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NnFacebook Reactionso as Emoti onal
Met hod Approach to Analyzing User
COVI-D9 News on I ndian Media Pl at

Abstract

This thesis investigates the pwblei of Fac
senti ment and engh® e mawtee mitdceld @@WISD i n | r
during different stages of the pandemic,

31, 2022. Thi s wmertkh oednsp lagypsr oaa-cne rxceedmb i ni n ¢
anal ysi s wibd shhe & mbepidd Ahaosdse Isitnegd, cGRUTst er | a
and |-basednsenti ment analysis to examine
posts and a focused subset of 8,622 Faceb
of the pandeAqprci I( Mado,c h2a240u)r e i ni ti al publ
This data is derive€dnguamgef dndi maj oewBngl

Ti mes of I ndia, The Hindu, l ndi an Express
Facebook reactions such as " L osveer,v'e " Haha,
as unique paralinguistic digital affordal
feelings and emotions toward online cont €
how these Facebook reactions correlate wi
wi t h newsshacroendt ednutr i-hgy @ ared eCoivVd .D

By empl ogengesi mpal ysi s, the study ident.i
engagement , particularly duri g ghhe ear/|
"unusual days" characterized by signific:

Through embedditogi c model i ng, -ftihvee anal ys
di stinct themattl&@ ecllautsetde rrse wsorc oQvQeavrl alg e , r

technol ogi cal i nnovations and | ockdown

responses and phil ant hruosptiecr se fdeommotnss.t r Bt «
di fferent patterns of wuser engagement, w
("Love," "Haha") associated with clusters
celebrity engagement, while negative reac
cltuesr s related to crisis impacts and enfc

patterns reveal ed systematic variations
outl et s.

The analysis revealed that The Times of |
overall but showed negative senti ment sc
most positive sentiment scores despite |
observed a moderrated agaoint i(w =0. 37) bet wee

reactions, indicating that the emotional
responses. Mor eover, the study i denti fi
engagement , commonl| pairefegenedompar taisc u"l raa



around communal politics and p-@89ts rel at
pandemic period.

The findings of this study contribute t

communication in the digital era by i1 1luwu
capture nuanced public emotional respons
metrics such aasnd iskheasr,e sc.o ninheen tdsnnhowat i ve
cluster | abeling presents ascmdwelsoapmrdoa
medi a datasets. The findings offer pract
medi a organizations andepolfiocy mbker £ftfe@cd
crisis communication during public health
Keyworasebook rea-¢®i pramn,de@O¥| Dsenti ment
soci al medi a engagement , Il ndi an news m
communication, digital emotional indicato
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Chapter 1: |l ntroducti on

ll1Background and Context

| n recent year s, w e have seen the emer
transformati on of t he | andscape of h umeé
di ssemination, and sharing of content amo

Facebook stands out as a key player boos

mont hly active wusers.Receh@23da(tMewbheawsy, t

Facebook is not only the | argest social n
as a vital t ool for communi cati on, i nfo
engagement across all demographic segment

demo aphy, approximately 366.9 to 581.6 mi
making I ndia the country ovki tuhs etrbse gll aorbgad dt
(Facebook Users by Country 2024, 2024 a; I
2024b; Kemp, 2024b; Kumar , 2024). The per
25. 6% of I ndia'"s total popul ati on, whi ch
peopl e K Fhserbosoby Country 202Amomr@® 24b; Mo
users wgarhsdl & bove, approximately 81. 3% a
pl at fForoms .January 2023 to January 2024, F
increased by approximately 52 million wuse
(Kemp, MTRHWi24agrowt h shows that user s’ i nt e



Facebook i s skaiclelb ohoikg hnaisrt hiersdtidai.s a@c i al ne:
in I ndia, foll owing WhatsApp and I nstagr
(2024), n.d.).

Il n the context of political di scour se, F e

and studies have showni mpa®wttseosci-aldeme ¢ii @ n

making process and political campaigns (
Pecil e et al-Al mapaa ;-C&ud¥p t bkl 8) . A study
Kerala (I ndia) gives insight into how soc
empower dyeomonggrearphi cs by reducing reliance
(Balasundaram et al., B0R4pd aAbeapl ankorn
to facilitate political movements and di
gender equalbirrypaéandnafgGuha, 2022) . Even

being shaped by social media, particul ar/l
Pagar, 2017; Vaiciukynaite et al., 2023).

Facebook serves as a platform for cultur a
|l ndia, facilitating discussion around soc
to environment al concerns. The rise of h
il lustr atfeidedantdheampdiices of mar ginalized
support for wvarious causes (Guha, 2022) .
this digital media, using it as an awaren
without geographicallfheseni dgniaomnss ( Raghl PR
i mportance of Facebook's role as a <catal
|l ndi an society, making it an essenti al ar

across multiple demographics madéal wunder st

critical for i nsights i nto t he evol vi ng
contemporary I ndia. The cul tur al shifts
media platform can provide valuable insig

The meteoric rise of this Facebook platfc
the attention of researchers across the
dynamics of soci al I ssues, usersod6 behavi

within thiasl vaodsylstvemt( Caers et al ., 201

7



The advent mo me nt of Facebook history ha

introduced its AFacebook reactiono as a (¢
ALi keo button (Krug, 2016 ; Turnbul | & Je
feature Dby whi crhe du steor se xgperte sesmpao wei de r an
emotions in response to content or posts
ASado, and AAngryo (PaolTihlel oi,nt2e0g2r3a;t i mo t¢
"Facebook reactions"” made a metgonéal cant

accuracy by opening a new approach to unc

among content, user engagement, and sent
Vel azxjouleizs et al ., 2023).
This potenti al transformative approach o

noticed by academisce aandneoutshietde ef si genl i dz eodf

this feature as a valuable tool for inve
socioeconomi c, psychol ogical, and politioc
Godard & Holtzman, 202RyeKagimgkt hetriacth

generated through users interactions wit

unprecedented 1 nsightosr,i nsteontpiunbelnitc, oapnidnitc
patterns. This data enables <critical ana
public debat e, political communi cati on,

news events (Kim & Yang, 2017; Tasente &
Thei gni bf cBRaeebook reactiono and its st uut
by the gl-&@bapacwsrimbDctg this period, it pro
peopl ebs online engagement withAst he consu

the whole world grapplet9wpahdéimiec,crosl is

soci al medi a became a primary source of
the discourse of DbillionsZamamnsked®2 D) .obal
this context, FacebooksanbdavespfiBgedbaak:i
role in capturing the emotional pul ses o
indicasensi mentOVitlDlval dé¢t ed posts and cont
Babac, 2024; Basile efThealint r0ddt;i olnartshsr
'"Facebook Reactions, ' userso6 senti ment s,

COVIFID® (Coronavirus Di serasaec RIOM® )i mmlnideani ic
8



that extend beyond mere curiosity. Unders

di sseminated, propagated, interpreted, an
soci al media platforms is <crucial for d
strategi es edaucroinn g& cStiasneyser(,D 2021; Loecher]l

The CQAQWlI pbandemic posed challenges not on
rise to an unprecedented wave of misinfor
often referred Tthoi sast earnm "densfcordiebmeisc .t"he ex

i nf ordnartdlondi ng mi sl edtdhag orr tal atesonap

both physical and digital environments du
al ., The23Wprl d Health Organization (WHO) r
and coined the term tg emoapsulodt e nt me ma:
both accurate and inaccurate, flooding so
(Teodoro et al ., 202Jn;deYesstnmainnd ié& gA htnheed , d y2n0a
this "infodemic' i's cruci al for managi n.
mi sinformation Tama "diirsfioddemimat i meamai ns i n
digital communi cation | andscape and need
accurate dissemination of information (Ev
This "infodemic" has critical i mplication
19 pandemi c, especially i n Sout h Asi an

mi sinformation coul d exacerbate t he hea
Understanding t hededtyinca'miicns lonfditahiiss "eisnsfeon t
reaslonndsi,.a suffered substantially from the

pandemic period. A s tl@del art ewde amiesdi ntf ba tma
t weets were highest for the United States

accounted for 58. 02% of mi sinformati on t

7.33% (Pal et al ., 2023) . Mermud dawera,l t he
|l andscape pl ays an i mportant rol e i n S |
percedAtsomdy conducted in rural areas of
found t hat whi |l e participants-19recogni ze
mi si nformation in their communities, fewe

the accuracy of suceld2dnf ondhatabas(Ghhba mt

informati on r-e9 acand te®ad OVd Dconf usi on an

9



people regarding health guidelines and va
adverse effects of mi sinformation, it S
communication strategies such as accuracy
and <cl ear cformromu nhealtt onaut horities (Smit
COVHIID® pandemic in the I ndian <context pr

studyi argelhaetaeldt hmi si nf or mati on as wel |l

Mor eover, d u Fli9n gp atnhdee mMC @V Iithe al ar ming pre
media platforms | i ke Facebook highlighte
Sasahar a, 2022) , here the AFacebook React

or suppressing Ther traami dnapr@apagya&tsi. on of

information or narratives can put severe

heal t h, exacerbating soci al i ssues and

institutions (Tsao et al ., 2021; Wang et

Against all these backdrops, tdheipst hpresent
and comprehensive study and analysis of
of the-180WleWws coverage in India during t
pandemic ramgihn@ 4fiMa® dlla 202 2. Focusing o
critical ti meline, this study seeks to g
unf ol di ng crisis, wi t h t he rol e of i Fac
sentiments and dogagdmenvtei waii tsewerbg gl oy
novel and ri gor ous met hodol ogy whi ch IS
computational met hods and -bescehdhi gapse¢ i
model i Mg, asGRTted cl| ustbeas d da bsed ntnigme rmatn da n a
and time sg&rives aghalbyeidlges e ecthtnti iqruege s , t he
uncovers | atent t hemes and topi cs, sent
dynamics throughout the entire timeline

traditional met hods.

10



1.2 Research Objectives and Questions
These are the foll owingdghreessesarch question

.What were the prominent themes or topics
stage of -1t9h ep a@\IndD ¢ for I ndi a?

l's there any relationship between the sc¢
outl et s?

.Do the different news outlets show the
engagement for-19 hteopiaeang? COVI D

.How did the usersod6 sentiment and engageme

By addressing 6 hesdgege kgsu etsot icoomst rtihbiust e t o t |
the AFacebook Reactionso and the role of
engagement dUhenfgi ndhiengsisfi sthis study ma

information to help evolve communication

of mi sinformation and disinformation. Ad
val uable insights intocdarmteerctompd ext ii md retr,
user behavior on social media platfor ms,

1.3 Significance and Timeframe of the Stu
The decision to focus the news coverage o0

COVII® pandemic is motivated by sever al r

the most severely aff-Petpandeomind riwist b ymit

of cases r emor ttehde amidg haems t mortality rat
(Gupta et al ., 2021) ; second, t he countr
media penetration, which gives the advan

media platforms such @*rkadeddMelka sdiuriinmgg Dti
Devel opment, 2022) . Final l-$¥9 phedewmarc¢ties
represents a critical ti me where infor mat

to determine the course of the crisis (Ka

11



To ensure nuance and comprehensive anal y:¢
driven from four major subscribed and ci:
Times of India, The Hindu, Il ndi an EXxpress
mul tiple ngets dudil eedrsse oand repr-esentatiyv
19 el ated topics, content s, and informat.i
perspectives and their targeted audiences
Stanyer, 2021) . Thishapprodichgnoobosti yb me
the reliability and also enables the iden
user engagement patter mutdlgltncahd r& sPse etrhe ¢
2002) .

The study period was chosen from March 2
March 24, 2020, | ndi an Pri mkayMimdtsitemalMr .
l ockdown, which was initially set to end
This study period concludes on March 31,
Affairs (MHA) of | ndi-1a9 dceocnitdaeidn nteont e mde aalL
except for the use of face(me@oOKM®Dand soci
Curbs End on March 31, Except Masks, Dist
19 Containment Measures from March 31; We
2022)

1.4 Methodol ogy Overview

The mi x ed met hodol ogy taken i nto accoun
significant advantage in the field of soc
of embleasedgt opi c -dmoaedi ntlged GPITust er | ab
|l exibasred sentimbnsg anatdysiummcovers the p
integration of advanced | anguage processi
analysis gives valwuable insight into the
Using thebambeddiopgc model all ows the i

topics and themes witrlelatleadr gnee wc carrpg u sc | cefs
shared on Facebook. Thi s &dmprealacan ad oyess sf
which capturésosemamotri cworelsa and phrases

12



meani ngf ul pattern and i tW easadciG®RtTi ons (
an i nnovative | anguage mo d el applicati or
represents a major contribution to the st
natur al | anguage capabili tdi esa,n tbhhei usxetdu d \
genteeg adescriptive and concise | abels for

interpretabil(iCoy aamd oceheraénce 2024; Hol me

Next, we havebaszead se&nltexmeandn anal ysi s whi

assessment of the emotion valence that wa

user reactions. By employing the "sentim
2015/ 2024) ,cechentaench |l yen st lme nuances of I
senti ments and valence shifters, which pr

of emoti onal news c dwerpaegd odur(iHed It2me eG@ O\
By providing compr ehenshievei natpeprrpol aacyh etse ttwoe

news content, user engagement ,-1Q@nd their
period, this study contributes to crisis
public opinion, and media diversification
academic and practical applications.

The identification of main topics and va

engagement pattern across t he di fferent
devel opment of a more effective communi ce
By getting whintehs troepsiocnsat @ndwithhe users an

di fferent news outlets news coverage i nf]

Thmet hodoplaoogti codl t his study represents and

research as a fAblueprinto for the area o

digital | andscape continues to evolve, th
be increasingl yhev av ausatb | aen d oc cammpall eyxz ed at a .
Thi s t hesi s provi des an additional fiv

suppl ementary materials supporting the m
technical details. Appendi x A presents th

dataset, wher ees64daraenalaytzzegd rarzteidclby t heme

13



year. Detailed time series analysis plots

reactions across t he four news outl et s
Appendix C provides insight into the tec
embedding geneAlats oAPlusi Agp Opckinx D pert ai
senti ment analysis, their visualizations,
is documented with the viral Facebook pos
screenshot s, and reactthenurmwuwmdls, endiagen
patterns identified in the time series an
| n concl usi on, t his study ai ms to contr
Reactions and their role in shaping audi

engagelmeentf.i ndi ngs of this research can

media outlets, and shape platform develop
while mitigating the spheaxt ofhmpséreadomng
comprehensi ve l'iterature review for A F e
application in various aro@as amdalgsentse xttd
met hod used, key fi nMdei mgs,l andsciutsss itnmpel ilc

and future directions. Through all these
scholarly dial ogue, soci al media anal ysi s
formation of public opinion in this digit

14



Chapter 2: Literature Review

I n February 2016, Facebook expanded the o
five additi dnalve i RHadhtai, o nWoow,0 u Siaml g and /
modi fied versions of Unicode emojis. Thes

more nuanced emaoations towards posts

Soci al media platforms provide informati
di verse population in terms of different
di fferent opinions (Framacebhoaml .ha0de&corR
one of the most dominant and omnipresent
its rise is an iIimportant trend, over the
al ., 2014; L aTnhoet neutmbeaelr. ,0f2 OFR2adc)eb ook user s
1. 3% -owegaerar , which amaewentosf t309 ammi |iln®me au
(Newberrlyn ROL&8)s thirdFguebotek 2028umeeasd
that it had 2.09 billion daily active us
increase-ovfgemn%,yeaedri | e Facebook mont hly ac
billion as of SeptemberoB®erarOMBenlao Parck
ad California, 2023) .

Since Facebookds | aunch on February 4, 20

evolution process has been an i naAterplay

15



structuralisationo; the Meta (Previously
continuous changel H2IO®M®n d Fatc edlook 2a@H®).
button, which was, in 2010, added to indi
Lonkila, 2015). This button and another Kk
AFacebook Reactionso, ser voerd ianst esropceiraslo ncaul
rel ationships (Scissors et akerbal2016) .
communi cative channel shiacrhe coapne nb et op hianttiecr p
the ALi kedo button facilitates high ambi gu

reaction for any content worthy of soci al

I n 2016, Facebook extended this function
ALi keo and all owed wusers to react t o SNE
emoti onal reactions such as fALove, 0 fiHaha
function was atld oweomdrmt eixrpakdl7 (Jal an,
represent a |light version of Uni code emo
common graphic substitutions for ASCII e
all ow users to express how tuhnedye rfleyeilngabou
these six reactions is considered to be u
and to convey emotive meaning, including
and contents. A Facebob&sedaichi ommatoindmi t
commesn on a post or wr i ti nogv-goenn etrrad ewal | |,
content and has valwued information at fir
receive more reactions, it becomes more v
The area of Paralinguistic digital affor
nower bal communication where the response
content (Hayes et al., 2016), -biasedsed to
senti mentsevhecalei ¢dth®e a single button and o
(Sumner et al ., 2020); thus, nHheebook Re
newly introduced AFacebook Reactionso car
meani ng, which woubdsnogl beapédsikiloe bwit t |
these Reaction buttons are fairly aligne
can focus olma stende ntecamti enngt i n emotional W

Reactionso can bevdebaheduas vhgatomsghon:

16



(7))

p
e

-

o 92 92 0w o - o0 O
© 3 53 ¢ ¢ oo —™ =

vr—?
= =

Th
of
"t
s e

we

eeding up the rate at which communicato

|l ati onships (Sumner & Ramirez, 2017).

we consi der t he i mpact o f t he React
aracterizing different engagement behav
cognitive mode and effort required an:i
acatimensnewi hdit ut@e | ow cognitive effo
pports the expressions oRawmgj o2Z0l1lé@&mot i
mner et al ., 2020); thus, scholars usedc
d situation based curr erft stoocpiocesc othm nmece
d psychol ogi cal il ssues (Kosinski et al
ncerning political i ssues, el ections,

ustworthiness of the news about curren
ovindessxvaronment where researchers can i

relatively convenient way (Kim & Yang,

e primary topics related to "Facebook R
"Reactions and their impact" (Hutchins
he | inguistics approach", or "Emoti on

emed toedawmfa "mMrawebook and the user S

have observed that the topics are gett

(Tasente and Rus, 2019), human behavior,

al
di
co

t o

Th
re
an

in

, 2019). Althotutgb tkekéneedréeomanmegrbappi
fficuldt to identify or maintain a part
ver two or more identical results with

put one article 1 mtioc.more than one <cat

i s |l iterature review investigates scha
sponse to these reactions, with a focus
d psychol ogi cal i ssues. We conducted a
cluding Seopwhodmd ,GaasgIing keywords suct

AReaction, 0 combined with various key ph

r e

view synfloeasi aedisilesy published from 2

17



di verse topics sudlghas amdl ietxitaaelmimawp,arfta
hate speech dL®i pgntdéami €COVW&® organi zed t|
theme and publ i catniadnysdat e.eveO@at s mehat I

entertainmenti nposthyg peeeiowme positive r

sociopolitical content tends to elicit a
negative senti ments. Furthermore, emoti o
attracts higher volumesewtf. reactions, reg
This review focuses on fiFacebook Reactio
serves as a comprehensive and cumul ati ve
studies and research articles scattered
fi Hosvever, it al so ai ms t o get compar

ssifications and themes. The main obj

>S5 9 @ <

c

c solidated and comprehensive perspectiywv
overarching themesBwi shimtd hedézi g erdathugrse |
numerous studies, the review would shed
AFacebook Reactionso. Thus, we seek how 0
di fferent or comparable topics and their
reecdtto AFacebook Reactionso, such as t
Reactionso for the users and corresponden
topics are meaningful? Do different topi

what extent?

