 

 

 

CHAPTER 5: 

i LEXICON BASED APPROACH 

Method I 

 

Extractingi sentimentsi fromi texts:i messagei classification 

 
 

1.1. Preprocessing (lower-case, idiom detection) 

Thei firsti stepi consistsi ofi preprocessingi thei messagei toi converti alli thei wordsi 

intoi lower-case.i Afterwards,i iti detectsi idiomsi andi joinsi thei wordsi involvedi ini 

eachi ofi them. 

 
1.2. Segmentation into sentences 

Then,i thei messagei isi dividedi intoi sentences.i Dotsi arei thei onlyi punctuationi 

marksi consideredi asi separatorsi ati thisi step,i sincei othersi suchi asi commasi ori 

semicolonsi cani bei parti ofi emoticons. 

 
1.3. Tokenization I (partial) 

Ini thei nexti step,i tokensi arei extractedi fromi eachi sentence.i Ati thisi time,i onlyi 



 

 

whitespacesi arei takeni intoi considerationi toi separatei tokens,i sincei otheri 

separators,i suchi asi hyphens,i cani bei parti ofi emoticons. 

1.4. Emoticon detection 

Next,i emoticonsi arei detected.i Ini orderi toi detecti them,i thei classifieri ini thei 

texti alli thei emoticonsi storedi ini twoi texti files,i containingi positivei andi 

negativei emoticons,i respectively. 

 
1.5. Tokenization II (complete) 

Duringi thisi secondi tokenizationi phase,i alli thei punctuationi marksi (includingi 

commas,i semicolonsi andi soi on)i arei consideredi asi separatorsi leadingi toi obtaini 

thei finali setsi ofi tokensi fori eachi sentence. 

 
1.6. Interjection detection 

Thei nexti stepi consistsi ofi detectingi andi labelingi interjections.i Thosei thati 

expressi laughs,i suchi asi ‘‘hehehe’’i ori ‘‘hahaha’’,i arei markedi asi positivei 

whereasi interjectionsi suchi asi ‘‘aaah’’i ori “aaargh”i arei markedi asi negative.i 

Thisi isi implementedi throughi regulari expressions,i becausei ini mosti ofi thei 

cases,i thei interjectionsi arei intensifiedi byi repeatingi lettersi ori setsi ofi lettersi 

containedi ini thei owni word. 

 
1.7. Token score assignation 

Thei nexti phasei consistsi ofi assigningi ai scorei toi eachi token:i 1toi 5i ifi iti 

transmitsi ai positivei sentiment,i 0i ifi iti isi neutral,i andi -1i toi -5i ifi iti isi 

negative.i Toi assigni ai score,i thei classifieri checksi ifi thei tokeni isi ai positive/i 

negativei emoticon,i ai positive/negativei interjection,i ori whetheri iti matchesi onei 

ofi thei wordsi storedi ini thei sentimenti lexiconi (L). 

 
1.8. Removing repetitive letters 

Thei nexti stepi is,i fori eachi token,i toi checki whetheri iti appearsi ini anyi ofi thei 

twoi dictionaryi categoriesi and,i ifi iti isi thei case,i toi tagi iti asi eitheri positivei ori 

negative,i accordingly.i Thei messagesi writteni byi usersi ini Facebooki usuallyi 

containi very 

casuali language.i Iti isi frequenti toi findi wordsi withi repeatedi lettersi ori withi 



 

 

non-i alphabetici characters.i Consequently,i fori eachi token,i iti ifi wasi noti foundi 

ini thei dictionaryi ini thei formi ini whichi iti appearsi ini thei message,i lettersi 

occurringi morei thani 



 

 

twicei ini ai rowi arei replacedi byi onlyi onei occurrencei andi thei newi tokeni isi 

lookedi fori ini dictionary.i Wasi thisi versioni ofi thei tokeni noti foundi ini thei 

dictionaryi yet,i theni iti isi reducedi toi itsi lexeme. 

