Social resilience uncovered
through
discourse analysis of social media

Ron Kenett, Galit Wellner, Ido Ram, Yael Eylat Van Essen, Meirav Aharon-Gutman
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First milestone:

Home: Milestones in the formulation
of a policy for the return of residents
to their homes after fighting
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Second Milestone: -71"111¥ NN

North wind local patriotism and 2WN1 J1'N1;7N N11'DI1"MDA
national crisis I TN

A survey among evacuees
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Methodology
Comparing two periods

I Bottom up l Top down

Bag of words tokenizing * Lexicographic sentiment
analysis by words associated

with resilience (3 levels)

Latent Semantic Analysis (LSA) topic analysis

Latent Class Analysis (LCA) topic analysis

Association Rules (AR) interest measures

Kenett, R. S., & Gotwalt, C. (2024). The analysis of association rules: Latent class analysis. Statistical Analysis I :
and Data Mining: The ASA Data Science Journal, 17(3), e11686. STATDTIGHL ANALVSD AND DATAIERING






Tokenizing of WhatsApp discourse with term frequencies (partial list)

4 = Text Explorer for text

Number Number
of Terms of Cases Tokens per Case
17667 297235 16.8243

7448

A Term and Phrase Lists

Term
north-
us:
armi-
hezbollah-
israel-
war-
time:
lebanon:
area-
govern:
return-
report-
need-
peopl:
think-
now-
say-
secur-
want-
countri-
go:
happen-
come-
year
resid-

Count
1367

1036

1000

798
783
693
661
628
589
545
540
535
519
512
506
495
493
491
4750 ]
472
445
443
439
439
417

Empty Cases

Total Tokens Number of Non- Portion of Non-
Empty Cases

0.9998

Phrase

kiryat shmona

news of the north
residents of the north
current reports

north for current reports
north for current

state of israel

tel aviv

heads of the authorities
prime minister

north border

line of conflict
southern lebanon
terrorist organization
army spokesman
home front

right now

upper galilee

kfar blum

home front command
front command

real time

long time

telegram channel

return home

Count N

203
177
169
124
17
17
110
101

o/
84

74
71
71
71
58
57
57
55
53
53
52
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Latent semantic analysis (LSA) topic analysis

Top Loadings by Topic

Battle
Term
antitank:
yuval-
fire:
kfar
hezbollah.
missil-
hous
north. border.
realiti-
staff.
metula:
defens
target:

Loading
0.52309
0.44009
0.43505
0.43251
0.37341
0.34156
0.31004
0.25267
0.24344
0.24073
0.22913
0.22489
0.21901

Community
Term Loading
educ. 0.48711
minist: 0.39303
north. 0.33359
children. 0.31428
studi- 0.30083
return: 0.28611
defens: 0.25250
resid- 0.25155
EvVacu- 0.23964
north. border.  0.23370
end- 0.23233
communiti- 0.22513
kfar: blum. 0.22100
safe: 0.21091

Military
Term Loading
armi- 0.3052
yuval- -0.2665
deter. 0.2456
kfar: -0.2414
intellig- 0.2367
social: -0.2349
hezbollah: 0.2316
lobbi. -0.2305
attack: 0.2270
lebanon. 0.2247
oper: 0.2188
defens. 0.2164
territori- 0.2021
resery: 0.1954
terrorist: organ. ~ 0.1957
forc. 0.1912

Figure 2: Topic analysis of discourse

Top Loadings by Topic

Protection
Term Loading
immedi. 0.71358
stay: 0.62343
enter. 0.61623
protect: 0.59464
line of conflict.  0.53319
minut: 0.52714
roc ket 0.51918
area 0.43332
fire: 0.43084
missil- 0.34763

Battle
Term Loading
antitank- 0.43598
launch: 0.42770
missil- 0.30480
hit: 0.33453
lebanon- 0.31705
two- 0.28179
hezbellah.  0.26301
damag- 0.25864
caus 0.25735
toward- 0.25325
net: 0.24782
follow- 0.24576
hillel: 0.24274
kibbutz: 0.23711
fire: 0.23661

Living conditions

Term Loading
shield. 0.73272
price: 0.66652
week: 0.56084
detail- 0.53387
exist: 0.52081
rocm: 0.51774
build- 0.46035
resid: of the nerth-  0.37564
come 0.27561
includ 0.26360