2. Procedure for Systematic Review

The focus of the literature review is |
appropriate because, at present, Facebool
popul ar SNS (Noyes, 2022; Newberry, 2023)
on empiricalr sftiundiers g sa nedmpgtihreric a&lh asnt undoine s .
adher eFitwe geshteepss of systematic review o0
Denyer (2012): (1) formulate the research
and evaluate the stsosdiaesnd (%) aeapbytetthlke

18



Articles were collected from Scopus, Goog
We used the keywords AFacebooko and MfARea
di fferent key phrases and Bool ean operato
are eitherpegperlvliiesvreaedd sicn enti fic journals

proceeding through the same process. The
from July tol 8epeembeaed2828o0tal of 64 art
2016 and 2023 (see thAhpppdndcgitx i d,utFAiogwu roe 1a rft
and Suppl emen3t afgr Tdbl as| elMatcraitxegandzat.

Reference |ists were read and scanned wit
entire publication time frame (complete
A) .

We foll owed the guidel i nekoaniaersk e¢ ch abty aCrreesv

should summari ze the cumul ative knowl edge

the Iissues that research has yet to sol ve

Topic | Sub-topic

(A) Introduction of Facebook Introduction to Facebook, language and

reactions linguistics.

(B) Politics and far-right groups (a) Political news, (b) Far-right and extremist

parties, racism, hate speech with COVID-19.

(C) Other social issues Psychological, sentimental, and emotional;
health care, business and customer

engagement, miscellaneous.

Tabll-kei st oFfacneajooork research topics.

The data analysis procedure is as foll ows

summari zed through their research qguest |

conclusions. Using the comparative natur a
read each atthieclcenaedtnobe@dxamine its tel
Thei ndafngtsh eweaadtssioc lreot ed. The same proced.!
with succeeding articles, regardless of w
article. | f there oad tamg &ritmidlae i upndemw
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categorized research topic and then went
this process for all the articles, althou

into more than one research topic.

To provide correspondence between the top

result output, we have categorized a wide
(1D he RifFfeceoldook 0OREadctliamguage & Lingui s
Psychological, Sentimental, and-Emotional

right and Extremist Parties;l9Radqi5ym, Ha
Healt hCare, (6) Business and Customer eng
|l denti fied research categorizations appeas
( A) l ntroduction of AFacebookghRegcbupss o,
and (C) Other soci al i ssues. Pl ease find

topic categorizati on.

Since Facebook | aunched its Reaction butt
into this new feature. I n the beginning,
Reactionso and their usage, t heir i mpac
engagedmearetr., the coverage area of those a
over every field of soci al I ssues, rangi
psychol ogical, senti mental, emotional, h
engagement , andn@mmpolne t(éTiasbtlienglse and det a
categorizations are pr3)yv.ided in Appendi X
The categories are Introduction of fFaceb

and-rhagrht Groups (19 Articles).,, and Ot her
Given those categories, in the next sect

woraknd the main findings identified in ea

21. The Rise of Facebook Reactions

Facebook | aunched AReactiond buttons gl ot
2016) . Facebook named these emojis as |
reactliamghing face), wow Treaction (surpr
reaction (sad face), and angry reaction (

20



Since then, many articles have been publi

the new features and usersd engagement wi

Researchers have been considering and put

on fAFacebook Reactionso and #Atheir wusage
Turnbul | and Jenkins (2016) examined Face
this new feappoetpmoviyded @miom a better
users engage emotionally. Wi sni ewsKki et e
about newly introduced features, design i
AFacebook Reactionso;t Adel awndhl,yr susaemgs ewed |
positive about the feature of MAFacebook |
were clarified with actual use. However,

userso6 inability to express emotions or ¢
I n the early years, we found articles me
behavior al responses to evalwuating emoticC

argue t hat AFacebook Reactionso hel p u

~

Moreover, they found a direct effect of q

a

u

mai ntenance and grobhp o0elwediemn;urtehithas u
e

bond

ing to soci al capitalo (Col eman, 19 ¢

bet ween receiving reactionsgiawnas ba i dlge aarg

understanding of SNS features, t hat i s
sociopsychol ogi cal el ements of wusers.
Smoliarova et al. (2018) address the usac

media that correlate with different types
commenting activities. They di scussed t
homogeneity of emdtei oRadc eblbarkedc oonmuni ty
Further more, the study provides a new pa
engagement with content on Facebook with
Oremus (2021) have found that emojis (AFz:
more valwuable than ALi ke, 0 and fAreactions
emotionally provocative content. Based on

|l ots of reaction emoj i tended to keep us

21



engaged was the key to Facebookds busines
reaction and identified its effect and ht

al gorithm.

The concept of Paral PD@us sd ilci oh-tgi ft ad m Ad f

ver bal communication provided in respons:
content (Hayes et al ., 2016) ; It 'S usec
r el abtaised senti ment where users can click
i nrtper et t heir meaning (Sumner et al ., 20
all ows to explore the nature of PDA.

Sumner et al . (2020) have found that the

mul ti ptlki ckneresponse cues may afford d

opportunities than those who have a sing
ALi keo (perceived amdrienfai t HfLdlkley taman AR
were most faithful, whereas other reactio
| ess automatic communicative behaviors t
presented explanatory mechani smse behi nd t
soci al comparison theory, soci al penetrat
t heory for a successful post . They have

communi cati ve reciprocity provide the e

AReactiono fotr a successful Pos

On the contrary, Paolillo (2023) found ¢t}
sample was compl ex, uns twaobrlke , p aatntde rchi;d trhau
caution is important for i nterpreting qu
AFacebook.CRehaect itchmsndo Engl i sh, much researc
the di mensions of AFacebook Reactionso in
Aryan | anguage Sinhala or Sinhal ese wused

Weer aprameshwara et abing208FEpcebeake®eac
and expl ored the-tekefedt-tavnedn e d woe mb e dodnien g
architectures in Sinhala text. I n another
et al . (2022) considered the Baseline Mo

and used the phrase fiembedded architectur
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(2019) experimented with emotional analys

| anguage consisting of user comments with

22 Plol itic®Right Baobups
Researchers have exploredetalce¢e iiomfltowepoéid

motivation since Facebook | aunched 1its |
beginning, Turnbul | and Jenkins (2016) p
would be used in different directions or
woubd good and wusef ul for evaluating soc

business,apdr rosness dered a parameter for

communicati on.

Notabl vy, AFacebook Reactionso is the div:
functional approach of t he ALIi keo butto
presented his analysis of AFacebook React
for commentindghendeswispraipeg &mcebook page
emerged as unpopular compared to the ori
both negative and positive reactions we
Presumabl vy, user s wer e not t ook familiar
Reactionso. Bagi | Babac (2022) attempt edc
connecting different emotions wusing fAFace
comments and measuring positive and neg:
content . She retpords a4 hati ramous ono aa@ part
behavior ; positive and negative emoti on!
negative comment sSeoramspeectti akl y.(20®Bz an
publications with the highesti owmmdlume of

reactions associated with positive feelin
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222Facebook Reactions in Political Campaic

Subsequentl vy, studi es show that pol i tici
especially Facebook to explore its delii'l
foll ower ship i nfl uencedRe acdcteiKomdebre(r & o f A
Kl eivnoenn K°ni gsl ° w, 2018) .

That result was proven in the | ocal el ec
had a | arge impact with few posts althou:
perception. fAFacebook Reactsibohedespenaad a
became a new communication channel, althec
be predi ctPeldmalzSaann-@8 w\kall 12e0 1 8) .

A similar study -Abmdmabhe@nidyV&ERDAOY) adi ms
answer the question of whether the fAFaceb
outcomes of the election in June 2017 an
gener ated wiotlhi ti eg@dr dcandi ¢gat es. That i n
senti ment as an indicator of the mood o
expressed through f#AFacebooKThRe afcitn doinrsg i |
shows that the winning potiméerctal] @omdtiyheg
parties that got the highest positive se
posts did not win the election. It show
reactions are a way of assessing voter be
I n the Mexican el ections, de Le-n and T
focusing on positive versus negative pol
responses, and the degree of influence o
soci al medi & itrhatthe lceacnitieoxnt. ofThey found a
sharing behavior and engagement and a ¢
political news. Using a strong dominance
news during the electias, mbhé&gedf wubhtd wvhat
and corruption.
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Bi-Jlaruzel ska and Monzer (2022) examined t|
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r ef
app
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i nc
neg
A

user engagement wi t h political Face
erendum and found that engagement with
ealing to adger,jdent Ausiedsamj oaship be
cific emotions (i.e., fear, anger, ent
users was observed.

eover, with regard to the relationshi |
agement , Gerbaudo et al . (2019) analy
cebook Reactionso and found that the g
fairer t hnatnr onveegrastiiavle iasnsduecsoo They al s
paigning and negative emotions do not
hough t hey found a correlation bet wi
agement . Kl i nger et al .za(t2002n3,) asntdudii
ulist content on Facebook during the
|l i ament TE9)cdcdcroms § 2t0veltl ve countries. T
guency of | i kes, shares, and comments
tfdr mgaahed more audiences. Facebook
6 during the election campaigning, and
agement before and after the | aunchin
e responsivevepthahs, (wow, , ahpgkg, 6fad)
paigning with posts evoking negative ¢
e user engagement than other posts. N
e user engagement duringn2@béd. before t
t hermore, considering the negative sen
donal d et al. (2023) have found that 1
r (voters) connections on Facebook, W |
erate higalyemeuts.er Accaonor di ng t o t he au
ategically employ negativity in their
reased engagement oftenti mes matches
ative messages and resdbdbtandniaonger apg
i nk exists between a tone set by the c
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triggers the wuser who follows the candid

engagement .

223FacelReamkti ons in populist politics
Il n the case of Swiss politicians, a | ar ge

the visibility of political messages or a
(Kell er amd KI°eiimgen ° w, 2018) . Their foll
owar d protpiudd.stA paompari son between two

—

countries (ltaly and the United Kingdom)
response, which is employed as fAFacebool

indicate their emoti onalm v(aMaunec cosvie,r 2a0 1p8)s

Af ter AfFacebook Reactionso was | aunchec
unprecedented i ncrease. Kl i nger et al
dramati zati on, including more populi st C

campaigning during theirmfuz®p®.anAfPtaegr i exreem

how populist | eaders use Facebook and i f
Sandberg et al. (2022) have concluded tha
to reach out to their communintgys rfol i fic

indignation and trigger responses that ar

by popul i st | eaders receive more reactio
AHahao and Aanger o are prominent. It is i
on Facreibppe&kr ¢ emoti onal reactions and inf
sharing, reflecting sadness with trigger
2021) .

It was wunclear whether the popularity of

Anature of the messageodo or Aby popul i st
interaction. Bl assnig and Wirz (2019) hayv
and actors icrefpltueomce fudéere peorst. Moreover,

and user reactions show the effect of pop
Populist | eaders always wuse populist comr

outreach of their mehses augseesr sa ntdo tihnetne rsatcitm
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message, Jost et al. (2020) stwudied this
el ection campaign i n 2017; t hey t ook A
Reactionso into consideration and found
increase the Aam@er Of nNrce astiivenspopwheéers m a
depiction of ordinary citizen |l ead a high
number of Aangero reactions (Jost et al .,

seem to be reflected whemapaoml.e come acr

Similarly, Kluknavsk8 et al. (2023) have
t hrough carefully crafted messages t ha
Understandabl vy, pol itical parties use sp
emotions in theiprorfaok!l awear snotbo i zeo t hem.

(2023) also showed that political parties
2019 European Parliament elections evoked
more negative campaigninghleyri polsatdi. nddopa
Trump used messages that frequently got
Aanger, 0 AWowd to fASad, 6 and fAHahao to |
generated ALoveo and fASado reactions rec
comparedstpTasbadete & Rus, 2019).

224Facebook ReaRitghltnsPolIni tFiaas
The fAiFacebook Reactionso feature provides

emoti onal responses to political message:
pl atfor m. Mur aoka et al . (2021) describe
dat aset of 6 9i0n phd idematcr paires .esThey st u

1]

angero reactions to the posts and measu

-

esponseswi ssettwapiaatiyon in the frequency

-

esults for parties repervednsystemaei pal

-

eactions fiLoveo and fAdanger, 0 which depei
and populi st orientation. The greater en
extremist parties; ot h-eeananhgopattbsées pec
a relatively hi gher proportion of ARange
pol arizati on. Negative and volatile <cate
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Ahaha, 0o and AWowo primarily drive contr o)

controversial news. Oliveira and Azevedo
do not always indicate the presence of h
i mplicatiogshdtoe speech. n

Considering thbeel gixamgpilteer poofl itthhecal party, V
Mat amoros Fernandez (2018) noticed that t
spread anger and the audience responded t
express their rage ameder gdagt racopes mash
on Facebook as a combination of platform
study of emoj i is also related to Vvisua

mo

m <« 6 S5 —+

m 9 » O©o © =T

o
O © o ®© ¢ T O 292 O

derati on.

was uncl ear which f eatiwgrhds gofoufpasc eamao k
s e features i nfl uencedghutset § emehso amd
ratives, Hutchinson and Droogan (2022)
duct i-mgt iaompaalo add ve anal ysiig0dwer t hr ee
ng data from 59 Awuwusghal iexnramdstCagadi
ebook. Here, the |l evel of user engagem
cebook Reactionso andtiidenamndi gdnéhat e
r engagement s, vshi i¥cahdiem@otkl yReaamp rninsed
th, the qualitative analysis of the na
r engagement is found with fAanger o ani
se two reactions were the moesds freque
t hemes -xgebapi nagr dtug uiktdny nami c s . Addi t i
orithms further amplified the visibild:i

se groups ( Hu2tOc2h3i)nnson & Droogan,

iting public anger, especially raisin
tic to i ncrease moti vati on and contri
baudo et al . -(rROEPBgr icrad | eadmmu n ii@aatgied n .

A[t] hawi mggpopulists have a significantly

AFacebook Reactionso per post compared to

ositive and signi fi canotnse fofne ctth eo fn utnhbee r
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of times a post i s shared; Angry reactio

posts on immigratidmedrerd smoebuditzwytiuwmt i a&n
to these topicso (Gerbaudo et al ., 2023
under standialg ®©d mneumoitciaotni o n, popul i sm, (o
negative campaigning, and its mobilizatio
225Facebook Reactions in News and Junk Nev

Il n a particular topic such as mis/ disinf
i nteract wi t h politiclaowgunlke néwsno toino nka
architectureo construc-beidl diongi ndrervenher a

process? These questions were addressed t

news articles. Savolainen et al. (2020) e
the audience, and Facebookos emoti onal

emotional | ogic. fAL-oweord asdt rAcAmglryy oc ararr eell ¢
with other reactions. Savolainen et al . (

seemsotoucopredominantly with the ASado a
the relation between fAliked andi iLoveo r €
di vision of Facebook posts between posit

arguments for the characteristics of junk

Anot her research was carried out by Stur
i nteraction bet ween t he Ahyperpartisano
audi ence reactions i n t he Uus i n 2016 .
communi cation, socliiademed, agnafdmattiiovreal n
It then examined bodkRamhegmdacadod komp amels
audience responses to hyperpartisan cont e
the content of hyperparti san pmpmo dtes were nFac
content and users6 engagement. The author
contained more fAanger o r eaaoatildemdntifnogr audi
pages (Sturm Wi |l kerson et al ., 2021) , an
wer e actierdcuand shared more than those gene
study found the emotional appeals for the
Basil e et al . (2018hb) presented a study

29



feature to predict the entropy of a post
measured as a proxy to predict the cont

entropy (high reactions) with bigger cont

During the Mexican elections in 2018, de
study focusing on positive versus negatiywv
responses, and the degree of influence o
soci al mednaexnh obhethat election. They f
bet ween the fiSadodo reaction and negative n
and negative news. The | ast finding shows
negative expressemomntiianeamazdemdrtl j evhemt i
political news. Thesyhaarlisnog fboeuhnadv iao rb iaansd i enn

with a great amount of fAanger o reaction t

and corruption.

Il n a significant case of the former Brit.i
movement was ongoing aftepasshed NaNipnahd
Berthelier (2023) conducted a study to

di sparities on emotional responses to po
critical news pages expressed the highes
mo s t aogever, hseharirngewsrrel ates with AW
reactions. While readers of Chinads medi
| owe st emotional i-suppertyngfimediea) ref&de
bet ween them. Savol ad ntkinscedvarled (t200&2t0)t hae
bet ween junk news (producers), t he audi
architecture generates a bivalent emoti on

rarebtgcemwored and correlated most strongly

30



230t her Soci attopiscssicesPgyYyabol ogical, Sentir

Emotional, Heal t hcar e, Business and Custo
Mi scel l aneous)

Il n soci al media, emojis are used widely a
the emotional state of the wuser (Ti an e

Facebook users have been able to express
newly introductidomsacedbatokr kRe@lool & Ni ss
all ows users to express their psychol ogi
published content (Raad et al ., 2018). Tr&
understand the users and eadoeclnlceecst ainndf drinkaet
to be used in different areas such as bus
2016; Baldwin, 2021) or healthcare (Rovet

Tian et al. (2017) consider that soci al n
but for the expression of emotion. Consegq
si ze, genr es, and | anguages or <cultures

emojis uwugéeéremt demoti onal contexts. They
Reactionsod is a good data source for i n
emotional attitudes. Reliable AFacebook R
indicate overall seantciomearetl.atMmrme dwed rw,e etnh &
reactions and emoj i usage. Thus, emojis ¢
t oo. Giuntini et al . (2019) made it possi
negati ve, and neutral) of dilFaatciedbro owi tRhe a c
emotional expressions; they suggested t he
confidence i n deter mining the emotions

eflection of user s.