 
1.9. Spelling checking 

Ifi thei tokeni doesi noti matchi anyi wordi yet,i theni iti isi checkedi withi ai spellingi 

checker.i Sincei Facebooki messagesi usuallyi containi misspellings,i ai spellingi 

checkeri isi incorporatedi intoi thei classifier.i However,i thei spellingi checkeri musti 

bei appliedi carefully,i sincei somei ofi thei correctionsi iti suggestsi producei badi 

resultsi ini thei classifier.i Withi thei purposei ofi avoidingi thesei situations,i ai listi 

ofi wordsi thati shouldi noti bei corrected,i includingi namesi andi surnames,i isi 

createdi andi incorporatedi withini thei dictionary,i soi that,i sincei theyi arei foundi 

ini thei dictionary,i theyi arei noti checkedi byi thei spellingi checker.i Finally,i ifi ai 

tokeni isi noti classifiedi intoi positive/i negativei ini anyi ofi thei previousi stepsi 

(eveni afteri alli thosei considerations)i thei tokeni isi labeledi asi neutral. 

 
1.10. Syntactical analysis 

Oncei eachi tokeni hasi receivedi ai positive/neutral/negativei score,i eachi sentencei 

isi syntacticallyi analyzedi ini orderi toi checki whetheri anyi scorei 

(positive/negative)i shouldi bei reversedi (e.g.,i becausei ofi negations).i Firstly,i wei 

applyi parti ofi speechi (POS)i taggingi toi discriminatei wordsi thati doi noti reflecti 

anyi sentimenti (e.g.i articles)i andi toi disambiguatei wordsi withi multiplei semantici 

meaningi (e.g.,i wordsi thati cani bei bothi ai nouni andi ai verb).i Afterwards,i 

suffixesi arei analyzed.i Andi then,i negationsi arei detected. 

 
1.11. Polarity calculation 

Ini orderi toi calculatei thei polarityi ofi ai sentence,i thei numberi ofi tokensi 

susceptiblei ofi conveyingi sentimentsi accordingi toi theiri grammaticali categoryi 

(i.e.i noun,i adjective,i interjectioni ori verb)i isi calculated.i Otheri typesi ofi words,i 

whichi appeari frequentlyi ini textsi (i.e.i determinant,i prepositions,i etc.),i arei noti 

considered,i becausei theyi arei ‘‘stopwords’’i fori ai sentimenti analysis.i Then,i 

oncei eachi tokeni hasi beeni scored,i thei finali polarityi scorei ofi ai sentencei isi 

calculated.



 

 

2. Method II 
 

 
 

 
Thei Frameworki isi dividedi intoi twoi maini components:i Emotioni Ontology,i 

Emotioni Detector. 

 
2.1. Emotion Ontology 

 

Ontology is ani specifici specification of conceptualization. Ontologies have 

definitional components like excessivei degreei schemasi andi elementsi likei entitiesi 

andi attributes;i interrelationshipi isi betweeni entities,i areai vocabulary.i Ontologiesi 

offeri ani expertisei ofi precisei domain.i Ontologiesi permiti thei domaini toi bei 

communicatedi betweeni meni andi women,i institutions,i andi applicationi systems.i 

Emotioni wordi hierarchyi isi convertedi intoi ontology.i Ani ontologyi improvementi 

devicei is used to broaden emotion ontology. Thei ontology has elegancei and subclass 

courtingi format.i Emotioni trainingi oni thei numberi onei leveli ini emotioni 

hierarchyi arei ati thei pinnaclei ofi emotioni ontologyi andi emotioni trainingi oni thei 

tertiaryi stagei arei ati thei bottomi ofi ontology.i Highi weighti agei isi assignedi toi 

thei topi leveli emotioni classesi andi lowi toi thei decreasei stagei emotioni training. 

 

2.2. Emotioni Detectori Algorithm 

Emotioni ofi thei textuali recordsi mayi bei diagnosedi withi thei helpi ofi thisi 

emotioni detectioni seti ofi rules.i Thei algorithmi calculatesi weighti fori precisei 



 

 

emotioni viai includingi weightsi  

assignedi ati eachi leveli ofi hierarchyi andi alsoi calculatesi samei fori itsi counteri 

emotion,i theni comparesi thei bothi scoresi andi greateri onei isi takeni becausei thei 

detectedi emotion. 

 

2.Three. Parametersi Used 

Algorithmi isi toi calculatei weighti agei toi bei assignedi toi specifici emotioni 

phrasesi ini orderi thati theyi cani bei takeni carei ofi ini linei withi it.i Certaini 

parametersi arei requiredi fori thisi cause.i Thei firsti stepi isi calculationi ofi 

parameters.i Thisi venturei isi achievedi withi thei assisti ofi Jenai libraryi whichi 

permitsi traversali andi parsingi ofi ontology. 