Lebanon Foreign
Term Loading Term Loading
report: -0.2760  demand- 0.28936
southern- lebanon.  -0.2499  hand 0.28236
side: 0.2240  senior 0.27704
polit: 02228 sent 0.27386
deter- 01990 communiti.  0.24856
metula- -0.1974  biden- 0.24307
way 0.1958  carri- 0.24030
lebanen. -0.1923  lebanon- 0.23486
area -0.1921  offici- 0.22953 1 ] 1 b | ] b | |
realli- 01912 letter 0.22748 D NU]J .In T WUQND nT n.ln J
around- 0.1882 foreign. 0.21653
abl- 0.1857  ministri. 0.20685
want: 01762 fight 0.20472
remain: 01747  stop 0.19617
opinion- 01739  hama. 0.19603 NOnNia Nnina D1I71n ny]lp I)]‘) |
launch- -0.1700  beirut- 0.19207
senior- -0.1700
in Period |
| [ I | |
,N1INN1921 N1MaNnn N11WNIN na1pnn |
| [ |
112777 12yNn D'N11 122 11NIN NN Na1pPnal
TermeemmeLr:ading Term qunlz_oading 1 ”» 11 1 ” ” ” |7
- T L1y NA1nNni, 0N 'Nan , Ndan 2y
chief. 0.60353  bring: 0.37336
gaza- 0.41305 south. 0.35054
critic: 0.41303  restor 0.33845
solut 0.33678  two- 0.2731
fact: 0.33174  alreadi- 0.26705
therefor. 0.32282  back 0.23306
strip- 0.27701  countri. 0.25298
necessari- 0.26931  another 0.25297
govern: 0.25755 something 0.24968
prime: minist:  0.22982  reseny 0.24823
heard- 0.21803  kill- 0.22497
hurt: 0.21921
much: 0.21653
better- 0.20029

Figure 3: Topic analysis of discourse in Period Il



Association rules (ARs)
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Sentiment analysis: National Resilience

Keywords: Government, Prime minister,
Authorities, Leader(ship)

N Mean Score
All Scored Documents 36 252
Met Positrve Documents 4 263 ¢
Met Megative Documents 32 305 3 10
Me Sentirnent Documents B2 oa -
o IS
100 50 0 50 100

Scores of Documents with Met Sertiment

Number MNumber Total Tokens Mumber of Non- Portion of Mon-
of Terms of Cases Tokens per Case Empty Cases Empty Cases

045 128 2026  23.6400 128 1.0000
N Mean Score 12
All Scored Documents 38 -336 10
Net Positive Documents 2 350 = 8
Met Negative Documents 34 -302 E 6
Mo Sentiment Documents 143 [ifi} 4

-100 -50 0 50 100
Scores of Documents with Met Sentiment

Number Number Total Tokens MNumber of Non- Portion of Non-
of Terms of Cases Tokens per Case Empty Cases Empty Cases
732 181 4046 22.3536 181 1.0000
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Sentiment analysis: Communal Resilience

Keywords: Municipality, Community,
Heads of (the) Authorities, Leader(ship),

Evacuate, Return, (in)Effective(ly),
prepared

N Mean Score
&1l Seoned Documents 17 -28.2 5
Mgt Positve Doguments 4 e u 4
Mt Megative Decaments 13 458 B 3
Mo Sentiment Documents 164 T

T

00 o] ] 0 100
Soored of Docwments with Net Serbrnant
Mumber Mumber Total Tokens Mumber of Non- Portion of Mon-
of Terms of Cases Tokens per Case Empty Cases Empty Cases
834 182 4549 24,9045 182 1.0000
N Mean Score g
All Scored Documents 19 =31
Net Positive Documents 3 31, -
Net Negative Documents 14 =495 2 a4
No Sentiment Documents 166 o ¢ I_‘
1] |
-100 -50 0 50 100

Scores of Decuments with Net Sentiment
Number Number Total Tokens MNumber of Non- Portion of Non-
of Terms of Cases Tokens per Case Empty Cases Empty Cases
744 185 3975 21.4865 185 1.0000
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Sentiment analysis: Personal Resilience

keywords: Home, Hope, Able,
Safe(ty), Secur(ity), sense of security

iill Soored Documents
Het Posinee Documends
et Hegative Dooaments
Mo Sentiment Documents

Mumber Mumber
of Terms of Cases
1049 247

Al Seored Dot umens
Pt Poaitree Documendy
Pt e alneg Do uiments
Mg Santiment Doqumaris

HNumber Mumber
aof Terms of Cates
1090 255

N Mean 5-mre

41

21 5::.:: =
19 2 4
206 -

‘Sm-'e-'c 3'-:-: mEnis w h'“i-r:-e ntimeri

Total Tokens Number of Hon- Portion of Mon-
Tokens per Case Empty Cases Empty Cases
6034  24.4291 247 1.0000

AL al,

ffffffff Decumemei with Mt Sanbment

Tatal Tokens Number of Non- Portion of Non-
Tokens per Case Empty Cases Empty Cases
6218 24.1843 235 1.0000
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