-

| f we consider the collective attitude an
on Facebook, the reaction button makes it
(2020) wused a relational approach to det e
and beenalcioneexwi th mixed reactions, oft
bet ween fASadodo and Aangero as well as ALCc

(2016) conducted a study before to explo
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ctionso to perform emotion classificat

i ngle model for each emotion classific
d et al . (2018) to create a frameworKk
Facebsok Thegy examined the potenti al F
ognized classified emotions, and found

eal ed that ALi ke, 0 Ahaha, o and dl ove,
cebook Reactions@ropoaerdamiheet asak. of 2
ssification and prediction of AFaceb
cebook Reactionso could easily become
sses. Later, Wi sniewski et al . (2020)
efbFbaock reactiono feature and wuserso i

tions.

dies analyzing the news stories <circ.i
ation to "Facebook reactions" reveal |
ped through the nature of news events
ke. Researcbpiacs oasd dnéwerenments has
rs' deci sions to Like, Shar e, or comm
y factors, and unexpected events tend
l gado & Bobba, 2019). E€ommést s hate amo g
h traditional values such as personal
age -theoprteh iwi th stories that provoke st

evance (Salgado & Bobba, 2019).

itionally, the "emotional" reactions o
news stories or particular event s, suc
ociated with entertai nment and | i f est

ctiopsabeinnhgipr sogied@adleidt neals ot ocriesi

rilling, 2021, Pratama & Firmansyah, 2
ortance of visual cues is established;
ong influedcievencemmemninaati oon beyond t
e et al ., 2024).
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Further mor e, a studya9fpanmsedi onhi ¢hlel iCgOntl

Facebook reactions serve as heuristic
interaction | evels (Masull o, 2022) . Acco
‘angry'’ reactlDommBBemp wed\¥l Dstrong predict
ommenting frequency, suggesting that i n
through reactions could sti murleataet efdurt he
0
S

g
ntent in the Army's posts esahsoeme dt cat asli gn
e

c

ngagement through shares and reactd.i

rr instance, the analysis of user engage

O < O
-

]

n
ing t-he EL£OVdOmMi ¢ reveal s dieatcitnoinspatt
S

oS di fferent topics and categories. |

her percentage of " LLi9k er'e lraetaecdt itoonpsi ctsh a

w S 9 a9 T

wing substantially | ower percentages

<

cimapi on ( Er iTnh-e seet failnd,i n2g0s2 4emp hasi ze h
ctions not only reflect wusers' emoti on
visibility and circulation of news s
book pla2baem SEMbhgadbo& Bobba, 2019).

O o©o 9 O O «

m —~ =
O T 0 v =
D

>

g Big Five personality and narci ssi s

rs used fiFacebook Reacti onso, over w h

tors motivated them to use. They found

—+

n negat iorec errena cntgi otnltrsg est abl i shed onl

o T 9 u o

nu 9 O o

itipvesealtfati on. They put reactions on

—

|l east for events. Furthermore, AReact.i
traversion, and smenwesh, thedel bawchar si
se of the strong |l ove reaction, the nega
pecificallyhWwopecoonaht ti messi bly motivat

o uw < © 9 ©
x

ompl ex soci al i nteracti onacatnidon s, paomrsd tdn
the and pictorially salient picture and
emotional content, according to Paletz e
with posts either positive or negative ol
degy eef activation/ arousal emotions, ev

f oll owers and AFacebook Reactions©oO.
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Il n recent years, a phenomenon has emerge

driving tool for online engagement. Thi s
designed to provoke and incite visceral
emotional respompbesy ob¥i sniskeirlsi ttyo aand i nt e
Lawton, 2024). As we know, the introductd.i

an expansion of wuser expression beyond th
for manipul ative content 828008te&iedb. (BumNi

al ., 2020). 1t also enables nuanced emot:.
their algorithmic weighting inadvertently
research indicates that postsi eé¢dcmoreg '

than double the shares compared to posts

2018; Sturm Wil kerson et al ., 2021).

The '"Facebook Reactions, ' especially " Ang
actors and influencers for diversifying c
Bel giumightfamparty, systematically used
i mmi grati on rg' trie@geéti onsAngwhi ch Facebc
interpreted as high engagement, thus incr
Fernandez, 2018) . St udi e sb asihtoiwn gt' h et hprloautgfl

moneti zati on progr ams such ad Wieth' s p €

engagement metrics and <creators payout s
creators whai tuisregq asaga strategy earned 3

ot hers focusing on positive content (Grue

economi ¢ mofdeerlc etsh atther egmoducti on of pol a
content, as evidenced by a 214% increase
el ection period on US political pages (La
| f we <consider the psychological and so
capitalizes on cognitive biases which ar

Studies related to nierudwdinmmg i @n tsenrmtw a dtait

amygdala 68%t moalk ohameuntr al stimuli, r e
engagement patterns on soci al medi a ( Mane
i s exploited by influencers whose <conten
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t hr ougbha sheadt eadnrd vieamt ec o mment s or shares (C

2024) . Here the societal consequences ar
Hong Kong-l9 €@Vkabed post s, it shows ' Ang
with a 19% incrieaisgatiinonprooftfelsitnep arWang ¢

Similarly, the murder of Gfeaciglei tFd toggdl' I3y

Angry' -demarntstornasst ed how platformed outr a

globally (Patel, 2023).
Notabl vy, Met a' s ef tboarittsi nfgo rr enmatiing ahtiinodne roefi
conflicting prioritieshetThkeéngomeamytingr

reduction of misinformation across the pl
that aboost g 2Rl agsgpeede cfhorh ahdataeccr ued " Angr )
prior to being removed (Graziani et al .,

posts to achieve virality before the inte

24Li t erature Review Conclusion
This study suggests that AnFacebook React.i

as specific indicators of engagement acro
basfiicve MAFacebook Reactionso with their
di stribution based on sQ@wrcidnal yise asuedg &
that fALoved and AHahao AFacebook Reacti on

responses,; however, in certain cases, the
negative engasgembnambnhnduoasomeani ngs. i Sa
are always negative indicators of interac
Il ndi vi dual articles can draw different |
combined topics, we have found a unique s
Farri ght groups, where emotion plays an ir

with HAFacebownki ReadteindnsoA aparticul ar p a
observed in the studies under analysis 1is
positive comments with positive reacti ons
negative comment s with olkgatTihee nregadtiive

senti ment with user engagement demonstrat
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factor for user connections on Facebook,

hi gher user engagement . 't is interesting
emotional reactions and-shaftli mgnaove s ht sa@adihr
and angr yl hruesgcttiherse. popul i st communicatic
outreach of their messages and stimul ate
Reactionso. Il n addition, a relationship e
fear, anger, entthheiasgagaeamenprofdeuwert $.

As soci al medi a expands, users i ncreasi ng
their areas of i nterest wi t h di fferent

frequently used different Cdhatba neaurmwdddch ar
the complexities of the subject, the abse
may have contributed to some conflicting
not only a unified data source but al so
wherfeRascebook Reactionso played an inter
various degrees and intensity of the wuser
with many contrasts and other factors of
di ffered into ca&stand tgkeigmr aplli tcad esar eThu
those studies always seemed to differ.

An increasing number of studies were foun
obtained by Facebook, although they were
for a specific time duration. Those stud
behavior anRle at Fa oels@wokdeal i ng with wide

topi cs. Ho-waesed, tabkatd topics, i ncl udi
sensational or scandal ous subjects, were
We were expecting CCQutuuvabl SAodigsi andf Ci
Reactionso, either as a comparative or ir
cul tur al contexts. The versatility of n F
studying aofwi leelrasngwi th the integratio
coll aboration and other studi es. Researc
AFacebook Reactionso within online commu
ni che I Nt er est groups, hobbyiFstomcdrmmsni
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pecti ve, the availability of advance
gorize |l arge volumes of social medi a
urce expenditure opens intriguing pos
osts fvaeyemtcrosepgi ds .

future of Facebookds reaction is 1|1k
range of disciplines, and integratin
odol ogi es. We hope upcoming resear clt

oaches iena tonfe feFxacciethionogk aReacti onso an
Mi si nf or nGahte cokni ng-AdtDFgistmral and Soci .

ment s, and so on.

comprehensi ve l i terature review gi
l ighted key themes and the gaps that
book and fAreactionso, particularly ir
@QA0OViabhd ivtesr angeews Tchoese i nsights are d
research questions and methodol ogi cal

di ver sseof apmglaicedtoiokn Reacti onso have b

erent domains such as politics to bu:
rsity wunderscores the potenti al usag
cator of public se@VIl-®e nnte wso rc oovuerr asgteu
ndi a.

studies have demonst r'atoend emhatgodi f f
i onal responses from audiences, whi c|
tionso. Thus, t his finding supports
tionso across news outlets and topics

efore, the connection justified the ¢

reaction to get a comprehensive unde

COVIID® news.
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The | iterature suggests that user engage:!

p
f
p
p
p

ar

b

articularly for the news topic or during
or our study to decide to employ time se
attesaear oén@agement through the AFacebook
andemi cT hpertioopd.c model ing has not been ¢

n

racticed with AFacebook reactionodo so f at
ea of soci al medhas reselarad. t Darusaepobd:
s

ased topic médessngtwdt hab@lling aim to a

Our research focuses on different medi a |

c

c

ontexts influence audiences to use fHnFace

recsud t ur al soci al medi a research.

These connections between the existing |

research validate the methodol ogy whil e h
to contribute new insights. W th the c¢oml
prove the cdmeprsdahenrmdsinge odn I ndi an audienc
their engagemenhtnews homCOadcbebook t hrougho
The research questions which are outlined
this |Iiterature's findings, seeking the e
studies. The methodol ogi cal part is detai
desi gnadstwer those questions with the con
the research on soci al media engagement d
I n Chapter 2, we =establish the theoreti

Facebook reactions as an i ndi cator of

particularly highlighting t heir rol e i
communi cati on. Ch a p"t Fearc e2b odoekmornesat crtaitoenss "h ohv
studied across various domains including
soci al mo e memgtrso.undwor k | eads us t o Che
framework, which examines the role of Fac
19n il ndi a. Chapter 3 builds wupon that pr ¢
application i n understandreyatpaudb|l news.es
Further more, Chapter 3 extends the metho

p

revious studi esr dac laad I tetcshsen gggaoptsh @ rd eanptpi f i
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i n t he | i t efrhatsurientreegwiagd w.o n of t he est a
framewor ks and met hodol ogi cal approaches
analyzing how "Facebook Reactions"” refl e
during t-he EL£OHVd®O®mMi ¢ period in I ndia.
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Chapter 3: Theoretical and Conc

3.1 Facebookh9and GO\l
Th€OVII® pandemic had a profound negatiyv

i mpacting the gl obal communication | ands
affected countries, suffering from mill:.
mortality ral@. padmeéend@V Iy oifopend | t he dig
communication | andscape in India, with Fa

platform where information was di sseminat

As one of the countri els9 npoasntd eanfifce caned hbayv
the | argest number of Facebook wusers, I n
examining how soci al media shaped public
i nformation duwrriimg st.h eSopxdrailodneafi a pl ayed
during this era in disseminating infor ma

public opinion in India.

At the begi nth9ngt md COYVID spread of t he
foll owed by the period of | ockdown. It b
news <coverage. The information presented
cruci al dur-lagcrtihei €£OVI D
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Studyi ngloCOQWrDough the | ens of soci al me

reasons, especially in the context of 1nd
di fferent sectors of [|ife, including ecol
and i nf or manatinondi smakn ng It an i mport al

Understandi ng punbalkiicn gh e aalntdh ,p edrecceipstiioonn o f

is vital for policymaking and communicat
influences public opingaheg and/ gdesceaepbr ma
and i mprove health ®ant ciommpeasrt alrhte rnoeldd ai mp

public opinion and perception during heal

represent atli9o nneows GCOWIIDD i nfl uence indivi

adherence to hygiene and heahah meddal i ne
coverage mu s t be ti mely and actionabl e
preventive measures (M. Gupta et al., 202
Facebook and Facebook reactions played a

perceptionrn90fne@®VI Bhaping how informatio
interpreted. These influences can be und:¢
(Yavetz & Ahaegmhogk rRO2EtHi.omrsac(such as "1
"angry," ‘AB@W,0% e ranal as i ntermedi at e i ndi
senti ment toward news articles or Faceboc
et al , 2018; Larsson, 2 @2nhde) .c rReadsiibtiilvie yr
information, |l eading users to perceive tF
ot her hand, negative reactions can trigg:!
|l eading to the spread of misinformati on.

Researchers indicate that emoti onal respo
affect t he i nformati on shared among use
narratives while suppressing others (Al

where sokcasalbemeadma the primary source of |
peopl e may accerpel adredr @jnefocotr mae a lotnh gui de
based on the prevailing sentiment reflect
Tsao et al ., 2021).
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During t-h®a@@de¢imbc, the rapid spread of fa

through soci al media platfor ms, includin
202 2; Giglietto et al ., 2022) . The intery
di s/ mi sinformation i 9 nadmeairn ecnancye rcro.nfRe s
mi sl eading information engaged many users
emotional responses. A portion of the po
COVIID® el ated information, and their heav
sheed on these -dpocautnieonrtnesd i(sAlvwealman,al . |, 2 C
2021) .

3.EPmotions and Senti ment on Facebook

Emotion is a complex concept with multidi
human personality and®spbehalvbgrcallThAds Amerir
describes emotion as "a complex reacti o
behavioral, and physiological el ements, b
with a personally significant noantter or e
feeling as a phase of neurobiological act
emotdogmini tion interaction.

| f we consider about senti ment amd emoti o

i nt oearral of human experiencenakimfgl,b uamai ng

interpersonal communicati on. Wher e Emot
psychological state where three distinct
ar®fubj eexcxperei ence, a physiological respol
expressive respompopsenoBoasekaemp| eanger, h a

sadness would significantley cafpfte oinst lwe t $i
inactions to others (Keltner & Lerner, 20

4 2



Senti ment , on the ot heWebhsatnedr, ass "daenf i antetdi

t hought , or judgment prompted by feeling

opinion." Munezero et al. (2014) noted th

di spositionlsopgeichtovherv et idmesreabout particul e

abou

e

v al
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t sentiments in the text have to be p
uative aspect of emgpionbl gxptessedec
categori zed oars npeoussirta bvnes, i dneergeadt i avse , s e n
g & Lee, 2008).

e emoti on and senti ment ar e di stinc

rchangeably due-uptoon tdheef i hat k omod. a§en
rally represent the polarity of emot.i
ss, 2020; 20MdAezerForetexalmp)] e, i f s om
i ness, t heir emoti on i s "happy, " w h
l unaz & Al hajj, 2019).

he context of soci al media, distingui
ial . Emotion refers to a person's i m
i ness, anger, fear, or sadness. Sent
al |l ogtitniitomd@ borut a particular event,
, e0n2t2i)me n,t waindaellyysiussed i n media analy
s understand public opinion and emot:i
ucts (Liuay2bé2Wweemheenhi emept and emo
understanding human behavior i n both
l' ighted by the role of emotions in s
atives during elr9 smpandseunelr &3Gotalkes | CO\
) .

introduction of "Facebook Reactions"”
e" button with five additional option
ry" (Paolill o, 2023, Turnbul | & Jenki
ue oppogdamdcheres tforstriedy how peopl e
ed content, enriching user interactio
;. V&badrgquez al ., 2023) . Mor eover, t he

4 3



Facebook reactions, can be measured to
specific events or topics (Pratama & Fir.

2020, "care" was added to this set.

During tHeO @@wWIdE mi c, Facebook reactions
relevant. Users could articulate their f
related posts, i ncluding heal th wupdates,
support, and newstudhedgoger akR00(Q20Q@2pos
COVHID® vaccination and found that while ¢t}
fear and sadness were also present afte

vaccines.

The pandemic highlighted generational dif
Tula et al. (2022) investigated four gene
Mil |l enni amisl,| emmi #losX and found that Baby
active usams d&facemopksreactions during t
COVIID® pandemic.

The sur gienf ®fr mantidsosni ndmd mati on during t h

significantly influenced user engagement
Wahab et al . (ni0s2ilnf orenveetail ekrl anhcaut twi Q@M lyD
spread, |l eading to confusion and fear amo
emotional responses to news on Facebook a
negative, associated with public distress

Despite the advantages of Facebook react
analyzing sentiment on soci al media pres
ambiguity and fluidity of | anguage, di vel
huge vol ume of Idaetta o(,An2wa2r4 )& diog addr ess
researchers are developing more sophisti
| earning algorithms for detecting hate sp
soci al media posts (Rodriguez et al ., 202

4 4



Understanding t he i nterplay of emotions
engagement duslO9ngpamhe MmCOVIFrBquires speci a
researchers. This insight into unpreceden
of digital behavi orehmpat oer ndsuramdg wseses

informing effective communication strateg

3.KBmeans Clustering for Similar Links and
Topic model i ng, descri bed by Puschmann a
computational met hods for analyzing text
di stributions, treats texts as "bags of
featur e. This teomncogmepubaigonaktesi ngui s

processing mat hemati cs.

Clustering, a technique for partitionin
similarities, assigns similar el ements to
to separate clust-meantéBhbhgoaitBm04pn. popal
l earning met vode M m®@inds in N di mensions

mi ni mi zi ngcltuhset ewi tshuirm o f sgqguares (Hartig
Steinley (2006, mepa.ns02a)s dedsecsriigbweadd, K 0 part
t woode data (that I s, N motbg eaxn sP evaamhi alalve
into K classes (Cl, C2é.CK), where Ck is

K is given.

The goal i's to minimize variance within
bet ween aneaantseriss. flavored for its simplic
| arge dataset s. The opti mal number of c |

el bow method vsisj| Wobueht measates how sior

to its own cohesive cluster' compared t
Yang, 2020; Siriya Phoonokniam et al ., z
vari anmgams &l gorithms havenebeear i puspose

i mpedi ments (Ahmed et al ., 2020) .
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|l denti fying clusters -Dangl ovtissuia$ i zcirnugci & h
understanding any dat aset-mgarmsk hd li ins t&e rGanpg

has diverse applications across various f
studied its hesefaasiabialliytzyy ngf ti mpl ement i r
systems in Thail and, particularly in Banc

approach for col or +tmeagqe <d@mdretratnigorm yu cio
i mages tOHUW&d,e FHHtVuc alt ocoeng p &d L aneejainosn , K

clustering has been i mplemented in a hier
i mproved Particle -B®&®)maOpgbr mi haet itoon ¢n
personalized educational experiences (Y.
(2001) appMdlednanmetric di stance measur ¢
Sy mmebtarsyed ve-meanosas (BEBKM), for face det ec
(2017) applied L oande apnast meeld ms )Hi-sea aala eclha rccpd
Advanced Met ering | nf r asbtertutcetrur el u(sAMIr)i n

performance in big data probl ems.