Differenti parametersi arei calculatedi asi follows: 

Parent-Childi relationship 

Ifi ai texti documenti belongsi toi ai baby;i iti alsoi indirectlyi refersi backi toi thei 

discerni ofi it.i Hencei ifi ai surei pricei isi introducedi toi thei child’si score,i discerni 

ratingi additionallyi wanti toi bei changed.i Thisi isi executedi viai traversingi thei 

ontologyi versioni ini ai breadthi firsti wayi thei usei ofi Jenai API.i Wheni anyi nodei 

isi encounteredi alli ofi itsi youngstersi arei retrieved.i Theni identicali techniquei isi 

carriedi outi toi everyi infant. 

Depthi ini Ontology 

Thisi isi requiredi becausei iti givesi ani ideai approximatelyi howi specifici isi thei 

termi withi regardsi toi itsi correspondingi ontologyi shape.i Thei greateri specifici it'si 

fari thei greateri weighti agei oughti toi accepti toi it.i Thisi costi isi calculatedi 

simultaneouslyi eveni asi traversingi thei ontologyi tree. 

Frequencyi ini Texti file 

Thisi isi alsoi ani criticali parameteri asi extrai isi thei frequencyi greateri mayi bei thei 

importancei ofi thati term.i Thisi feei isi calculatedi byi meansi ofi parsingi thei texti 

reporti andi lookingi fori occurrencesi ofi thei phrases. 

 

2.4i Algorithm 

Fori eachi wordi ini inputi texti i 

{ Fori eachi wordi ini emotioni lexiconi e 

{ Calculatei lengthi ofi i; 

comparei eachi letteri ofi iwithi eachi letteri ofi e; 



 

 

if((no.i ofi lettersi successfullyi compared=lengthi ofi 

i)&(nexti letteri ofi ei isi ani alphabet)) 

goi toi nexti inputi word; 



 

 

 
 

if((no.i ofi lettersi successfullyi compared=lengthi ofi 

i)||(nexti letteri ofi ei isi ‘*’)) 

{i assigni scorei ofi ei toi scorei 

ofi i;i goi toi nexti inputi 

word; 

} 

} 

} 
 

 

3. Approaches to Building Sentiment Dictionaries 
 

Thei computationali speedi andi performancei ofi dictionary-basedi totallyi 

proceduresi toi sentimenti analysis,i togetheri withi theiri intuitivei appeal,i makei 

suchi methodsi ani appealingi alternativei fori extractingi emotionali contexti fromi 

textuali content.i Ati thei samei time,i eachi typesi ofi dictionaryi basedi processesi 

providei capacityi boundariesi asi nicely.i Pre-builti dictionariesi toi bei usedi withi 

moderni preferredi U.S.i Englishi havei thei gaini ofi beingi extraordinarilyi smoothi 

toi usei andi significantlyi validated,i makingi themi sturdyi contendersi fori programsi 

ini whichi thei emotionali contenti materiali ofi thei languagei underneathi looki ati isi 

expressedi ini traditionali approaches.i Ati thei identicali time,i thei validityi ofi suchi 

dictionariesi restsi severelyi oni suchi conventionali utilizationi ofi emotionali wordsi 

andi terms.i Conversely,i customi dictionariesi developedi fori uniquei contextsi arei 

touchyi toi versionsi ini wordi usage,i howeveri comei withi ai excessivei feei ofi 

introductioni andi confinedi futurei applicability. 

Whati wei termi specialisedi vocabulariesi arisei ini situationsi whilei thei standardi 

emotionali valencesi relatedi toi uniquei wordsi arei noi longeri correct,i eitheri 

becausei wordsi thati typicallyi conveyi emotionali contenti doi noi longeri doi soi 

insidei thei contexti ini queryi ori vicei versa.i Fori instance,i ini colloquiali Englishi 

thei wordi “love”i nearlyi continuallyi carriesi ai effectivei valencei (andi itsi 

inclusioni ini pre-builti sentimenti dictionariesi reflectsi thisi fact)i whilsti thei phrasei 

“bagel”i doesi nowi not.i Fori professionali andi newbiei tennisi players,i however,i 

thei twoi wordsi wouldi possiblyi meani somei thingi veryi unique;i “love”i methodi 

noi factorsi scoredi (ai scenarioi whichi has,i ifi anything,i ai poori valence)i andi thei 



 

 

phrasei “bagel”i refersi especiallyi toi thei (terrible)i occasioni ofi losingi ai fixedi 6-0i 

(e.G.,i “puttingi upi ai bageli withini thei firsti set”).i Iti isi simplei toi looki howi thei 

softwarei ofi ai widespreadi sentimenti dictionaryi toi ai bodyi ofi textuali contenti 

generatedi fromi ai discussioni ofi tennisi shouldi easilyi causei inaccuratei inferencesi 

approximatelyi itsi contenti material.i  

Ini suchi circumstances,i ai greati approachi isi toi expandi ai sentimenti dictionaryi 

thati reflectsi thei emotionali valencei ofi thei phrasesi asi theyi mayi bei utilizedi ini 

thati context.i Suchi dictionariesi mirrori thei emotionali valencei ofi thei languagei asi 

it'si milesi usedi ini context,i andi soi arei muchi morei likelyi toi yieldi accuratei 

estimatesi ofi sentimenti ini specializedi vocabularies.i Suchi dictionaries,i but,i arei 

alsoi toughi andi time-ingestingi toi construct,i giveni thati theyi typicallyi involvei 

specifyingi eachi emotionally-valencedi phrasei ori phrasei thati mighti bei 

encounteredi ini thati context.i Thei project,i then,i isi toi expandi ani techniquei fori 

constructingi sentimenti dictionariesi insidei thei contexti ofi specialisedi vocabulariesi 

thati isi substantiallyi greateri efficienti andi lessi expensivei thani simplei humani 

coding. 

 

 

 

 

 

 



 

 

CHAPTERi 6: 

NAIVE BAYES CLASSIFIER 

 

Simplei Bayesiani classifiersi werei gainingi recognitioni currently,i andi hadi beeni 

observedi toi carryi outi prettyi properly.i These probabilistic techniquesi makei 

strongi assumptions about how the records is generated, and posit ai probabilistic 

versioni thati embodiesi thesei assumptions;i theni theyi usei ai collectioni ofi 

categorizedi schoolingi examples toi estimatei thei parametersi ofi thei generativei 

version.i Classificationi oni newi examplesi isi achievedi i withi Bayes’i rulei byi 

wayi ofi decidingi oni thei classi this is maximum in all likelihoodi toi havei 

generatedi thei instance.i Thei naivei Bayesi classifieri isi thei simplesti ofi thesei 

fashions,i ini thati iti assumesi thati all attributes ofi thei examplesi arei unbiasedi ofi 

eachi differenti giveni thei contexti ofi thei class.i Thisi isi thei so-calledi “Naivei 

Bayesi assumption.”i While this assumption is ini realityi fakei ini maximumi real-

globali responsibilities,i naivei Bayesi regularlyi playsi classi veryi well.i Thisi 

paradoxi isi definedi viai the fact that classification estimation is most effectivex  

ai featurei ofi thei signi (ini binaryi cases)i ofi thei featurei estimation;i thei functioni 

approximationi cani neverthelessi bei badi eveni asi classi accuracyi remainsi high.i i 

Becausei ofi thei independencei assumption,i thei parametersi fori everyi attributei 

cani bei foundi outi separately,i andi thisi greatlyi simplifiesi mastering,i especiallyi 

whilei thei varietyi ofi attributesi isi big.i Documenti categoryi isi simplyi thisi sorti 

ofi domaini withi ai hugei varietyi ofi attributes.i Thei attributesi ofi thei examplesi 

toi bei labeledi arei phrases,i andi thei widei varietyi ofi differenti wordsi cani bei 

quitei hugei indeed.i Whilei somei easyi recordi classi obligationsi mayi bei 

appropriatelyi finishedi withi vocabularyi sizesi lessi thani onei hundred,i manyi 

complexi tasksi oni actual-globali factsi fromi thei Web,i UseNeti andi newswirei 

articlesi doi finei withi vocabularyi sizesi insidei thei lots.i Naivei Bayesi hasi beeni 

efficaciouslyi appliedi toi documenti typei ini manyi researchi efforts.i Despitei itsi 

popularity,i therei hasi beeni ai fewi confusioni withini thei reporti categoryi 

communityi abouti thei “Naivei Bayes”i classifieri duei toi thei facti therei arei twoi 

speciali generativei fashionsi ini noti unusuali use,i bothi ofi whichi makei thei 

“Naivei Bayesi assumption.”i Bothi arei calledi “Naivei Bayes”i byi usingi theiri 

practitioners.i Onei versioni specifiesi thati ai filei isi representedi byi ai vectori ofi 



 