Ot her var-maans alfgok it hms have been dev«
applications. Wu and Peng (2017) propose:q
combi nmemagnsKk and BPNN (Bagging Neur al Net\
(2017) establisneadsarcitm@adalt gomiadaxh M wi t h

similarity (MMS) for | atent semantic anal
Lenin Fred (2018) proposed a uni que op
segmentation and compression of -compound
basemesegti on metmead swictulct ktoloe ot i mi zati o1

(KCOA), inspired by the brood parasitism

4 6



3.T4Ahe Novel AsdpAescstissteefd RTuster Labeling
Large Language Models (LLMs) have extraor

various tasks of NaturakylLahfgeagerBnsetas:

texts, t ext generati on, formul ati on of
summari zation, sentiment analysis, and nu
traini Raphaseet al ., 2024). 't became anrn
the | anguage processing models to under st
coherent or appropriative replies in cert
OpenAl intAdodwmcedMhrcRToLdr BE3subsequent \

its | angua8e imoded aaGdRdr anosifedr, t hat can an
and visual data and produce the output (F

The -GPhas greater efficiency and more di

GP-B, to generate morde n@ao mp rcalparcd it we aedt re
hi gher | evyelkeoft ext mgmad,i et al ., 2023) .

LMMse,speci a4l layn dGPITat er dGetnhienib o uenxdpaarnidees b e
their traditional tasks with integrated

web agent (Zheng et al ., 2024).

These models also have multilingual wvaria
data, thesmodmldstodsds ntghuemll anguage i s an ac
as wWB8kehder et al., 2021). Many Organizat:.
OpenAl, Met a, and Anthropi c; devel oped L

| anguage processing ( NLrPa)i nweodr kifd nogwsa g €T hneoy
t hat are designedt Heoirr gperncempatl iprufreproesnecse s
frequentalpypliins atehbeoii@h at bot s .

The devel opment of LLM presents addition
across the diversification of knowledge a
for innovation, experi mentation, knowl ed
|l i ke resebheaht hfcamaeceetc. Thus, the uti]l
model s significantly transformed our enga

we can see the evolution of LLMs across t
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gani zations with differkalt,c onGlnaeusd es uc h
erilla, etc. (Hadi et al ., 2023).

cording to a study by Giglietto (2024)
tter than BERT embeddi ngs. However, thi

r English text, as the study was conduc
used Opennghsl iennsbteedaddi of BERT is that it
rformance all across the benchmarks, pa
we refer to the MTEB Leaderboard ( Mas s
i ch ai ms t o assess t he gual ity of em
mprehensive |ist of embedding model s.
we know, embeddi ng models start with t
del s do the same, converting text to ni
e Ii's better, they run a standard batte

embeddi ng mbdeh oshbestes compiegx, as it

ca
t a
mo
ap
i s
Ac
t h

He
c |
Op
Mo
ca
se
00
(0
Ad

se Fooarsiesx.ampl e, in the "Performance by
sks performed by different models. Clus
del provides bettien thustperhgr mAdcoradk

pears better. This text is run for diff
in Engli sh. Using English, it seems
cording to this benchmark, tewkRktchitsiper

us i mited.

re, we know that the BERT model seems
ustering tasks compared to OpenAl embed
enAl is presented as better, and we pre
reover, i f we | ook -Spmeoi ftihce @a mssiuderi atn
rried out by Open Al devel oper communi
mantic textual similarity (STS), their
2 having hidhdarn oRedr0s 88379 reompared t
:076/79), suggesting bettEeBERTerdetrtmarn ctehar
a O0ARI?, 2023).
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3.5 I ntegration of LLM with Academic Rese
With the integr aRe eaarocfh elrlsM hnaovdee | ssu,c c e s s f

Artificiall Akiptoeéls!| itge nccoenduc't and evaluate

(Zhao et al ., 2023). Colavito et al. (202
models to classify issue reports in the
(2023) introduced the concept of wusing |
| abel strtuctagtecamlaimels a benchmark for fut

Medi cS.neZhang et abuni(®We& 4f)r pmewemk efdor Au
Mol ecul ar Concept (Aut oMol Co) to generat
because of the | everage oYu Latrgal Laha@ag)
tried to employ tam@opffotdaoncasgt omaGBPTHdhe
process by wusing natur al | anguage prompt |

articles in four applied |inguistics jour

This part of the study focuses on the exfy
pattern -b9 COVI Ont on Facebook during th
pan
t he pandemimatriedmterdd ianfwaorreness are share
t he

mul tiple media outlets, our eappedaplsit s, t

demic in India. Wi th the capability of

i nteractions of pBmplp bdded shagu rtchees dornotne x t

make themgehesateedgscrfiopt itvheo saleadbcege st er s

| e

<
(0]

rage of the advancepmeoncte sosfi ng. Msa p aaldivlai

OQur concept of methodol ogi c:al part 1 s bas
.Model-t dninreg utpo aburidldi abl e uni |l ¥lr@gu all cl as

rel at edr eanadt endonposts .in English | anguages

2.LLMased e mbceldds tnagr i@ dsi mi | ar post s

.Direct approach with APl to create a shor

l denti.fi cati on
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Chapter 4: Data and Met hodol ogy

This chapter brings together t he data ¢

anal ytical met hods that are employed for
19 pandemic news coverage and the public
Her e, we took advantage of different met|
the analysis and results; these are the
embedda sgd topi c “dnocdslsimsged GRBRTuster Il ab

senti ment analmpgiesh etncs ipvreo winddee rastcaondi ng of
ecosystem of Faceblo%o kp adnudrei nmigc twiet hC Cevmipbh a s

early stages of the pandemi c.

The four selected newspapers which are

Express, The Hindu-f oand hki rd wsdtya na rTei nbeass e
l osganding history apdurepluitami amd foheicnr
readership and wide geographical reach. F
in 1838. It is one of the ol dest newspape
widely circulated Engl i sah .ddilhleyhla@Tlge sTi me
circulation among all English dailies, w
sefmir ban -onliadsdd er eader s ( Fth;e TIriimest hoif, | 2702 |
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The I ndian Express was established in 19:

journalism with resistance to censorship,
periodilqQ7AP®75 (" A Bl ank Editorial, k" 2018)
intell ectual sciwtiitédhs eldiike oMs mbair and Del h
Express, n.d.)

The Hindu was established in 1878 and i s

bal anced reporting, referred tThes "the
Hindu,"” n.d.). The Hindu is the most inf/l
appeal s tope@lduciyaeantdednrdeader s (" The Hi ndu
#1 English Daily in South India," 2018).
Lastl vy, Hi ndustan Ti mes, founded in 1924

|l ndi an freedom movement and has remained
("199285: The Early Year ssNCR,20024d) g e teisnpge c
professionals andscoOoShopseti VancauldaeihcWor

During t-he gewd®mic, digital platforms be
news and information due to disruptions
medi a caused by |l ockdowns and public heal

through phypeirsal Nmewspd 2021) al so highli

di sruptions in the Indian newspaper indus
Whereas all news outlets have a robust pr
coverage more widely available, The Ti mes
flexible paywall during peak pandemic mon
(Ninan, 20&rl)t.hrTehee meaws outl ets i .e. The I
and Hindusat am ®ixmesnded their -pdapartsa,l reac
mobile apps, and soci al medi a engagement
of I nformation (Mudi tFa&eBbakj kdahe20Rigs
|l eads with 11 million followers (The Tim
Il ndi an Express with 7.5 million (The 1 ndi
with 7.2 million (Hindustan Tilmean n. d.)
foll owers (The Hindu, n.d. ).
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Using the main four -A8wstodyl| et befaerwshec
is a strategic choice to enhance the val
consider editorial diversity and target a

of news aidf ftehreetmmets .news outl ets may focus

COVHID el at ed news ; t hese themati c vari a
comprehensive analysis of public opinion
Thus, by including multiple media outl et s

of perspectives 06In9 tphaen deemyg cci.n gT h@OVIiDs i m
knowing how the different narratives shaj
the public. ®™Medsmnddredr 5otyhealthy democr

it all ows many views to represent them (D

Analyzing the posts derived from four me:
data for the computational met hods i .e. s
A | arge dataset can enhance the reliabil

mor e f eastiahtiilsittiycafloransal ysi s such as Anal

by which it would be easy to assess the
thematic clusters (Macnamara, 2005; Neuen
Utilization of multipléi dasoonces alhleows
well . I f the same themes or sentiments em
strengthen the credibility of the result

cont enits amlad ryess tri angul ation of sources i
bias and enhance reliability (Lynch & Pe

that each newspaper or media group may ha

a political paobpmmeandai deoteggsos.

| ncl| uduilntgmne 8 e a outl et s, woul d counter bal
providing a more holistic view of media c
19, thus media diversity always holds a p
et al ., 201 8; Loecherbach et al ., 2020) .
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4.1 CrowdTangle and Facebook Dat a

Cr owd Tiaatgd cel owned by Met a, the parent co
tracks interactions for Facebook groups,
accounts (Tess, 2022). The verified reseec

databases through this tool

4. 1.1 Data Collection

We use CrowdTangle for its Hi storical D¢
foll owing: par ametledr*s;: PKeaytwoorrdm = FQaWlelb o o |
Type =TPmgésame = MaMacrhc h2 43;1 ,P@2062 2Ty pe =
Al | Post s; Language = Emgliias h, Thlei sHi nd Tt
| ndExamr es s, and Hi ndustan Ti mes (all ma

CrowdTangle team) and keep other settings

This query yielded Facebook posts that r
interactions from Facebook wusers. Each p
shared by the mass media outlet, which ba

their respective websites.

Anot her TBiumesfertamer= MApchl| 244,222Q0 (22 C
received a total of 8622 posts.

* COMIQDel at ed Synonyms with the combinat:i
and Boolean operators.

4. Da2 a Cl eanpngcasdi Rge
The first move is to Data clean and prep!

needs to be pmaoryesstepgs,hrloiukgé exheal emova
el ements (HTML, Ot her types of Tags, spec
to ensure it would be in English only.
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4.2 Time Series Analysis
Par zen (1961) defined a time series as

chronol ogically"™ (p. 951) . |t i's a power
over ti me. I n soci al media research, t i me
opportunitytetronsi,detnrteinfdys ,paatnd unusual eve
dat a.

Ti me series is considered the cornerstone
applications spanning many fields I ncl
environmental science, and public health.
stationary rayn dmondoenlsst.atTihoenacr i t i c al di stin

of both model s determine the choice of a

inferences and the accuracy of forecastin

The stationary modeling process is charac
over ti me, whi ch enabl e robust and rel
predictions. The time series is consider

stationaryobabitstyodnstpi bution remains
shifts, meaning statistical properties su
are -itndreependent (Hamilton, 1994).

This strict regul ation is often relaxed
requi rement is a constant mean and autoc
certain forms of heteroskedasticity. For

weak staticoonnasrtianyt waviehr aggear yengr wol bBut | it
model s i ke GARCH (Generalized Aut or

Het eroskedasticity) capture these cluster

For stationarity, i ts practical i mpl i cal
econometrics, a stationary consumer price
transient shocks from persi $xemkKi nisnf |l at i
met hodol ogy,a <strattiicmdr iptryeciosmdi ti on for ef

of ARI MA (Autoregressive Integrated Movin
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mod el t o nonstationary data <can res
eliable or biased parameter esti mates.
the other hand, nonstationary model s
uctur al breaks, which are important f
atilities, cyclical patterns, and shif
4) . Nonstaai onaey @E@RRI Miat upward tr el

ferencing or detrending before applyir
5) .

tationarity presents three primary me
uct urDaelt ebme amlkag i on of trends, such as
a, introduces means depending on ti me,
t roots generate cumulative shocks th
jectory (Dickey & Fuller, 1979).

seasdmali omamni ty, as oOobserved in mont
terns; to analyze these patterns mor €
sonal di ff dansredi degcomplbsuti®m for sep:

l es. Strectbobrabpbtbpeaksyl changes during
ate regime shifts that may Vviol ate st

ptive models or intervention analysis

is crucial to distinguish between dete
h a deterministic trend chepdrdeammatde st
ction, but a series with stochastic t
t domakeant stationary. For example, a
tochastic trend (Hamilton, 1994).

ARI MA(p, d, q) mo d e | i s based on ARM,
ferencing of order d to handle nonst at
ater than 0, then ARI MA can be wused f
er hand, i fodthe ®t andarrde dsutceetsi othar y

ameter selection for the right mo d e | L
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act of di fferencing. Using too much d
ing average (MAp&sabepme &pnpdepaotrs oular
4) .

the other hand, ARFI MA (fractionally i

ai mtoemger , ctaeprtnu rd enpge nldoenngc i es i n ti me s
rology where the effects of past event
ffer, 202K1) MA Hooveevles , atAR mor e compl ex
d careful wvalidation of persistence pa
ial media gives opportunities for ti me

es opportunities for every wuser to cre
any place at any time, and it becomes
iesn ptrhoavt analyzing the time series of 1
e for key narratives (Skumanich & Kin
rmining caesgdtingnsitwdagegsnaas well ( Mer

ged for "Facebook reactions

u

e

d Ti me sereeBniagaé ysi o identify unusua
n over a ¢
h

ods to know i. e. Per-seotagmethadgwi mk
' ing statistics.

executing this analytical part, we U:¢
rari ds bSacly(dpl yr), l' i brary(ggpl ot 2),
rary(lubridate), and | ibrary(scal es).
combination of two methods was i mplerm
unusual days and sudden changes in th

iod of the chosen ti mefr ame.
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2.1 Percentage Change Met hod
rest ddhayy percentage changes are calcul at

anges in the top 5% (95th percentile) a

r Cal cul ation:-PfE@®umuean tdPargeavsi' ceucsu odia)yt ' /s
unt) * 100

g etnheirsalmet hod we ustedlay operad enutl agde d ha

reaction count s.

i's sugagetsureidng htahe sudden spikes or dr
|l ative measure allows the comparison ac

is effective f erertnhe dirdaemattiuda fcaattainogre so, f

know i f there is viral content or sighn
crease or decrease in reactions.
. 2-:s20Ze Method with Rolling Statistics

esZor e met hodlay mmpdlolyisn@ mMeans and stand:
entifying the anomal o-ssormpet talasl atni otnt

mputed (for each day) by this formul a:

core = (-Dayay srcocloluindagy mealnl)i Mg 7st andar d
ys with a tcesdol|l dr swateere tZhan 2 are f
presenting significant deviation from
cels at incorporating both recent dat a
tterns; asmddedieattiidnsesoft hthe outliers
havior. Thesscdamrentgehhmmifgudei £ i ts abild.
t meaningf ul shifts in the data whil e
selines over ti meudiwhalc hdatsa carnuacliyasli sf.or
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For the analytical pdraog/c ersodl ,| i ey iwmmldeonve rnttee
to quantify how many standard deviations
me an.

The fundament al analytical steps we perf
relevant R code.

First, we computed the rolling mean and s

usindawp Wi ndow:

# Calculate rolling mean and standard dev
data$rol I-iogl mean(data$reaction_count, Kk
fill = NA, align = "right?")
dat a$rotrlalnlgappdl w(dat a$reaction_count, wi

FUN = sd, fil!]l = NA, align = "righ
Her e, the rolling mean was <calcul ated u

providing a weekly average of reaction co

data$roll-iogl mean(&ata$reaction_count, Kk
fill = NA, align = "right?")

Similarblylimndpest andard deviati-oday was det

window to capture the variability in reac
dat a$rotrlalnlgappdl w(dat a$reaction_count, wi
FUN = sd, fill = NA, align = "right")

Her e, the functions roll mean() and roll aj
for computing rolling calcul ati ons on t
functionalities and arguments can be un
computes rolling dmearss, amalx isnuumss ,annde i S 0
speed, similar to rollapply(); whereas r
applies a specified function to rolling n
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The key argument s i hr dfresskeenftumgt iaanser ic

observations; wi dt h/ k, specifying the nu
window si ze; FUN, the function to be appl
roll apply()) ;hefivlall,uedetter nfiinlels tthe i ni ti .
compl ete window is wunavailable, with fil!]l
these positions; align, specifying the a
rolling window, wherecampgnhed Valgatrepmnes
the statistics for the preceding window,
ti me; na.rm, a | ogi cal argument that r emc
TRUE, allows the function to bbaapnoal cul at €

wi dth observations.

Next, we catcotaeaseddytbem@garing how each
recent statistical context (rolling stati
scor e:

Wher eas:

X is the actual reaction count,

eis the rodayngveeage) 7

i s the rollingdayanmdaidbdévig)ion (7

# Cal csucloartees z

dat a$z -(sccaotrae$ r<e a-dtait@abroddntng_mean) [/ dat a
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nal | y, we detected wsmcwswealt hdaeysshol gi nagn

ppl ementary percentage variation thresh

|l denti fy unusual days

score_threshol d <

t changequlameshelldbs(data$pct _change),

t a$unabu(@dat<a$z score) > z score_thresh
abs(data$pct _change) > pct _change_thr

r the detection of significant fluctuat

re identified based on twecmagegsrastiati
rcentage change in reactions.
re,stbeezZthreshold is considered as a r

core got exceeded a predefined threshol
r the reaction count deviated by more t

I ' i ng hmeaer ,i gthhsst anomal i es.

r the percentage change threshol d, sud
ght not al ways -beorceapaluoee. bVhetrheef 04 e,
rcentile of absolute percentage changes
y react i opnerccoeonhtbanggeet B xaeedi ng t hat thre
treme shifts in engagement patterns and

used these methods because of their co

ange met hotdesr t,atxhd dehnorda-eanges mehhbd t|

entifies in the context of the trends
mprehensi ve vli®ewbhelauwiher /Addntuiswiat vy . I f w
aptability soci al medi a engagement can
thods are used to change the baseline

nger periods, -Oe4r et dOBOX2h2 s case 2020
using the roddadrnegs stthaed i amalcysifsorc ansi
nt ext for each data point, which i s tc¢

anges in soci al medi a and news.
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Both methods provide a quantifiable appr
thresholds for the Aunusual 0 days, and al
di fferent reaction types and news outl et ¢
series datka rfemarctFansbdecatieemthegndapbnde

datyday volatility in both ways.