 

binaryi attributesi indicatingi whichi phrasesi occuri andi doi nowi noti occuri ini thei 

document.i Thei rangei ofi instancesi ai phrasei takesi placei ini ai filei isi noti 

captured.i Wheni calculatingi thei probabilityi ofi ai record,i onei multipliesi thei 

possibilityi ofi alli ofi thei characteristici values,i consistingi ofi thei opportunityi ofi 

non-occurrencei fori phrasesi thati don'ti occuri ini thei record.i Herei wei willi 

understandi thei documenti toi bei i  

thei “occasion,”i andi thei absencei ori presencei ofi phrasesi toi bei attributesi ofi thei 

occasion.i Thisi describesi ai distributioni basedi oni ai multi-variatei Bernoullii 

occasioni version.i Thisi approachi isi morei conventionali insidei thei fieldi ofi 

Bayesiani networks,i andi isi appropriatei fori tasksi thati havei ai hardi andi fasti 

quantityi ofi attributes.i Thei techniquei hasi beeni usedi fori textuali contenti typei 

throughi severai humans.i Thei 2di versioni specifiesi thati ai filei isi representedi 

throughi thei seti ofi phrasei occurrencesi fromi thei file.i Asi above,i thei orderi ofi 

thei phrasesi isi misplaced;i however,i thei rangei ofi occurrencesi ofi everyi phrasei 

insidei thei documenti isi captured.i Wheni calculatingi thei probabilityi ofi ai 

document,i onei multipliesi thei opportunityi ofi thei wordsi thati occur.i Herei wei 

cani recognizei thei personi phrasei occurrencesi toi bei thei “activities”i andi thei 

filei toi bei thei collectioni ofi phrasei events.i Wei calli thisi thei multinomiali 

occasioni version.i Thisi approachi isi greateri traditionali ini statisticali languagei 

modelingi fori speechi popularity,i ini whichi iti wouldi bei knowni asi ai “unigrami 

languagei model.”i Thisi methodi hasi additionallyi beeni usedi fori textuali contenti 

classi viai severai people.i Resultsi suggesti thati thei multi-variatei Bernoullii modeli 

oni occasioni performsi i betteri thani thei multinomiali ati smalli vocabularyi sizes.i 

However,i thei multinomiali normallyi outperformsi thei multi-variatei Bernoullii ati 

hugei vocabularyi sizes,i andi almosti usuallyi beatsi thei multi-variatei Bernoullii 

whilsti vocabularyi lengthi isi choseni optimallyi fori both.i Whilei fromi timei toi 

timei thei distinctioni ini overalli performancei isn'ti alwaysi exceptional,i oni 

averagei acrossi informationi sets,i thei multinomiali offersi ai 27%i reductioni ini 

blundersi overi thei multi-variatei Bernoulli. 

 

1. Probabilistic Framework of Naive Bayes 

Consideri thei assignmenti ofi textuali contenti typei ini ai Bayesiani learningi 

framework.i Thisi techniquei assumesi thati thei textuali contenti datai becomei 

generatedi byi ai parametrici version,i andi usesi trainingi statisticsi toi calculatei 

Bayes-mosti fulfillingi estimatesi ofi thei versioni parameters.i Then,i readyi withi 



 

 

thesei estimates,i iti classifiesi newi testi filesi thei usei ofi Bayes’i rulei toi showi 

thei generativei versioni aroundi andi calculatei thei posteriori possibilityi thati ai 

classi couldi havei generatedi thei testi filei ini question.i Classificationi theni willi 

becomei ai easyi rememberi ofi choosingi thei mosti possiblyi class. 

Bothi eventualitiesi counti oni thati texti documentsi arei generatedi byi usingi ai 

mixturei modeli parameterizedi byi wayi ofi θ.i Thei mixturei i modeli includesi 

aggregatei componentsi ofi ai filei withi ai sumi ofi totali opportunityi overi alli 

combinationi components:i Eachi documenti hasi ai classi label.i Wei counti oni thati 

therei mayi bei ai one-to-onei correspondencei betweeni trainingi andi aggregatei 

versioni components,i i andi fori thisi reasoni usei cji toi suggesti eachi thei jthi 

mixturei componenti andi thei jthi magnificence.i Ini thisi putting,i (supervisedi 

masteringi fromi categorizedi educationi examples),i thei usuallyi “hidden”i 

indicatori variablesi fori ai mixturei versioni arei furnishedi asi thosei magnificencei 

labels. 

 
1.1 Multi-variate Bernoulli Model 

 

In the multi-variate Bernoulli occasion model, ai recordi isi ai binaryi vectori overi 

thei distancei ofi words.i Giveni ai vocabularyi V,i everyi measurementi ofi thei gapi 

t,i ti ∈i 1,... corresponds to word wti from the vocabulary. Dimension i t  of the vector 

for 

reporti dii isi writteni Bit,i andi isi bothi zeroi ori 1,i indicatingi whetheri ori noti 

wordi wti occursi asi ai minimumi oncei withini thei report.i Withi onei ofi thesei filei 

representation,i wei makei thei naivei Bayesi assumption:i thati thei possibilityi ofi 

eachi wordi takingi placei ini ai reporti isi unbiasedi ofi thei occurrencei ofi differenti 

phrasesi ini ai report.i Then,i thei possibilityi ofi ai recordi giveni itsi magnificencei 

fromi Equationi 1i isi sincerelyi thei manufacturedi fromi thei opportunityi ofi thei 

characteristici valuesi overi alli phrasei attributes: 

 

 

Thus given ai generating component, ai reporti cani bei visiblei asi ai seti ofi 

multiplei independenti Bernoullii experiments,i onei fori eachi wordi ini thei 

vocabulary,i withi thei possibilitiesi fori everyi ofi thosei wordi eventsi definedi byi 

usingi everyi componentcj;i θ).i Thisi isi equivalenti toi viewingi thei distributioni 

overi documentsi asi beingi describedi byi ai Bayesiani network,i wherei thei 



 

 

absencei ori presencei ofi everyi phrasei isi dependenti mosti effectivei ati thei 

elegancei ofi thei document. 

Giveni ai hardi andi fasti ofi labeledi educationi files,i Di =i D,i studyingi thei i 

parametersi ofi ai probabilistici classificationi modeli correspondsi toi estimatingi 

everyi i  

ofi thosei elegance-conditionali wordi chances.i Thei parametersi ofi ai combinationi 

issuei arei writteni θwtini whichi 0i ≤i θwtgoldi standardi estimatesi fori thesei 

chancesi byi wayi ofi sincerei countingi ofi activities,i supplementedi viai ai 

previous.i Wei usei thei Laplaceani earlier,i primingi eachi phrase’s 

dependi withi ai counti ofi 1i toi keepi awayi fromi probabilitiesi ofi 0di)i ∈ 

0,i 1i asi giveni byi thei report’si magnificencei label.i Then,i wei estimatei thei 

chancei ofi phrasei wti ini elegancei cji with: 

 

Thei elegancei priori parameters,i θcji ,i arei seti byi usingi thei maximumi 

likelihoodi estimate: 

 

Notei thati thisi versioni doesi noi longeri seizei thei quantityi ofi timesi eachi phrasei 

happens,i andi thati iti explicitlyi consistsi ofi thei non-prevalencei chancei ofi 

phrasesi thati doi noti seemi insidei thei file 

 

1.2 Multinomial Model 
 

In evaluationi to the multi-variate Bernoulli event model, the multinomial model 

captures word frequency statistics in files. Consider, asi ani instance, thei 

prevalencei ofi numbersi within the Reuters newswire articles; ouri tokenizationi 

mapsi alli stringsi ofi digits toi ai noti unusual token. Since eachi informationi 

articlei isi dated,i andi asi ai consequencei hasi ai number,i thei numberi tokeni 

insidei thei multi-variate Bernoullii occasioni modeli isi uninformative.i 

However,i news articles about incomei generallyi tend toi havei ai numberi ofi 

numbersi ini comparison toi popular news articles. Thus, takingi picturesi 

frequencyi datai ofi thisi tokeni cani help classification. Ini thei 

multinomialimodel,i ai documenti isi ani ordered collection ofi phrasei activities, 

drawni fromi thei equali i vocabularyi V.i Wei assume thati thei lengths ofi 

documentsi arei independenti ofi class.i Wei againi makei ai comparablei Naivei 



 

 

Bayesi assumption:i thati thei possibilityi ofi eachi wordi eventi ini ai recordi isi 

independenti ofi thei phrase’si contexti andi positioni insidei thei report.i Thus,i 

eachi filei dii isi drawni fromi ai multinomiali distributioni ofi phrasesi withi asi 

manyi independenti trialsi becausei thei periodi ofi di.i Thisi yieldsi thei familiari 