They are more fl| exadrle,>the ttdhp eS% o0dfdsc {a
adjusted, based on how sensitive or speci
consi depraerdanmean i ¢ because these methods d
di stribuata@an mdkitmg@ them r obusmedioar vario
engagelnmeentcompl ete R code i mplementation
change metsbodeamdt Eod is provided in Appe

Thus, with the combination of t hose two
and identify the AUnusual 6 days and engag
in audience behaviors, sudden viral cont

provide valimalol et hiensdygrhami cs of Facebook

post/ content over the ti me.

Here in this stage, we have the data der
move is to Data clean and preprocesses fo
be processedtteipsoudhkeaaxtnoaviale logd menmotns ( H'
Ot her types of Tags, speci al characters);
be in English only; Tokenization and | emr

then removal-fotgstapyahdr mew
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Data and methods
Three ways of using OpenAl APIs - Embedding based topic modelling

Embedding Extraction via OpenAl embeddings endpoint

p 0010 -0.005 -0.010 -0.003

Embedding
model

Text as vector

$
Dat{f —_— PC||ItI.Cili| UI.RLS
collection classification l

K-means Clustering
) —
clustering 25 clusters strategy

Figl-MTéhe Large Language Models Turning Po
Courtesy of Giglietto (2024) .

4 BBmbedédiarsgd Topic Modeling Using OpenAl
Once we identify the -DPOsttshieé i m&st ret ap ewo

totransform them into embeddi ngs. The €
representation of the semantic content of
the clustering process (please refer to F
types -lméds &d Megmbrreodddeilns . Ul ti mately, we sele
embed3dlianrgge model , which was based on t hi

SCOor e.

4. 3.1 Vector Representation

For transforming the textwual data to furt|
we need to use the embedding API of Op €
embedding model . I n this model , every te

description tanakdveaoator i mémsi purpose i

semantic relationship with the words.

6 2



4. 3.2 Clustering Anal ysi s

Selection of Algori-wemhanme | chgme@am&Enedtt e
clustering algorithm for the embedding Ve
distinctive themes wi-189ioomhenktdi Nedataste
The choice behi ke atnlse waes!l ecatsieanc ganfwik o e f

hidhmensional data for | arge datasets.
For this, we implemented the algorithm by
| anguage. Now obtaining the cluster we em

out howarsi o jl éamt iovteheirs cl usters and to co
cluster. Based on thive anealty snicsd i wee gdtu sttw
run the PrincipalPCRRompenttinng Ahalt ysasge ma
dat a.

4. 3.3 Dimensionality Reduction and Vi sual
tt-SNE-D(stributed Stochastisc aNedignhebnosri obrab e

reduction technique-dusmedsifomalvidatadi zihg
similarities between data points into | ol
t he di vergence bet ween t hai mmemsit onprlobal
embeddidndg he&i memgdhi dmalt hd st .t udSYNE wteo emp |l oy
reduce <dumenrhsigdnal embeddmegsi onmnatlo (a2 DY)
representation, making it possnbdheps o vi

bet ween different news articles and their

This 1 mpl enDeSIN awa so nc aorfr ited out through th
within thePpapamegtéey: o8B0, Number of itera
ttSNE di mensionality reductioi Wwas Kompl et
means cl ust evwres claigTihoevend awnhsatc | ust ering Vvi su.

is presented in Appendi x C, Figure 1.
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4 .43 GRBRTAssisted Cluster Labelling
We empl oyoeddBRVI ew, a | arge | anguage mo:i
OpenAl asGRBmrTurodfo isgesri es, on January 25,

It operates with a context window capaci

out put generation of 4,096 tokens per int
i ncorporated many i mportant I mpd ovement s
11 PG eview. MiSc)r odmd u me(n2t0ed t hi s model as
accuracy at responding in requested for ma
text encoding issue". This model achieved
and a 76.5% success rate on the HumanEv:
capability across multiple met(rTihes for i
compl ete i mplementation code for embeddi

Appendi x C)

We devel oped a uni qued4 meanmguwadge manpdlo y( @ pe
APl ) for cluster | abeling. For this proce

steps to get Clusters | abeled.

a)Prompt EnWe nkevelngped the Prompi9 which is
gueries within the context of I ndia. |t
with the relevancy of query design.
b)Cluster -fSampéaaoaly cl uster, we fed a few r
URLsSs to ensure the balance between the sa

c)Label Gemiemraltliyon t he | abel was generated
and it was the chat compgpepéeiranednfipbl nton
descriptive | abel for every cluster.

d)Label Vdaloirdathieonnal i dity and to ensure th

chewck to ensure every | abel i s accordingl
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4. 4 Sentiment Analysis

We used novel models for embedding and | a
to Natur al Language Processing techniques
we-ebtablished and validated approach, des
be perfor medd uwehielng WE&PTdesi gned the pipeli
approaches, these methods were not thorou
woul d be bweetktheorwnt oanuseestabl i shed metri cs
ol der but are proven and reliable in this
Mor eover, studies conducted by Catell.i e
argued that this technique is helpful whe
show, -baxseéedomapproaches can stil]l perform
obtained I(.Gat2e0l2(2i) .etOua dataset i s not hu
technique wunder these condi t9 peicsi fasc wel |
adaptability, it is another advantage. Fo
et al . (2015t)i mMmeo cTuvsietdtlegs i sSealdemenstrati ng

based approaches -smeerci fuitd | idae t idoomaari ine s,

effectiveness and performance for niche a

chall enges.
We already have a | abeled clustered dat a
emotional response-l19fnewsrposowar dn@OW¥VbDp

senti ment analysis to know thbkbasseér sent

Senti ment aneael yRsipsaclkaged nametdh Asenti mentr

4. 4 eXi-cadnned Sentiment Analysis Using the
The R package named dAsenti mentr o, I's de:

senti ment for English at any sentence | ev
groupangaRiilnekser ,( 2015/ 2024) . Empl oying th
for analyzing sedAt9i ment FaAacreibongg kCPVWIsDs pr
advant ages. It Bscdemdgspepeed owibtath amwalance
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such as negat oecansp |l i dmglrisf, i earnsd, addever sati v
Val ence shifter can alter +tahen esgeanttoirmd ntk eo
Ainoto can flip the sentiment of a word (e
shi ft edes apcrcowriat e senti ment adelvyesi s as
anal §ensi ment-RDBPaokhagtead?2 dhn, this package
t hat senti ment anal ysi s woul d mor e accu
di cti onuaprsyé .lidoki s al se o@iptiomngabddaggtrageat &
rows or grouping variabl es, making it ea:

ti me or across Gehtement-RDPawkgpoéaps ol

2021) . For these reasons O0Osentimentr o6 bec
analysis (Hell?2n et al., 2023).

Moreover, imtcéhudredltiumg of mi xed eyedt i ment
anal ysi s wibtalked dppicaoah, robustness ac
seaml ess integration with other R tool s

performance (Rinker, 2016) .
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4. 4.2 User Engagement Matrix and Senti men

By using this sentiment package, the res
senti ment expressions i n Fiarcseibgplotks piorstt o ,
publ i c react-lonpandent@VIi ®vent s such as
vaccination campaigns (Chandra & Krishn.
functionalities of the sentiment package
the associ dtoegpermegsnagenti ment anal ysi s ¢

Senti ment -Cal cul ati on:
# Calcul ate senti ment scores using senti

sapply(message, function(x) sentiment by(

Il n the context of News articles, fFaceboo

understanding Users senti ment toward th
Us€mgagement Matrix these AFacebook Reac
angry) indicatspemsesomn® the posts or ar
aggregated to form a user _reaction score.
cover represents the sentiment as positiyv

textual content of the post s,

# Aggregate Facebook reactions to create

= statistics.actual .l oveCount + st a
statistics.actual . dtadtaiCptuineds. act-ual . sadCo
statistics.actual .angryCount )

The calcul ated sentiment score (senti men
ANOVA analysis for a better understanding
al | the clusters and other news outl ets.
(senti mentussecrorreelacdgandn scor e, we explore
bet ween t he Texhtes uasnedr swhtaote/ahbhdevimo ns wer e

Then <created visualizations to better ur

senti ment scores and wuser reactions i n di
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We prepared the data for this step for ea

within each cluster with the consideratio

After running the R script, we analyze

A)We cal cul ated the senti ment score and use
B)Then, summari ze 't he savaetriasgtel caé¢ n tsiunmematr ys
, f

C)Cal cul at e t hkeetcwererneltalbda oavearnage senti men

average user reaction, and story count

reactions across all clusters,
D)Cal cul ate the senti ment score for each cl
We drew the margin of error and then carr

clusters. And then analyze the content of

6 8



Chapter 5: Results and Anal ysi s

This chapter pr esaemalsy sa scomprhechve nbEndiean
engaged wilO9h neéw¥l Bontent through "Facebo
four news outlets on Facebook during the
2020, to March 31, 2022. As discussed p
but troanlsl eed users to express more nuanced
on Facebook. Her e, user i nteraction W a S

Reactions"-rehapaddembst s.

Qur analysis revealed that users applied
express their emoti ons-1@nrel dit fefde rneemats . t yFpoe
exampl e, "Love" reactions were mostly wus

"heal thcare workersedctwhemeawer &dnfymequent

about |l ockdown violations or controver si
appeared on posts related to | ockdown | if
announcement s, and "Sad" -lf%axutal oneswamnma

mi grant worker <crises.
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data anal ytshrseda smajoanrp rs escetdi oorfs :

st, we present a detailed time series
mines the pattern of emotional engagerl
pandemic. This includes identifying u
|l yzingswbfclRohypet elicited strong en

rs.

ond, we conducted topic modeling and
ults, which revealed 251 9dekaia@adtnéwe ma
erage. We found that each cluster had
ough di bbé&r Rretact Faoeb types when enga

i cs.

the third part, we examined senti ment
e of user snewasr rceolnatteend waintdh user engag
c

tions. This study provides insights i

-

S emotional responses.
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5.1 Time Series Analysis of Facebook Reac
The time series analysis for total intera
of tot al interactions for the four medi a
weekly views. The "interactions" appear t
these néwsonutelndt sn-a¥xasebbows The yotal 1
interactions, which includes the total nt
users on posts.
|l nteractions range from O to about 150, 0
occurred early in 2020. The Times of Il nd
interactions. After that, the interactio
occasional spikes.
Total Interactions Over Time
150,000
100,000
g
M
a G’PMMMJMM LYY Y Y T VRRETUR Y (V97 Y Y,
Apr 2020 Jun 2020 Aug 2020 Oct 2020 Dec 2020 Feb 2021 ADpratzgm Jun 2021 Aug 2021 Qct 2021 Dec 2021 Feb 2022 Apr 2022
Media Cutlet Hindustan Times — Indian Express — The Hindu The Times of India

Fiug eT@t al I nteractions Over Ti me
|t confirms a massive spike in interact.i
whi ch corresponds t o t he -109n.seT heof k etyh e
observations are easily understood after
spi kes throughouvatrheusi metoamésfioutl et s.
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more volatile daily compared to weekly or

over al | trends show that i nteraction | eve
spi kes. There is a notable spike for the
of t he t irme20 2n2e., earl i e

5.1.1 Overal/l Trends and Patterns

For monthly total Il nteractions, the four

from early 20T2h@ott@aleamltyera®@22.ons show 1, ¢
mar ks for eveily,6-Q0@ri@DB21I20RP20

Monthly Total Interactions

1,500,000

1,000,000

Total Interactions

500,000

Media Outlet Hindustan Times <@ Indian Express «@= The Hindu The Times of India

Fi gu-M® n3Tholtlyanlt er act i on

In initially. AlIl four news outlets show
and April 2i0Rdi.demhti ss hoovs t-h e andet of
subsequently | ockdowns i mposed in I ndia.

with the highes9%2 pteoatkaln eianrtleyr alc,t4i709n,s1, t he
outl et s, foll owed by Hindustan Times <cl o
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April 2020. The Hindu came third in total
2020 with total interactions of 549, 664.
tot al i nteractions among al | four. Il t s
interactions of 493,936

By the end of the period, the interaction

bel ow 250,000 per month but followed si mi

These spikes are | ikely the repr-esentatio
19 el ated news and interaction with Facebc
We can notice there is a gradual decline
trend to decline followed by a gradual d e
news outlets. It could be the indication

to niozenalt he pandemi c.

Il n the timeline, we can oOobserve many s ma
throughout, The Time of India. These per.i
maj or evedO9s sm@OVieb waves. Or other devel
| f we consider t he news outl et s’ perfor
consistently maintained the highest | evel
Hi ndustan Times is closely | eg behind The
and | ndi an Exeptr etstse glemmveearal b wt gsi mi |l ar tre
trends.

By the end of the timeline, | ate 2021 to
news outlets converge to much | ower. This
the pandemic and its related news consump

of the oeewes i nteractions on Facebook.

Notably different Facebook reactions, and
found all across news outlets, especially
Ti mes. #AAngryo and ASado reactions were s

mont hs of -1tPhaen dCcOW | cD es pfepriiall 1202 0. MaArcdr
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action spikes up in March and April 20
nerally the | owest used among all of th
r engagement distribution for reactions
r AHahao r ed ®t%i oonfs iatbsout o t3a0l i nteract
stribution of reactions has been seen
her two newduoandektsdi gmeEXHpmess have h
ASado and AAngryo reactions than the t

e distribution of Skew, where all metr.i
e median shows a right skewed distri bl
ceived moderate engagement. Some posts
d pulled.the average up

e engagement -pwatrioabmalnictey fiom pmpasth met r i c
, 632 for Angry reactions shows that som

ntroversi al by nature while others get
e total interaction maximum (136, 493) c
ows the potentiality of posts to be vir
ti mes the typical post.

r engagement Levels, in the 1st quarti/l
t al i nteractions. While fifty percent
t al i nteractions and 25% of posts recei

e 3red. quart.il

e highest medi an and mean are for fAHat
mmon reacti on. AWowo reaction is the |

ereas ALoveo (167) and ASado (166.6) re
t different mddfibaaeasenwhpahteuggest di st

we talk about the weekly trends for t
ovide insight into the weekly total i nt

rch and April 2020 shows various inter:
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Angry, Sad, and the total i nteractions f
Ti mes, Il ndi an Express, The Hindu, and The
presentgeam oenger of weekly total I nteract
to early 2@®@2wxs fowr |teh s e

Weekly Total Interactions

400,000

.g
-
8
200,000
1]
rb@,“ & & '&%“ @fﬁ o m@\ & W@‘ m@\ %@? q,@f” %&W
i $ $ ¢ ¢ & W & W ¢ ¢ & W
Week
Media Outlet == Hindustan Times =o= Indian Express == The Hindu == The Times of India
Fi gé-weekKbdbtdanlt eracti ons

Il n the beginning, it shows the initial S
four outlets in | ate March 2020. It is |

COVHIID® with the association of |l ockdown i
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The trend over ti me s howtsotaalc | iemtre rdaoomniwarnr

al |l maj or news outlets. The interaction |
by early 2021 at a much | ower | evel
Herlehe Ti mes of |l ndia continued to have

interactions which picked up nearly 496, !

2020). Whereas Hindustan Times gets the s
around 400, 306 i nrtcehr a2c9,i 02n0s2 O()w e efko lolfo wwead |
and I ndian EXpress. But they get similar
falling be2@®¥6efAAO0O00DNO6EOLAacti ons at their p
interaction is for I ndi a(nwekexkp roefs sApwiitlh 28€
2020) . Notably, the week of March 29, 20
highest | evel of engagement for most out/|

The prevalence of AHahao reactions with 0
Ti mes of Il ndia are often too higher than
significant trends for a few weeks, parti
March 2020.
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5. Unaisual Days and Sudden Changes i n Reac
Outl et

The identification of unusual days i n
reactions represents a critical compone
audiences engaged emotlBomalrliywyddwamidng ttshe
news coverage across the four major outl
met hods to analyze the statisddarad proce
anal ysis and peéeecéenbagdochandgegamtdéying pe
engagement deviated significantly from es
are not only statistical artifacts but r
resonated power fully wi t h lesneort s onali gge

responses.

This significant identification of unus.t
engagement metrics,; the spikes in reactd.i
Facebook users simultaneously felt compel
COVIID® pandeenitcwmd mnewr mati on. By analyzin
the four mapgdrndessapnuTimeés, I ndian Expre
The Ti medswefwdmaliabl e to map the- emoti ona

19 and its related news c av droaguen dtea ggse tamedr

how different editori al approaches shaped
Hi ndustan Times: Navigating Between I nfor
The Complexity of "Angry" ReaRuhbiloincs : I nsi
OQutrage

For Hi ndustan Ti mes' pattern of “"Angry"
frustrations, which included posts rel at
pandemi c. During the stwdyyhperdiagyds, wher ie
"Angry" react ialnsp atxtceerendse ds ingorrinf i cantl y e
unusual . These did not occur randomly but

of specific types of news content that to
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The most significant example would be see
post achieved 1,709 angry reactions, a r e
previous day. It was the post where a UK
COV D testiagangandeqgyprotocol s constitut

magnitude of this response reveals sever e

accumul at ed frustration wi t h perceived

international embarrassmenitomasl tahdkddacdc vaond v
el ement of nati onal embarrassment , and €
testing fees had been a contentious i ss

eco
Ano
pat
rep
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rea
f

en

Ti mes

bet

"Ha
The
whi
out
fre
eng
det
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pr e
coi

abo
19

nomi ¢c hardship.

t he
ter
ort
pit
ct-s
orc

we e

ha"
hi
ch
| et
qgue
agi
ail

re
re
Vio
nci

ut

rr significant spike is seen in the
ns. On July 8, -20®Rrle: a2 .sPp7d)k ec i7r6cAi o
s of the continually ongoing | ockd
e mmpyoeobngi dions for peopl e. On Me
case: z2.00) aligned-rwiahedameiasur pe
ement t hat -hnaanndye dv.i eTwheids assu ghgeeasvtys t h
audi ence wasopatbrcebathptraspahsc

n ground realities and official ©pan

Reactions: Humor as Pandemic Copin
gher number of unusual days for " Hi
totaled 66, represents the highest
Ss. This highlights a fascinating as
ntl gumaonp,] opedt i cul arly in sardonic
ng w9 hr eCaMliedDd news. This pattern o

ed examination as it reflects a uni

was a significant spike i n "Haha" I
the reactions reached 9, 458, whi ch
us day. It was the most dramatic su
ded wigtovecowmemagefdfi ci als making of

I ndia'"s pandemic response -during a

cases. Thi s i roni c us e of "Haha" r e
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skepticism, employing Facebook's reaction

about of fici al narratives.