“bagi ofi words”i representationi fori files.i Definei Niti toi bei thei relyi ofi thei 

quantityi ofi instancesi wordi wti happensi ini recordi di.i Then,i thei probabilityi 

ofi ai recordi giveni itsi classi fromi Equationi 1i isi certainlyi thei multinomiali 

distribution: 

 

 

2. Classification 

Giveni estimatesi ofi thosei parametersi calculatedi fromi thei educationi files,i 

classificationi cani bei finishedi oni checki documentsi viai calculatingi thei 

posteriori chancei ofi everyi magnificencei giveni thei evidencei ofi thei checki 

document,i andi decidingi oni thei magnificencei withi thei highesti opportunity.i 

Wei formulatei thisi throughi applyingi Bayes’i rule: 

Thei righti handi aspecti cani bei increasedi byi firsti substitutingi thei usei ofi 

Equationsi 1i and 

four.i Theni thei growthi ofi mani ori womani termsi fori thisi equationi isi 

dependingi oni thei occasioni versioni used.i Usei Equationsi 2i andi threei fori 

thei multivariatei Bernoullii eventi model.i Usei Equationsi fivei andi sixi fori thei 

multinomial.



 

 

 

CHAPTER 7:i 

TECHNICAL CHALLENGES 

● Wheni inspectingi thei sentencesi misclassifiedi throughi myi mission,i Ii 

cani seei thati mosti ofi thei classi mistakesi arei relatedi toi thei underlyingi 

ambiguityi ofi thei naturali language.i Ini thei subsequenti examples,i Ii eveni havei 

firsti suppliedi sentencesi thati werei incorrectlyi categorizedi asi terrible.i Ini thei 

secondi case,i therei arei sentencesi incorrectlyi classifiedi asi havingi ai fantastici 

sentimenti viai thei model.i Alli thosei examplesi displayi thei complexityi ofi alli 

herbali languagei andi thei wanti fori developingi languagei precisei heuristicsi toi 

betteri seizei phraseologicali expressions,i contrastingi statements,i sarcasm,i andi 

allusionsi madei byi thei author 

 

Posi sentencei classifyi asi neg. 

1. “Longleyi hasi constructedi ai remarkablyi coherent,i horrificallyi vividi 

snapshoti ofi thosei turbulenti days.” 

2. “Romaneki keepsi thei filmi constantlyi taut...i reflectingi thei character'si 

instabilityi withi ai metaphoricali visuali stylei andi ani unnerving,i heartbeat-

likei score.” 

3. “Compellingi revengei thriller,i thoughi somewhati weakenedi byi ai 

miscasti leadingi lady.” 

 

Negi sentencei classifyi asi pos. 
 

1. “Ai mechanicali action-comedyi whosei seemingi purposei isi toi 

marketi thei charismatici Jackiei Chani toi eveni youngeri audiences.” 

2. “It'si noti soi muchi ai moviei asi ai jointi promotioni fori thei nationali 

basketballi associationi andi teenagedi rapi andi adolescenti poster-boyi 

lil'i bowi wow.'” 

3. “Directori Tomi Deyi demonstratedi ai knacki fori mixingi actioni andi 

idiosyncratici humori ini hisi charmingi 2000i debuti shanghaii noon,i buti 

showtime'si uninspiredi send-upi ofi tvi copi showi clichesi mostlyi leavesi 

himi shootingi blanks.” 

● Anotheri technicali challengei isi thei inabilityi toi detecti andi rectifyi 



 

 

textese,i ori SMSi language,i suchi asi thati usedi oni Twitter.



 

 

synonyms)i couldi havei differenti emotionsi ini somei extremei casesi suchi 

asi ironici ori cynicali sentences. 

● Sentencesi withouti anyi keywordi wouldi implyi thati theyi doi noti containi 

anyi emotioni ati all,i whichi isi obviouslyi wrong.i Fori example,i “Ii passedi 

myi qualifyi exami today”i andi “Hooray!i Ii passedi myi qualifyi exami 

today”i shouldi implyi thei samei emotioni (joy),i buti thei formeri withouti 

“hooray”i couldi remaini undetectedi ifi “hooray”i isi thei onlyi keywordi toi 

detecti thisi emotion. 