Similarly, on July 26, 2020, there was &

i n
I n
I n
t h
p a
re
| o
Au

"L
Th
Hi

du
as

S a

On

e X
ad
ad
ar

f u

go

cr
di
di

ei

n Q@ o 9

]

> @d O

d
ri

SO

o

r

ease) that occurred after Prime Mini:

a was i n a muc h b €elt9t. e rAss itthu ast iwoarms" dfui
a's firesy waeespeaekcemaed it as unre
r disbelief through "Haha" reactions.
emi c. Such as, we can observe that o
tions (a 745% incrgade) obhbowiurbd i earr
down announcements t hat presented u
st 30, 2020, there werdea 35,i5g7/m9 friecamtti c
in reactions that coincided with pre
st.o Dcuoenf usi on over |l ockdown guideline
eactions on May 4, 2020: 3,366 react
recurring trend suggests that " Haha"
i gital prottecstexepmadsd i dgsusretr t hrougl

ct criticism.

e" Reactions: Celebrating Solidarity
feveywy unusual days identified by sp
ustan Times teldl a parallel story of
ng the crisis. These spikes were not
ciatedtwped scfpecomt ent that cel ebrate

i fice.

August 28, 2020, there was a surge of

cr

ease) in response to actor Sonu Sooc

aminati on centers during t he | ockdown.

mi
dr
ra
rt

vV e

ration for dioal ebhr istoynelmuwmte mwesc oagnit he
ess institutional shortcomings. Sood
nging transportation for stranded mi ¢
her established himtiaszema sgmbetepfi hc

rnment support is |l acking. Ot her sig
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were observed during the pandemic, and ea
types of positive content. On May 23, 202
of 989 %, totaling 5,469 reactions, whi c
healt hcare war.keSrismi | hegdiycatoin Apr il 21, 2
4,801 reactions (164% increase) for posts
Anot her notable spike for the "Love" reac
1,791 reactions (a 186%wriesrebdsapi ghboes)|
el derly residents. The highest percent ag:
2021, when posts about the return to norm
a 3,436% surge. The temporal 9iatiteen of
engagement remai ned strong throughout t
extraordinary events were needed to gene

crisis evolved.

"SaRtactions: Collective Grief and Empath
For Hi ndust asi xTi messudlordgys for "Sad"

reflected the pandemic's human toll. On
reactions (497.98% increase) occurred on

"Angry" reactiomrds flhetr edvhs cdbrnthse adlf t@ont i n
COVIID® deaths despite widespread wvaccina:
emotional response on the same day sugge
cont ent coul d trigger di fferent emoti on

simultaneousl! y.

The most compelling and interesting patt
pandemi c,; it was the peak of the migrant
profound emoti onarleliarpeadc tt roaf g epdainedse. mi @n Ap
posts aboutl isepaganerdatfeadni2, 362 reactions

increase from the previous day. Similarly
(1,736.36% increase) in respong&®.to cumul
The most stri king i ns8t,an20e2 0o c cruarrrkeidn go nt hQ

significant audience response to this c

appearing after zero engagement the previ
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through the prevailing audience fatigue

pandemic coverage.

"Wow" Reactions: Surprise and Disbelief
Thi-etght anomal ous days for " Wow" reactio

t hat often coincided with Facebook posts

moments of collective surprise or disbeld]
on April 25, s20 %0, oa nedt5abrneacti ons (19
occudrarnedi ncrease fromitnhea eprpeowmiseu & ob esaall iy
about the virus's wunusual characteristic
corresponded to scientifipmelmt saktwhr diu gthhse
news involving abrupt policy shifts, une:
environment al recoveries observed during
relatively | ower numbers for " Wow" reacti
as eang humor , or sadness suggest a | ayer
engagement where disbelief played a more
|l ndi an Express: Analytical Depth and Meas
"Angry" Reactions: Focused Frustration wi
Acr os st hfreret yday s, the I ndian EXxXpress reg
"Angry" reactions that reveals a more foc
compared to other news outlets. The spi ket
some countegeh ptardys ,shtdwua cl ear correlatio
investigative significance. The April 2,
increase) corresponded to pointed coverag
| ockdown protocol s.weQne Jlul92 31 3r,e az® 2 0o,n st, h
increase that seemed modest i n absolute |
on politically shielded | ockdown violatioc
even a comparatively smal | spi ke of 20 ¢
uderscored the rarity of public outrage a
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"Haha" Reactions: I ntell ectual Il rony Over
A notably selective pattern for "Haha"

exhibitedhwieteh ulharstuyal days that showed an
in response to political satire or exposu
a spike otfi o0,s66(928r3e%mcsurge) responded to
request for I ndian I nstitutes 0If9 Manageme
response. That suggestion was found by ma

persisting governancesicshamheageme mtndf ainlg

Ot her notable patterns can be observed on
(239% increase) for bureaucratic confusi
response to critical anal yses of policy c
examples underscore the sophistication of
the "Haha" reaction often carried deeper
digital humor .

"Love" Reactions: Appreciating Depth and
Il n the course of anal ysi s, |l ndi an Expres
among all reaction types, with the "Love"
acrosaendéidays for this outlet. The most e

October 1B, ac2028pl wston of 2,511 reacti ol

for a post portraying a migrant mot her a

reveals I ndian Express's ability to iden

Vv
pandemidaced har dshi psl dangle nseurfafteer i cmwge rtvhhaet |
S

positive engagement. Additionally, other
were seen on August 11, 2020: 1,155 rea
healt hcare hero profile; and on January

4, 822 .itTn3cr ease for content rel ated to vac:
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"Sad" Reactions: Sustained Empathy for Hu
| ndi an Expr es st haxpmpee ruinaunscuead fdiafytsy f or t he
May 2, 2020, a spike of 1,982 reactions (
depth reporting on overwhel med cremator.i
Again, on Sepd esnbrege lo/f, 12,0231 reactions (
foll owed investigati ve -1 edceeast hosn. uTrhd esr cpoau
suggests that |l ndi an Express persisted t
shown on July 12, 2020: sk,)87rlegrae aa tnigo ntsh
shortage of oxygen gas, and on May 8, 2

increase) which covered the analysis of S

"Wow" Reactions: Revelations Through 1[I nve
Among forty wunusual days marked by el eve
Express often followed investigative reve

on October 16, 2020, a significant surge
8, 075% incredsker aaxlkciormp amews about wvaccine
characterized by dramati c percentage i n

astoni shment came from quality of revel at

The Hindu: Consistency, Depth, and Sustai

"Angry" Reactions: Principled Outrage

The Hindu exhibited dist-enght engagaméntdary

for "Angry" reactions. On April 17, 2020,
the outl eAhgrWnwl ghesponse, triggered by d
Tabl i ghi Jamaat <controversy; this reporti
avoiding communal overtones. Subsequent

2020, a surge of 689 r2dda2dt,i an s parkce Ddp t8drd
were associated with coverage of governe

showed fewer but more sustained spikes fo

8 3
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a Reactions: Selective Intellectual

"Haha" reactions on The Hindu reveal
' ' ectuality;t wwutuniutsuwads daglsy thirntsy a
g all reactions and outlets. When hum
ati ona.mpThe maich ueadx : on September 10,

mpt to sell "™ the Statue of Unity, wh
, covempade aafi cd®Irfy bureaucratic circt
uly 15, 202 1p,r oami pieessc @ mpro sEo lbil tei d aol f u
O reactions; and on Augusdealf7, 2020

ements by officials got 1,706 reactio

e" Reactions: Appreciation for Qualit

Hi ndu's Facebook page reflected only

t for the "Love" reactions, but it

ern. For exampl e, a notable spike oc
tions. Thrededrtetacthenscsomgprse@lmensi ve se
er s, i ndicating a strong emotional r

r key examples included May 27, 2020,
ent documenting envir@Om@édnt ashiceédcgoer

tions related to community resilience

Reactions: Deep Empathy for Documen
"Sad" reaction on The Hindu Facebook
sense of empd®Ohypaddeimng,t wbeC®Viobhe o
king examples occurred on May 17, 20
it, a migranbl ewotrok esre ewhhoi swady iumnga s o n,
" reactions. Another notable exampl e
rage on June 17, 2020, which received
2020, the post reftlercnvi@® punplaicda sconc
Il ved 919 reactniiores . .unlulsairad wearyes fformrty

tions for The Hindu news outl et.
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"Wow" Reactions: Surprise at Revelatory R
Only tsweretny days were marked by notabl e s
The Hindu outlets. This was the | owest ¢
edi tori al tendency rather than sensati on:
2020, t he dou236t" Woew"eirveeacti ons on the poc

exclusive dh3 ar @ano WCOrVy Dr at es . I n a simil a
2020, t he post received 181 reactions
environment al transformatirends .byAmdteh edri nrdc

received 145 reactions for the reporting

The Times of I ndia: Mass Reach and Extren
"Angry" Reactions: Channeling Mass Frustr
The Times of India (TOlI) recorded the sin
of about 14,806 "Anger" reactions on Mar
coverage of youth attacking police during
refl ects pulhtel ipa odf amawkildas h. It was the seco
| ockdown. I n totarle uUrods ualcodays ffomr tyAng
| n more depth, the tempor al pattern of

i mportant iinsights, st uhceh eaasr | ey x tpraenndee ne i km
( Ma rtAcphr i | 2020) , and the obvious reason

abrupt restrictions; mor e -rveil dhd =plr daad | aumr g

during-ptamaedemidc pericé6@1) Magpnd02a0few mor e

spiesn in the | ater phase (2022), of t en
t he most i mportant and dramatic percenta
include a 3,418% surge on June 25, 2020,
exXpos®s; andtaherd itrostaboaud rae 4, 238% i ncr eeé
after reports of vaccine shortages; and s
16, 2021, on the post about investigati on
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"Haha" Reactions: Popular Ilrony and Mass

The "Haha" reactions on Times foff tlyndi a' s
ei ght unusual days, il lustrating the wuss
engagement during t he pandemic's of t en
circumstances. Il nterestingly, a spike on
reactions, remaihrest onddalmd” tdeunhisg res |
announcements of a | ockdown extension (
optimistic terms. Another notable instanc

a surge of 7,006 reactions r egaridciersg t he

in Bihar, which was a clear signal of the
opportuni sm. Anot her example of extreme
reactions i s a staggering 127,566% rise o

to poliintd.caA 20,t000% i ncrease was seen on
associated with bureaucratic absurdities.
22,850% jump on February 25, 2022, foll o
"nor mal cy *paindetmi e pegti od.

Therefore, these patterns <collectively d

mechanism and a form of sodiQalkrcaemmentary

"Love" Reactions: Mass Appreciation for H
There

di stribution for Times of Il ndia's Faceboo

weli ght i futnywsual days fomirmo'dlad v e " r

either substanti al spi kes driven by wuniyv
percentage increases in response to niche
8, 220 ,gea of 4,526 reactions celebrated
spi kes showed more selective appreciation
stories that received 1,254 reactions on
2021, and Magc8iveld2291thegctions for rec
the return of public events. There were ¢
i . e. February 25, 202 2: 16, 266 %, January
positive news storiesgulaanhbrekecti hedughg

engagement .
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"Sad" Reactions: Collective Grief at Scal
The Times of | Advica uhTD@lu)al hadyfsi fftoy " Sad"
tracked coll ecti vel9grpiaenfd edmirci.n gActrines sC @ \hleL

days, these reactions <c¢closely -8 rrored t
related deabhh26o¢ol P8200OnaMapbpant of 5,930 r
not unusual due to the high baseline of

represented one of the highest absolute
the unfolding crisis. (The fiemptorawadv pat orer

and sudden grief with high absolute numbe

with consistent el evated responses; and
with high percentage increases and | ower
2, 933 " Sad" reactions with milestone dea

Anot her post related to the peak of the n
on May 27, 2020. Similarly, the stories r
coll apse omrc&ulvegd62,2@8B0 "rSad" reactions.
give traces of public mourning and emoti o

for key pandemic events.

"Wow" Reactions: Mass Surprise and Wonder
The Times of I ndia, with sixty wunusual d .
news outl ets, as demonstrated through th
beginning, the spike in these reactions

astoni shment dinmdg swirrpus sreewse,gassruch as on /
984 reactions related to rapid spread do
2020, there were 820 reactions for the po
and the report on gl obdal6 8c6o nrpeaarcitsioonn ss toant i
23, 2020. With the progression of the pan

surprise became more selective and nuance

"Wow" reactions, such as on Nowvembher 8, 2
post about vaccine devel opment speed. A
February 3, 2021, foll owing reports of n e
on December 26, 2021, l inked to emerging

variant .
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Thearee viral posts that serve multiple an
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l' ic engagemen#19dprainadg miobme n@W8I Dutl et s
ustrated public ebhgapameemmakiirmghigndihe
cebook reactions” an i mportant indicat
ing cri@us!| sdoecameoansati on with URLs &
vi Appmlenohi x E.

se posts validate the time series anal
tent t hat drove unusual spi kes 1in eng
ebook users employed different types ¢

i r emoti omsp eadbtosutofvatrhiewoupsande mi c.

posts il lustrate how different medi &
tinct patterns of emotional responses,
domi nantly "Love" reactions while | ocl
tly "Angrogreawarc,t itomesse Mexampl es groun
e thematic clusters were expressed in
tract computational findings to actual

se posts are valuable because they: r
tional engagement , showr abawt eéld f hewent
ggered emoti onal responses, and demon
ience reactionWs aaouvodosetsdi f Moremwmtveme t
crete examples of sentiment patterns m

tures a different aspect of t he pande

ing "Facebook reactions”" raspbompest ant
ecially during crisis situations.
ow are the key viral post s from new:

agement dut9ngantdemCOVID I ndi a

8 8



Hi ndustan Ti mes:

For "AngryThe emaxdti omabout a UK national a
airport's COVID test and quarantine prot
"Angry" reactions ornefdercuasr ypud,l i Z20X2.usTh

perceived mi smanagement .

For " Haha-Three gootsitonosn July 27, 2020, abou
claiming I ndia was in a "muth dbenerat sdt u
4,311 " Haha" reactions, suggesting the p
|l ndia'"s ong.oing chall enges

For "LoverOn eAcgu sotns2 8, 2020, a post abo
pledging to help students travel t o exam:
"Love" reactions, showing appreciation fo
For "Sad"-Ar pasti oms March 29, 2020, abous

minister's suici del9 aedcloengoendilcy sdturee stso, CoCavrl!
"Sad" reactions as the public empathized

pandemic.

For "Wow"iOnelact RdR&Epost about pop culture
seemingly "predicted" the coronavirus p e
mentioninggd0®" " Wulhars, received 1,045 " Wow

mar vel ed at these coincidences.
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|l ndi an Express:

For " Areq@rcyA gmost on July 13, 2020, about

and traveling without masks generated 1,
di sapprovamplofamoe with health guidelines
For " Haha-"Onr eJamtuiaanys 2, 2021, a post abou
urging documeni@atebhomwntts CO&d¢d ®di ved 3,410 "
possibly perceivingtitnheed.request as ironic
For "Love-A peattobon®©ctober 16, 2020, abou

her children being depicted as goddess id

showing compassion for migrants' plight.

For "Sad"Arpactti eamsMarch 28, 2020, about
workers from Del hi generated significant
empathy for their difficult circumstances

For " Wow"-Ame &dp2 0 2p00St showing the Dhaul adh
range becoming visible from Jalandhar d
|l ockdown received 519 "Wow" reactions, as

environment al i mpact .

The Hi ndu:

For "Angr y-"Onr éAgatiil o n2Zs, 2020, a post abou
|l ockdown orders to gather at templ es re
showing frustration with religious gather
For "Haha-"A mpeasdct iooanApr il 6, 2020, about
the Statue of UM tey ftoo tfsumgee nGOWItRd 2, 913
with the public finding humor in the absu
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For " Love-"Onr eMaaatciho n2s8 , 2020, a post about
donating 25 crore to the PM' s relief fu
appreciating this charitable contribution
For " Sad"ArMaytl ons2020, post about Rampu
wor ker whose pbDet biw®eame gsyombal i c of the
tragedy, generated 3,021 "Sad" reactions

heartbreaking story.

For " Wow"-Ar dac Rio@®@8st about Akshay Kumar'
donati on to the PM' s rel i ef fund recei ve

amazement at the size of the contribution

The Times of I ndia:
For "AngryOnr®MacehorS, 2020, a post about

police trying to enforce |l ockdown in Er
reactions, with the public disapproving o
For " Haha-A rmpeasdt iomnsOctober 22, 2020, abo
COVIID® vaccines in their Bihar election m
reactions, possibly finding the overt pol
For "LoveOnrdattyi 8ns2020, a post related
pandemic received 4,259 "Love" reactions,
For "Sad"-Ar ac tciho ni2s6 2020, pno gtr aabout I
wor kers facing hardships during | ockdown

showing empathy for their struggl es.

For "Wow" -Aradpr b 23Wos,t about the Ganga
becoming clean enough for ritual sipping
pollution received 682 " Wow" reactions,
environment al change
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The above viral posts from the four majo
Ti mes, Il ndi an Express, The Hindu, and Th
i nsight into public discourse and their

certain peri-bppaofddemhe. CB8¥FrB we validate t
the time series analysis with the il lustr
reactionso and the connection of the the
scores to triggerindgetemigageardctt Rermisghlc
The time series analysis validation ident
reactions”" exhibit unusual spikes and ano
t his ti meframe provi de concrete exampl e
engagement , a@ direr eelxaatcitn gd awiatv bp d idn tesv ewmh esr e
occurred.

For example, a Hindustan Times post on Ja
UK national 's all egation-19 hatstMumpaiandi
guarantine protocol was a "scam," gener
reactions. Thi s sigmy'fi caact inamber efolfec"t
frustration and disapproval o f the perce
during a critical phase of the pandemic.

Similar to that story, the I ndian EXxpress
violations of curfew orders and maskl ess
“"Angry" reactions in the time series. T

underscored tplreeg apubhi owid hexaad i ons under|

efforts to control the virus

S spread.
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Theseworreladl exampl es validate the time seri
identified spikes in emotional reactions
but were triggered by specific resonant

narrative.

The viral post s demonstrate how Faceboo
di fferent reaction options to express the
the pandemic experience. The public res
homogeneous but ornatthheer nwaaruireed obfastehde cont

spectrum of sentiments.