● Syntaxi structuresi andi semanticsi alsoi havei influencesi oni expressedi 

emotions.i Fori example,i “Ii laughedi ati him”i andi “Hei laughedi ati me”i 

wouldi suggesti differenti emotionsi fromi thei firsti person’si perspective.i 

Asi ai result,i ignoringi linguistici informationi alsoi posesi ai problemi toi 

keyword-basedi methods 



 

 

CHAPTERi 8:i  

SCREENSHOTS 

1. Lexiconi Approach 
 

 

 



 

 

 

 
 

 



 

 

 

 

2. Machinei Learningi Approach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Thei modeli usedi fori trainingi thei dataseti hasi giveni ani accuracyi ofi 

85%i oni 169i instances. 

 

 

 

 

 

 

 

 

 
 

Thei modeli correctlyi classifiedi thisi testi instancei asi positive.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thei modeli correctlyi classifiedi thisi testi instancei asi negative 

 

 

 

 

 

 

 

 

 

 

 

 
 

Thei modeli correctlyi classifiedi thisi testi instancei asi negative.



 

 

CHAPTERi 9:i 

CONCLUSION 

Emotion Detection mayi be seen as ani essential field of research in human-pc 

interplay. Ai enough quantity ofi work hasi been done viai researchers toi 

comeiacrossi emotion fromi facial andi audioi statistics whereas recognizing 

emotionsi fromi i textual records isi stilli ai freshi and warmi research area. 

Thei recordi demonstrates that it's fari viablei toi extracti informationi approximately 

someone’s sentimentsi fromi thei textuali contenti theyi writei oni sociali networkingi 

sitesi withi highi accuracy.i Thei approachi appliedi helpsi toi geti statisticsi abouti 

thei users’i sentimenti polarity(highi quality,i impartiali ori poor)i ini stepi withi thei 

messagesi theyi write. 

The class technique implemented follows ai lexical-based totally method. 

Adaptive and advice structures in preferred can take benefiti of knowing the 

customers’ sentiments at ai surei time, ini additioni toi sizeablei emotionali 

adjustments withi appreciatei toi theiri normali state.i However,i askingi thei 

customers approximately their sentiments is intrusive, mayi bei botheringi and,i 

furthermore,i ini ai fewi contextsi therei mayi bei ai high chancei thati theyi doi nowi 

noti admiti poori sentiments,i becausei of,i e.G.,i their culturali historicali pasti ori 

thei needi ofi social approval. In thei academic context, specially,i iti isn'ti alwaysi 

fairlyi probablyi thati ai scholari immediatelyi transmitsi thei teacheri his/heri 

feelingsi towardsi ai topici ori methodologyi whilsti they'rei negative.i Thei techniquei 

toi geti thisi statisticsi isi typicallyi morei difficulti (e.G.,i anonymous/i distinctivei 

surveysi ati thei stopi ofi thei semester,i ori teachersi receivingi feedbacki throughi 

classi delegatesi ini thei coursei ofi thei direction,i i ati most).i Thei worki presentedi 

ini thisi filei demonstratesi thati it'si milesi possiblei toi extracti iti fromi thei 

messagesi thei scholars  writei oni sociali networkingi websites. 

Thisi cani bei considered as enteri fori adaptivei e-gettingi toi knowi systemsi toi 

providei sentiment-i basedi totallyi adaptation,i makingi iti feasible,i e.G.,i toi 

suggesti thei mosti appropriate sportsi i toi bei executedi throughi everyi studenti ati ai 

surei timei ini linei withi his/heri sentimenti ati thati point;i anotheri softwarei ofi thisi 

paintingsi ini thei learning contexti dealsi withi extractingi remarksi fori instructorsi 

abouti thei emotions of their students toward their guides or teaching methodologies 

 



 

 

 

 

CHAPTERi 10: 

FUTUREi WORK 

● One potential improvement to the project willi bei thei abilityi toi detecti noti 

justi thei user’si emotionsi buti alsoi thei significanti emotionali changesi overi 

ai periodi ofi time,i likei ai dayi ori ai week.i Thisi cani bei usefuli ini 

adaptivei E-learningi systemsi i toi assessi whati effectsi thei subjectsi taughti 

arei havingi oni thei student’si statei ofi mind. 

● Anotheri improvementi isi thei abilityi toi rectifyi andi detecti textese. 

● Onei otheri changei couldi bei thei abilityi toi detecti thei emotioni behindi ai 

wordi basedi oni thei contexti iti hasi beeni usedi in. 

● Thei emotioni ofi ai wordi alsoi changesi basedi oni itsi positioni ini thei 

sentence.i Ai potentiali improvementi wouldi bei toi takei thisi positioni 

underi account.
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