Posts related to philanthropic efforts an
hi gher volumes of "Love" reactions. The }
2020, reporting actor Sonu Sood's pledge
centers pdaunrdienngi ct,hegarnered 6,244 "Love" r
Hindu's post on March 28, 2020, about act

Prime Minister's relief fund received 2, :
demonstrate publ i c afpoprr eicnidaitviiodnu aal nsd wahdomi sr
others during the critical ©period of the

On the contrary, posts that highlight the
oftenHgkd" reactions. For example, The Hi
2020, which reported on Prime Minister Mo

better situati onl"9 idnurf inghttihreg p&OVlod , re
"Haha" reactionsusdhs sfowumgdeshat mahg cl al
touch or incongruous with the reality of

pandemic period.

The posts that -weea&kirred anews tfor ehceraeantt |y
reactions as users empathized wWli9% h the pr
pandemic. The Hindu's post on May 17, 2 0 2
| aborer who whssudgbhg ®s0nsdae to | ockdc
generated 3,021 "Sad" reactions. Similar|l
26, 2020, which brought the story of migr
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the brunt of the | ockdown, received 4,583
chord with wusers and evoked coll ective s

vul nerabl e sections of society.

On t he ot her hand, reports of |l ockdow
mi smanagement tended to trigger more " Ang
April 2, 2020, about devotees defying | o
templ e, recei ved ,1,r0e7f7l € cAtnignrgy "t hree apcut bi | oincs'
this religious gathering that under mi ned
Times of India'"s post on March 25, 2020,
while defying the |l ockdown éAhgrgément,
reactions, with users condemning the viol

the virus further.

These examples illustrated the multidi mer
the pandemi ccoapd eranec\we ranmoaemn issitaenda gveintem t
l ove for phil anthropy and solidarity, w h

mi ngled with hbsmor diabioes ohethe situati

di fferent "Facebook reactions, " users ac
narrative of the pandemic, using Facebo
emotional responses to the crisis.

| f we consider the viral posts and their
triggering topics, it al so provides a ¢
guantitative sentiment analysis. This all/l

to the spechtic toptext and t

With the example of the post s, where thi
involved issues of rul e violations, gove
human | oss, The Times of India's post on

with police duroirncge Mecmak doawnd elfhe Hi ndu' s

2020, about a migrant worker's tragic |
"Angry" and " Sad" reactions respectively,
scor e.

94



On the other hand, the posts related to
themes of philanthropy, community solidar
post on March 28, 2020, about Akshay Kuma
| ndi an Exopnr e@cst opboesrt 16, 2020, depicting
goddess, both received and attracted a hi

boosted the positive sentiment as well

|l f we consider viral postswbyl dooomstéenhthyg
the topic model i ng anal ysi s identi fied
encapsul ate the main pandemic discourses.
worl d embodemaebhstoacthéehematic clusters,

tangi ble and interpretable

Correlation within news outlets

| f we observe the gener al prooustpveecttsi,ve of
finktahe outl ets Al ove and AWowd consi stent
The Times of I ndia got the highest over al
Whereas fAHahao is placed weakest <correl at
across al |IdMregwsy oo uddddnedfd®acdhd e correl ations
the media outlets. While Indian Express g
The Times of hgds &P|lteme.et hrefetrrdo correl a
Appendi x -B, Tables 2

.Correlation -Hindustan Ti mes

Heries,she correlation among the five Facebo:
Angry, and Sad). The strongest correlatioc
076 Whereas fAAngryo and ASado have a rel a
and AHahao got the weakest correlations w
.Correlation- 1 ndian Express

The strongest correlation 8a&ndefi lveereando A Wo v
get much weaker <corr elHotwieovredi Awgt Wo oahneédr

ASado got a moodde.rba6t e correl ati on
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3.Correlation The Hi ndu

Her e, we got a very strong correlation b
0.84; WherecaelfmaWdwdelgotstrong correlation
reactions. Reaction AHahao got the weake
reactions, particularly with Sad i.e. 0.3
.Correl ation The Times of I ndia

Her e wenexgytotemely strong correlation betw
reactions which is 0.88. We could observe
even the weakest <correlatiosnronger AtHR&m@ O

ot her news outl et s.

Correlation Across Outl ets

Heishe relationship between Facebook reac
Hi ndustan Ti mes, Il ndi an Express, The Hi n
are al/l Correlations are positive and st
Facebook reacttondkkemomi dmas wBBRheésset he nc

ref dab€Cerrelaarosts| et s

We can observe t hkee tSwieheem gre snte sc orfr d Inalti iao ma |
Hi ndaDt(Meecond strongest for The Times of

(077 The Times of Il ndia and Hindustan Ti
bet wlereen Hi ndu and 1)n;ditamed Bx pfrtehs ss t(r0o.n6g% s t
Hi ndu and Hindustan Times (0.68); whereas

Express and Hindustan Times (0.61)

The Ti mes of |l ndi a got the strongest CoO
sugpeigtts emotional/ Facebook reaction pat"
the overall trend. The Hindu shows a st

especially together with The Times of I nd
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Al slondi an Express got a strong correlatio
weakest for Hiosdustndarer®ishéasan.g Hi ndustan Ti
most wvariation in its correlations with o
has the strongest cor ranwhetaikoens twiwtiht hT hlen dTii
Express.

** The Ti mes toofthhen di @aermtppala sor represent

in terms of Facebook reactions.

5.2 Topic Modeling and Cluster Analysis
Af ter the analbyassiesd otfo pH neb endoddienigi ng, we go

contained I nf or nfaitvieo n c laubsotuetr st weintthy t hei r
l abel ing. Each cluster is attributed by
maj or finding adfs -fthamesne iyal msutmédre r | with tl
(Il abel s), numer osity (number of i t ems
(Uncl ear/ without any context), centroid (
(Il abel covered in numberjyd. cPusasesr éberbe

understanding.

5.2.1 | dentliof iNedvsCAOVIpDcs and Clusters

I n the context of their | abels, we found
of CeVI Dt opi cs, suUT h ReaseaC@W!l Dand Techno
|l nnovati o199, REOYbDse and | mpact Anal ysi

Political Leader shi®.' sAResPonsler ittoy CRe&/d [Dc
Publ i c Engagementl9DuPrainndge ntilce a@VIisDo on. i
covered and summari zeéd Qae llaatregde iannoournnia toifo
news with particular emphasis on the | ndi

ad measures against the pandemic.
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Cluster ~ Numerosity Whiteness Centroid Label Label Coverage

1 81 2993.99 Indian Railways' COVID-19 Response and Adaptations 1

2 430 12989148 Adaptations and Innovations in Daily Life and Services During COVID-19 Lockdown 0.2
3 217 326216 Philanthropic Responses to COVID-19Pandemic 0.31
4 309 §7429.43 Global Political and Health Responses to COVID-19 Pandemic 0.4
5 550 07981.27 COVID-19 Research and Technological Innovations 0.16
b 282 505231 Sports Community Response to COVID-13 Pandemic 0.9
7 Bl | 8265401 COVID-19 Impact and Response Measures Across Various Sectors and Countries 0.23
8 464 134874.61 Impact of COVID-19 Lockdown on Agricuttural and Migrant Communities 0.17
9 21 52952.65 Recoveryand Impact of COVID-19 anPublic Figures and Global Communities 0.32
10 301 5320393 COVID-19 Response and Impact Analysis in India 0.41
1 360 827157 Celebrity Respanses and Public Engagement During the COVID-19 Pandemic 0.23
12 pli| 30498.29 Global Impact and Responses to COVID-1% Pandemic 0.33
13 9% 4558.51 Global Debate and Diplomacy Over Hydroxychloroquine Use and Export During COVID-15 Pandemic  0.78
14 180 22561.64 Impactof COVID-19 on Global Sports Events and Athletes 0.45
15 33 717829 Global Economic Impactand Response Measures During the COVID-13 Pandemic 0.4
16 346 63691.55 Indian Political Leadership's Response to COVID-19 0.23
17 244 37356.58 Community and Government Initiatives for COVID-19 Prevention and Protection 0.34
18 219 21779.46 Challenges and Strategies in COVID-19 Testing and Healthcare Response inIndia 0.37
1 502 152205.79 COVID-19 Containment and Response Efforts inlndia 0.17
2 336 72809.74 Communityand Frontline Support During COVID-19 Crisis 0.1
yil 233 2717819 COVID-19 Spread and Controversy Linked to Tablighi Jamaat Gatherings 0.41
2 1 57160.43 Extended National Lockdown and Government Responses to COVID-13inIndia 0.4
2 435 8121401 COVID-19 Crisis Management and Lockdown Measures in India 0.18
24 458 137472.66 Enforcement and Impact of COVID-18Lockdown Measures by Police and Authorities 0.17
2 438 115152.76 COVID-19 Impact and Response inIndia 0.18

Tab3-kabel ed clusters

5.2.2 Cluster Sizes, Label Coverage, and
I f we |l ook into the Cluster sizes, the nu

for 81 and to high cluster 5 for 550. Wh
0.17 (17%) to 1 (100%) significantly. T he
for Clustes n&8l, atwehd ctho i A1 Gl obal Debate a
Hydroxychl oroquine Usel@nRlarEkemirda o .DuTh en gl

coverage value range is 0O to 1, which pr
assigned to it well i n trh el alsustrer5,, Lschvwew
| abel partially covered the cluster or | e
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see the | abel coverage is also 1, which ¢

well . Mostly all topics cowvle%, tdhees plintdad aan
few | abel s covering Gl obal i sd9@es and t
pandemic. Af teelrysgesttwintgh taher easnul t of 25 |

conduwetngd menftoraneadcylsicsl uster across the ¢

We find a wide rang® 8dfo e ®@t7i, mevhi chcares n
and positive as well as thel2aBGe49 rte@acti o
129.32. Whereas the number of stories cou

Pl ease |l ook into Appendix D, Figure 2 for

w 0 @
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5.3 Sentiment Analysis and User Engagemen
We analyzed the senti ment variation and

clusters and news outlets, r-29emé¢li agedi gn
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content . The sentiment scores varied wid:¢
variations demonstrated distinct patterns
pandemic I nformation and how audiences

reactions".

Herecamw observe the sentiment wvariation,
correlated with sentiment. The number of

engagement, l'i ke | a¥PeResedmucsh eand sTec h(nCo
|l nnovationsj witbhiascd@Qbt woth moder ate us
and the smaller one i s cluster 13 (GI ol
Hydroxychloroquine Use-l8@8n®aBdpmrt) Dwrt hg
story count is 95 with the high user reac

Total Sentiment vs Number of Articles by Cluster
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| f we take the research questions 1 and
di fferences in sentiment scores that vari

l'i kely to reflect their di fferences in t
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cluster. Better to say why specific clust

scores.
Here we need to go into the depth of thei

of articles/ stories within each cluster:;

in each cluster; c) Considering the ti me

s} @ ~ ~ o

~ N ~

cluster.

| I

Total Sentiment Score by Cluster

Total Sentiment Score
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5.3.1 Sentiment Scores and User Reactions
Here a few notable clusters, senti ment S

with their exa@Gbpblusesenr?2 HDascaspedgitive se
the | abel "Adaptations and I nnovations i
COVIID® Lock(down'"senti ment : 0.04), this po
reflects the stories abouttveespl et iacnrds btu:
chall enges, which tends t-d6FbemvBE8NEdt as i
Appl e and Reliance rJaehi ehertehadts ywou icsdn odi

the | ockdowno
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For cluster 3 "Phil ant AQopPandRRaens gdnses
(avg_senti ment: 0.074), the News related
donati ons, and community support i nitiat

positi veliyCo nExrainbputei ng ttohsiupport Pri me Mi |

Mo d i in the fight-yaedidn satpm d@dardoSrdawniart uesd, a
their piggy-CAREK tfauntdhe .PM. . their mot hert
For cluster 11 " Celebrity Responses and

COVIID® Pandemic" (avg_sentiment: O0.07), Ce
causes often recei ve-d Dpediuotra @tto rc oAxhriagle .
Gokhale is onv2de«7hdupiyt alt t@r @ati ng the ¢
Now if we talk about the negative senti me
4 "Gl obal Political and -1BPahdeémiRéspons
(avg _sedtilmgnt t he negati ve senti ment re
government responses or the severity of t
authorities responded to allegations of d
wer e dallyl efgeeci ng di scrimination in Guangzh

and denied entry by hotels in the city.o

For cluster 12 "Gl obal | i@Pa cRanaredni Ré€spo
(avg_semBl mehnetr e in this cluster news hol

g

effects of t he - fplatnadleymi and ESpaphhig t he t w
0
u

European nations, expressed hope that the
though 1 talian of fiiscifadrs fsraond ovheer earse rigrefr
pl ateaued but not started to decline.

I n cluster 24 " Enf or e¢le9melna c kadnodw nl nipeaacst u roefs
Pol i ce and Aut hor i0t.i0€Q9 ", (tehveg _steoti enentab
enforcement measures and their I mpact on

sentiment .-ifiFbe dwwomepl ey has directed all
territories to ensure strict compliance

19 and not allow any social, religious ga
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5.3.2 Relationship between News Senti ment
|l f we consider the sentiment vs. user so

di fferences i n how these news outl et s ar

audi Plnecaes e refesendivesegteavcen alnl f or mor e.

Overall Average Sentiment Score vs. User Reaction by News Outlet

y
thehindu

News Outlet

. . ® hindustantimes
hund%gtantlmes inanespress

e thehindu

=3

® Timesofindia

Total Number of Stories
® i,
. 2000

. 2500

Overall Average User Reaction

123

@Timesofindia

-0.0200 -0.0175 -0.0150 -0.0125
Overall Average Sentiment Score

Figb3@ ersadnt vemsmeacti on

This relationship shows Sentiment Score a

outlets. All outlets have neg@tOZet@averag
-0.01, where the Times of I ndia has the mc
|l east ne@Yaerveeadeéeren is very widely obse
the Times of India and for The Hindu, It
Il ndi an Express fal/l in the middle range
i ndividual outl et estwaiskaveehhctndnt medhil
sentiment for The Hindu, which suggests t
For Times of India, the | owest user react

its content gets more cohheoskecgheédt or ne
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user reaction with a senti ment score in t

|l ndi an Express gets third in user reactio
negative than Hindustan Ti mes. Here a po:
senti mentt hecarseeramdeacti on, as senti ment

userso6 reaction tended to be more positi:\

whil e The Hindu has a few stories. 't sta
compared to its seggesmesttiseofactwhi €shbey
influence the userd6s engagement. Times of
direction with | ow usersd reactions, desp
Overall, these results reveal the signifi
outlets receive and user engagement, whi
of target audi ence, writing style, SoCi ¢
content type, etc.

The distribution of average sentiment sco
maj or I ndian news outlets tends to have s
The news out !l et Hi ndu get s t he mo s t p o ¢
variabilibe. TWmeseaod tindia shows more c
sentiment, the Hindustan Times and | ndi an
variation across the <clusters points ou
senti ment coverage for gardd - gEdmutri meentw out

di strhbyuwutien) visualizes clear senti ment
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Distribution of Average Sentiment Scores by News Outlet Across Clusters

0.2

o

Average Sentiment Score
o
o

-0.2

News Outlet

Figl4nt idnenttrbyputi en

Here overall sentiment -BcdrasdfO@r2%l wi Dlhut:
datancentr atled kmetdwderl whi ch suggests t he
be slightly negative to neutral with some
All these outlets have median sentiment s
indicator of the tendency toward slight r
then I ndian Express followed by Hindustar
| owest .

I f we compare the outlets there are dist
sentiment distribution of the four overl a
in positive sentiment while Times of | ndi
Hi ndust an nHdiimens Exmpd elss occupy the middle
more positive Syommdtnrdii caanl IEyx ptrhees sdi st r i but
Ti mes and I ndian Express shows symmetric
Hindu is slightly posigliiveht lanwdndgameisvefs
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5.3.3 Variations in Sentiment and Engagem
The presence of outliers and the range of

across the different news clusters/ topi

dependency on the subject matter being re

Mor eover, there iIis another view to invest
outlet, where al/l four news outlets tend
Here we find the subtle differences in t
shows the imaestl emsing hi ghest variabil ity

toward more consistent negative senti men:
Express fall in bet we<€Us eatehaecdtiisoPnt ebséi npaf e
byutl et .

Distribution of Average User Reactions by News Outlet Across Clusters

200

100

Average User Reaction
=)
(1] |7. L ]

=3
S

-200

-300

News Outlet

FiguB¥ser reaction distribution by
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The senti ment scores shovd.t2h aatn da I10l. 2f50, u rwi
mo st dat a c¢con&ent raantde d . ble twheecrh means t he:
be slightly negative to neutral with som

positivity.

Al | outl ets have median senti ment Scor es
tendency towards slightly negative senti
hi ghest medi an followed by I ndian Expres
| owest median scorae Sy mmen rTicmés yoft hendi
Hi ndustan Times and I ndian Express is fa
Hi ndu has its distribution slightly skewce
Il ndia gets a slightly negative.

The comparison across the outlets shows
positive sentiment while the Times of 1nd
Ti mes with I ndian Express get the ground
slightly po%etifoendenbhémenits a moderate p
0.37 between average User reaction vs. a\
for the residual outliers uvarfeGcahéerptbust

Mar girmor ) .

Here is a comprehensive Outlier-clusters
OQut lcl st er)tswmmasrhyows which c¢clusters cont
many outliers are inclkascgetsisseer 3 hlaer & h
hi ghest number of outliers (27) t hen CI
foll owed by Clusters 20 and 21 both have
(1, 12, 13, 19) have only one outlier. CI
202,1 might stand fogr awmpguwi tplaitn erines ®@versa
can be considered the conndxpeofodachset

demographics etc. to understand the devi a
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Chapter 6: Discussion

6.1 I nterpretation of Results in the Cont
OQur study provided a compl@lréeémdiede namwas!l y
coverage by the major l ndi an news outl e
engagement on Facebook during the critica
First, we demonstrated through the ti me
significant spike in user engagement dur |
and then followed by a gradual decline ov
t he ©previ oucsb ssetrwdeide ss otch aatl media activit.]
seeking behavior during the initial p h a
Manningham et al., 2024; Ogbodo et al ., 2
can be attributed to peapteascuneadelty &l
the evolution of the crisis, including
uncertainty.

Second, the analysis shows the i1dentific
sudden changes in AFacebook reactionso fo

spi kesoohwietdle an evemaseod isniftouramhatoinon suc
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announcement of public health safety, ann
public figupesofinleavscadheg,h or the progre
mi |l estones of the pandemic. These finding
drive the uwsterosn' seoncgaagemeedi a and shaping
(B¢nzli &AfAlobiuzadelR024; Salgado & Bobba, 2
Third, with the topic modeling and the cl
range of themes and senld9 mews acweorca gd.ed
i denti f Hedvet iehretnyat i ¢ clusters that ar e
| iteratur e odsoenehibgehfloirgent itnly t he mul ti fac
COVIID® pandemi c, ranging fdAd&mLbb&dbmpact
political responses, gl obal i mpact, and
public responses for soci alsPedmsedqueances
2022; Pratama & Firmansyah, 2022).

Fourt h, the senti ment analysis reveal s \
clusters and news media outlets. Positive
phil anthropic responses and adaptations t
correl ateses wiehattewogp to gl obal i mpact and
measures, these findings resonate with th
public reactions (Rothschild et al., 20214

We observedaitthengr pcheenomeno#d 9dpreirngdt he
examining Facebook reactiohanaosdape. tlhte

revealed systematic exploitawvriedormat ¢ethat p I

anxieties. The designed content generated
amplified engagement .
For exampl e, the <€€hustaersemel amtead tde mam

sophisticated narrative construction t h
content. The content evolved from factual
of news events AnWirtyh re@acumemtsed T esponses
134 to 680 across similar post s. The po:
coronavirus origin" received 411 angry r

mi sl ed the world on coronavisushdgemerast e
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ccessful audience <capture through repe

fl ammatory content.

i's progression further intensi fied as

activities transformed geomrdlaitteidc a&lontt emg i

effort s,

sts addressing interactions between int
i nese g oovnesrinsmeenntt | ¢ recei ved hi gher a
gagement , such as "Presi d@emrner)ail "appr e

which achieved 458 angry reactd.i

mmit participation, which generated 1,1

e most sophaisttiimcgpt ®epe rraatgieons found i n
mmu n a l di vision and polarizati on. The
maat" religious gathering coverage dem
heal th cowmalr nls| ameé ot alognent i Nng a partic
gagement metrics escalated significantl
ogressing from "DdAdPBhissympeomise ashew Cel
thering in Nizamuddi n, "t iwhnisc,h tpor o"dDuecsepd
petitive warnings to maintain social di

maz, " which achieved 2,090 reactions.

rthermbasegdclrasent ment was observed wlt
ol ated rul es i mga®ds ede rd wrdi,n gg etntea a€ ®OWIigD h
spons
tabli shmert posnt ameoemnt. "B P MLA Masal a J
rthda
presenting oneoaft temeg algiegneendts diomgl"eéAngr
S
n

es compared to similar ci-tizen vio
y with 100 people amid | ockdown"
e most extreme responstsesttver &of kand pal
cident, generating 3,667 angry react.

ansgression demonstrates how power dyna

emotional activation.

The patterns observed in "healthcare wor
power f ul outrage and sustained high enga
Doctors facing threats from | andlords to
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Covi@® treat ments” received 1,129 angry r

"overworked medical professional s"™ achi ev
demonstrate how | egitimate soci al concer
emotional intensity.

6.2 Potenti al Reasons for Unusual Pattern

The time series analysis reveals several

sudden spikes in Facebook reactions for
are based on different factors due to shi

includi ngemanbs, news.

Anot her notable example of public senti me
was wka&me highest spike was shown in "anc
Ti mes on January 4, 2022, and the news

information video aboudr iMumbamanaialploeged

Mumbai airport's COVIrDotteecsdal wirash & h"es aqaum,r
post got 1,707 "Angry" reactions. This S
frustrations and anger for agbmemptercki vec

Mumbai Airport during the pandemic crisis

Similarly, a post about an I ndian actor
help the students appearing for exams du

fLoved reactions from Hindustan Ti mes on

On July 27, 2020, Hi ndustan Times cover e
claim that I ndia was in a "much- better si
19. This post received 4,311 "Haha" react

ironic givemgéanddartrisnghtahé crisis.

These exanepolnetsr ooveevresanbatli onal |y charged ne\
public sentiments for them. These become
|l evel is characterized as extremely high
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to revoke strong public emoe¢li ansd dlhes tpe re

and the philanthropic cluster were the m
human i nterest stories having the abilit
transmi scsiiaodn nendisao ( Berger & Mil kman, 201
The shifting of public sentiment with <co
pattern of engagement an example where TF
16, 2020, with the feature of the post, W
represent atdiessms dfurtglae (dodli an myt hol ogi ca
2,227 "Love" reactions; this positive res:s
and support for plight of-1migriasits|l avdowert
as the appreciation for their struggl es.

6.3 Implications foMeNeéws SOuvu@ltegs sasd Soc
The findings sketch the importance of new

for news coverage duflPnheattitbeemkerigencthe
mu st be balanced in nature with informat

emotions t hatr ynaggn gaogrierrg tehred sewoke senti mi

the scientific progress, stories of comm
responses may foster positive soci al di s
Il nfluenti al public figurnsbeanan téfef & c tpiov
approach through soci al media to promot e
encourage the public to adopt the guidel:|
al ., 2021).

The time series anal ysi s hi ghlights t he
communication and gives i nsight I nt o hov
prepared to meet the demand for informat.

This requiresi Inieznes tohuetilre trse stoou ructes f or pr
fachecking, and monitoring other soci al m

accuracy of i nformation (Loecherbach et a
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The identification of Aunusual patternso
to adapt to the rapid changes of the evol

houses should closely monitor the engage

respond toeopihke swmdddédr activities. For ex
Prime Minister Modi where he c¢cl aimed tha
pandemic (Hindustan Ti mes, July 27, 202
reacti on, i ndicating ke andedefSpond 6b0r a

senti ment and the perception for the news

Through the cluster analysis and topic mo
the i mportance of the comprehensive cover
outl ets must strive to provide a balance
events dr ctriesilseaditt h covering a wide ran:¢
approach can help meet audiences' i nf or ma
et al., 2021; Wang et al ., 2024).

The sentiment analysis highlighted the er
consuming the news contenbutthtus' setriat e
should be more mindful to consider the ir

effects on audiences; they should try to

and constructive ways. | t -bmasedi maolrae i & e
f oreporting on challenges or hardships, e
and misinformati on, and mitigating hatr ec
For example, Cluster 3, ™1Poh iPaanndtehmiocp,i"c hRaes

a positive seéwchi mesntredadreal whh a positive

community's inspired hopk9 aodi Support dur

With the integration of4padvianceembdasguage

potenti ads auiset @ed a&Anal ysi s. News media out
advanced tools to get a deeper insight ir
of the itmienescomtpent, and the i mpact of ¢
Hol mes et al ., 2023).
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While these implications offer wvalwuable

media strategists, i1t is important to ack

6.4 Limitations and Future Research Direc
Thi

reactiono and their 468ntpiamamrtmi durninndg ntdh a

(7]

study provided valuable insight int

rtant to know its | imitations and ide

o

i mp
One of the Dbiggest ' imitations iIs the fo
although these outlets are significantly

circulation in terms of print or soci al |
signifioantofpdrmte media | andscape. Howeve
full diversity of news coverage and publ i
popul ation of the vast country. Future
regional and | ocalngneawsmooruet |ceotnsp rfeohre ngsaitvhee
of the whole information ecosystem.

The fiFacebook reactionso serve as a prox
them is a good indicator of emotional res
emotional compl exity of audiences6 attit
researcher d heanmreambimedo data with other
comments, texts, sur veydseptohr uinndteerrsvtiaenwdsi nt;

public sentiments (Anwar & Giglietto, 202

The timeframe of this study ranges from |
which covered al most a -8BPgpahdemnt perlod
However, it coul dt eiromh tchag taiv el utni dreofl ong:
and their enhngrage mandtd pdfefn ddttee.r Itrhitsh e uftu
can extend the period aln9d piatnsd elnaitce ri nsctl augdel
t he -Q@WHIDE® peri od: to know how the publi
engagement through reactions evol ve.

The wusagé Do6r GPabeling the clusters has
generated | abels are based on a | arge | a
provi ded i nput, whi ch may not al ways be
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nderstanding and interpretation of h uma

al i dat 4o nwooufl dcFbTe mor e robust with other
astly, this study is focused on India an
nNi quecuslacuircal spoleictoinoanlii ¢ and medi a l and
esearch can be covered in different | ang
ones of peadatjverstothies between I ndia a
similarities and differences in social m ¢

uring the pandemic (Bhattacharya et al
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Chapter 7: Conclusi on

7.1 Summary of Key Findings

This isnhwuegygti gates t he dynami cs of Faceb
"Facebook reactions”" and gduwblpiam dseem tci meint
| ndi a, focusing on four major media outl
| ndi an Express, and Hi n dmiestthaond Tai pnperso.a c hh i
combining time series-4amalsy sitse,d tcd pisd emo d
and sentiment analysis, this study reveal
The time series analysis identified sign
specific per ilo9d sp aonfd eenmiec ,COVolID owed by gr at
time. "Unusual days"™ and sudden changes i
across al |l sf,oucroinnecwsdionugt Iweitt h maj or news
Topi c modeling and <cluster analysis rev.
associated-1%ietthat@@VInN@Rws cover agde. The ap
for cluster | abeling demonstrated the pot
enhance the i nbbepeatabiofi typawcd model ing
five distinct thematic clusters were ider
COVIID® pandemic's impact on India and the
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nti ment analysis revealed variations ir
usters and news outl et s. The analysis

d negative sentiments, with positive se
sponsapt atnidormasd to daily I|ife, while neg
gl obal i mpact and | ockdown enforcemen

rrelation emerged between news senti men

e analysis demonstrated that different
senti ment and user engagement, reflect
ws content selection, target audience c

bl cocudss.

2 Contributions to the Field
i s research makes many significant C O

mmuni cation and soci al medi a. First,

thodol ogi cal i nnovations wi t h mul tipl
mbi nati on of s eancte bmoeonkt raenaacltyisoinss wantahl yFs
mprehensive approach to wunderstanding
vel appli-£ZatooncloistGePT | abeling demons:H
rge | anguage model s can -reenlhaatgecdd abt A e ana
e devel opment of a comprehensi ve enge
corporating both time scearntersi bauntael sy sti e

ique way to understand public response

cond, the research advances theoretica
hances the wunderstanding of crisis com
w emotions manifest on soci al medi a d
ndemi c. Thi s stogldy ahso pobovabesnedhnai

gagement patterns, especially how diff

moti onal responses through Facebook reac

derstanding of public respowmsshmechani s

t ween user senti ment across news outl et
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Third, the study provides valuable practi

and soci al medi a st rbaatseegdi egui dletl i ofefserfsor
management and communication, showi ng ho\
coverage can eimoftliwerade rewsiploinces. The deve
for soci al media can help news media gr
engagement . Moreover, the metrics establi

user engagement offer pracnd crads @ arodserfsor

to assess public responses in future cris
Col | ect icvoenltyr,i ktihteiseens advance our under st :
its role in crises while providing theore
future research. The study's emphasis on
19 pandemi cmetwhadhaappmuprt ovi des unique ins
soci al media platforms became indicators
cCrises.

7.RBecommen@dada@ipoonbudi ng Remar ks

Based on the study and findings, there a
preseretf f eori ve communicati on dud i ng a ¢
pandeveida:a outl ets can focus on the topics
along with higher engagement such as HAcor
responseso which fosters a sense of hope

crisis.

News outlets should make their content an
targeted audiences by having an account

the different news outlets and platfor ms.

Soci al media strategists shoul d pay att
engagement to swift i dentification to ai
controver &Soakbromenenpolicy makers and ottt
coll aborate with media outlets and soci
di ssemination of information must be accu

the spread of misinformation.
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Researchers and medi a houses shoul d de

computational met hods, such as topic mod
using Al to analyze big date related to s
prospective of i nseghndi nhdopwmbhiti ondiesosy
the dhiesiCQOWI bandemic has underscored the
media and media outlets in shaping public
crises. Thi s study elx9a mienwess ctohveeur babgl ee aonf

reactions on Facebook in I ndia -throughou

met hod approach empl oyed demonstrates t

computational methods in analyzing soci al
framework fohThetdredregearmeveal the <co
bet ween content, emotions, and user engag
for media organization policymakers and ¢

study advances our undermsttamea i diggiotfalcrage

establishes a foundation for future resea
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Appendlix€e@BV.I-D9 News Coverage Reaction Anal
series.

This appendi x contains the R code wused
COVHIID® coverage across four I ndian news.
Thanal ysis covers the period from March 2
nati onwide | ockdown) to March 31, 2022.

Required R Libraries

l'ibrary(dpl yr) # For data manipul ati
l' i brary(ggpl ot 2) # For data visualizat
' i brary(zoo) # For time series ana
l' i brary(readr) # For CSV file operat

|l ibrary(lubridate) # For date handling

|l i brary(scal es) # For plot formatting
Code | mpl ementation
1. Data I mport and Preprocessing

# Define reaction types

react-c 6 hb"ilkev'eg", "wow", "haha", "sad", "a

# Main analysis function
analyze -feactiom(dat a, reaction, outl et)

[ Previous function code here]

2. Analysis Function
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# Define reaction types

react-c6hbi ke, "hake", "saw"™, "angry",

# Main analysis function

analyze -feactiom(data, reaction, outl et)
[ Previous function code her e]

}

3. Execution Code

# Perform analysis for each outlet and re

outl-ensgee(df $account . name)

for (outlet in outlets) {

out | et-f dlat ar <df, account.name == outl et)
for (reaction in reactions) {

analyze reaction(outlet _data, reaction,
}
}
Complete R I mplementation
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# Required Libraries

#::::::::::::::::::::::::::::::::::::::::
l'ibrary(dpl yr) # For data manipul ati
l' i brary(ggpl ot 2) # For data visualizat
' ibrary(zookseries an@alklaei sti me

l' i brary(readr) # For CSV file operat
|l ibrary(lubridate) # For date handling

|l i brary(scal es) # For plot formatting
#::::::::::::::::::::::::::::::::::::::::

# File Path Definitions

file_ _pathl - <

"QUs as sawbe s RAoal ysi s \CQMMliBnld News outl et
Covi® Whol e RA®y@a0DB20

S3ATi me_mont h\2Wwele 71 da®H ZE SHi st Rreipoa lt

Mul t-P o¢2=G600 420028 1. csv "

file_path?2 - <
"/ Users/ sawoo/ Desktop/ Analysis_€0OVID_19/ 1

19 Whol e RARH{E0DBRDO/ Ti me_month -week day/ 2
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OMND7ADMOVDXESHI st Rreipavault t-P p¢22GD0 420 2 2

OB1. csv"

# Data I mport with Error Handling

df-t«yCat ch(
read_csv(file_pathl),
error = function(e) {
tryCatch(
read_csv(file_path2),
error = function(e) {

stop("Error reading the CSV file. Pl e

# Cr ead el Dan e

df $Daase. xate(df $ " Post Created Date )
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# Define Reaction Types

# Main Analysis Function

analyze -feactiom(data, reaction, outl et)
# Map reaction names to column names

reactipmsdel0 (< statistics.actual . , react

# Ensure the reaction column exi sts
if (!'(reaction_col %I Nn% names(data))) {

cat (" Column", reactionn'"c)ol , not found

return(NULL)

# Cal cul ate daily statistics
dat-data %>%

arrange(Date) %>%
group_by(Date) %>%

summari ze(reaction_count = sum(!!'sym(re
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ungroup () %>%

mut at e (

di ff = redatgi(oreacdurtn _count ),
pct_change = (diff [/ |l ag(reaction_coun
)
# Calculate rolling statistics
data$rol l-iogl mean(data$reaction_count, Kk
fill = NA, align = "right?")
dat a$rotrlalnlgappl (data$reaction_count, w
FUN = sd, fill = NA, align = "rig

# Cal esucloartees z

dat a$z -(sdceotree$ r<e a-dtait @b rododntng_mean) / dat

# Define thresholds for unuswual days
zZz _score_threshold <
pct _change-ghraaeshbolkedabs(data$Spct change)

TRUE)

# 1l denti fy unusual days

dat a$urnabu(@dat<a$z_score) > z_score_thres

abs(data$pct change) > pct _change _th

# Get top changes
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top_chamges % %
arrange(desc(abs(pct _change))) %>%

head(5)

# Extract unusual days

unusual-datygs%x%

filter(unusual) %>%
select(Date, reaction_count, z score, p
#::::::::::::::::::::::::::::::::::::::::
# Create Visualization
#::::::::::::::::::::::::::::::::::::::::
p -ggpl ot (data, aes(x = Date, y = reactio
# Base |line
geom_| ine(color = "blue", size = 0.5) +
# Unusual days points
geom_point (data = wunusual days, col or =
# Trend | ine
geom_smoot h(method = "1loess", color ="

# Labels and titl es
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| abs (t

subt

X

y

# Theme <cu

itl e =

itle = "Red poi

"Date",

paste(reacti on,

stomi zati on

paste(" Reacti on:

nt s i

ndi

"Count "))

cat e

+

r

t heme_mini mal () +

t heme(

plot.title = element text(face =
plot.subtitle = element text (fac
axis.title = element text(face =
axis.text.x = element text(angl e
) +

# Scale customizati on

scale_ x_ _date(date_breaks = "1 mon
scale_y continuous(l abels = comma

# Save

Out put s
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# Save pl ot

ggsave(pasteO(outlet, " _", reaction, " _p
p, width = 12, height = 8, dpi = 300)
# Save daily analysis
write csv(data, pasteO(outlet, " _", reac
# Save unusual days report
if (nrow(unusual days) > 0) {
unusual daysnwsudl uddy < %> %
mut ate( URL = pasteO("https:// www. facet
Date))
write csv(unusual days_with_wurl,
pasteO(outlet, " _", reaction, " _unus:!
cat (" Unusual days file creamnméd for", re

} el se {

cat (" No unusual days foundWwnf"gr ", react.i

# Print Resul t s
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cam@Ahalysis for", reawtion, reaction of
camTbp 5 Sudthen Changes:
print(top_changes|[, c("Date", "reaction_

camUhusuard" )Days:

print(unusual days)

# Execute Anal ysi s

# Get wunique outl ets

outl-ensgee(df $account . name)

# Run analysis for each outl et and react.

for (outlet in outlets) {
outl etf idlat ear «d f , account.name == outl et)
for (reaction in reactions) {
analyze reaction(outlet _dat a, reacti on,
}
}
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Reaction: angry for Hindustan Times
Red points indicate unusual days
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sad Count

Reaction: love for Hindustan Times
Red points indicate unusual days
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wow Count

Reaction: wow for Hindustan Times
Red points indicate unusual days
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haha Count

Reaction: angry for Indian Express
Red points indicate unusual days
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love Count

sad Count

Reaction: love for Indian Express
Red points indicate unusual days
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wow Count
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wow Count

Reaction: wow for The Hindu
Red points indicate unusual days
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haha Count

Reaction: angry for The Times of India
Red points indicate unusual days
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love Count
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Red points indicate unusual days
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