<Your Name>

L
®,
)

Text as a Network:
Analysis of COVID-19 related Tweets

J.D. Moffitt
jdmoffit@cs.cmu.edu
CASOS Center, Institute for Software Research
Carnegie Mellon University

CASOS Summer Institute 2020

Center for Computational Analysis of
Social and Organizational Systems
http://www.casos.cs.cmu.edu/

IsTER CarnegieMellon

e Objectives
e Case Study Background & Data
e Text as a Network Refresher

e Hands on with NetMapper & ORA for Text
analysis

e Reference Slides

eAsos
@,
Shilrs




<Your Name>

Carnegie Mellon

| S Fety
Objectives of this case study

T
e In the context of the COVID-19 pandemic:

- How can we use Dynamic Network Analysis tools to examine the
Twitter conversation around COVID-19 as a bioweapon?

- How can we discover emerging topics, individuals, groups, or
organizations through twitter discourse?
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" Known COVID19 Mis-/Dis-Information

Campaigns
s

1. Stories relating inaccurate information
about cures or preventative measures

2. Stories relating inaccurate information
about the nature of the virus

3. Stories relating inaccurate information
that are conspiracy stories
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Data: COVID19 Related Tweets (Bioweapon)
I
Raw Data:

e Tweets collected from global Twitter stream based on keywords:

NCoV2019
covid-19 B
coronavirus wuhanvirus  5g919ncov  wuhan virus
covid 19

covid19 coronaravirus NCoV

e Using regular expressions, further filtered tweets for only those
containing the word bioweapon

bioweapon bioweapons Lab
bat bio-weapon 5G

e Resulting in:
~97,000 tweets from 16-29 February 2020
~200,000 tweets from 01-31 March 2020

Data Processing:

Parsed tweet Filtered for Conductedifsature Extracted tweet
objects from 150 tweets in “ei:vg;::/el:;ngef:t:t text for content
to 11 attributes English Analys‘i’s Y| analysis
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Method / Analysis
“Table 3 Duta-rame Bot Composition
I Dua-frame PrécedBa®  Prcied Netbot %
FEB-Biweigon 3% %
FEBCoAdlY 9% [t
FEBSG £ 6%
MAR Biowegon 335 7%
MARCoidl9  32% o
WEG 0% 0
Network Metric Analysis:
Lo * Nodes/links/density/etc.
/, e Composition of nodes (who is in convo)

Network Construction: H‘ - Bots / Countries / Agent type
* Create edge lists from tweets I

* Re-tweet Network I
* Reply Network [

« Mention Network I

Key Entity Analysis:

« Identify Who is important
- Dynamically > Changes over time
- Statically - In a given period

« Identify/Analyze what the important
entities are saying
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Example Re-Tweet Network (23 FEB 2020)
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Example Re-tweet Key Entity Text (FEB 2020)

y 2020

Key

(Change in Key Entities Report)

Who Are they (Profile + Internet Search) |

What they Said

Analysis

conspiracy theorist

English Youtube

personality; considered far-right or alt-right;

CNNNY Times journe says coronavirus might
have emerged from lab in Wuhan after
'someone was bitten by a bat during a testFor
the past month, the media has boen defaming
anyone who suggested the same as a

" fake news it e it

User's post was re-tweeted 1,608 times on
16FEB20. This appears o be an atiempt fo
highlight to hipacracy of information spread.

Suspended account

They cannot contain the truth that
#CoronarvirusOutbreak originated in a lab, so
their excuse is that a bat peed on a scientist
who didn't wash their hands. Dumb. Why does
a deadly disease have a PATENT IN THE
FIRST PLACE?
#GatesFoundationhtips:ift.coffbvobges i

This user's account is suspended. |was able
1o piece logether some information because
user's continue to mention this user on Twitter.
Itappears this user is of a QAnon flavor.
Users continue to user Stormisupon us
hastags and there are co-uses of Obamagate
hastags. This post had 6,097 retweets on 17
F

Daily newpaper in new york city; tabloid-ish

Don't buy China's story: The corenavirus may
have leaked from a lab
hitps /A colmac\Wi75ame

cow

| This is a media account. Link directs users to
an arlicle on its website. The post receieved
812 retwoets on 20FEB20.

farmerly SCMPNews.

Digital Joumnalist, CNNI, Covering Asia,

This is beyond shocking

China shut down the lab that published the
fthe

This user appears 1o be a reporter for CNN

world's q of
#coronavirus last month, barring its scientists
from finding ways to contain the outbreak

Their only crime? Publishing the sequence
o o

They have a verified check. The
tweet links to an article to South China
Morning Post. The tweet was re-tweeted
3,662 on 20FEB20.

account suspended

Don'tforget Epstein didn't
don't forget the Coranavirus was create
w it's being used as a bio-
weapon 1o remove / murder the Chinese
protestors, create a demand for a new vaccine
($). &amp; manufacture public fear to hurt the
economy.

This users account is suspended. The user
appears 1o be affiliated with Qanon. The tweet
was re-tweeted 2,400 times on 28FEB20.
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Why Text?

e Text is a cheap easy way to store large volumes

of information

- Books

Documents (legal, annual reports, transcripts, mission statements)
- News

- Blogs

Social Media

e Information can be extracted from Text:
- Content Analysis (word counts, parts of speech, concepts)

Key Entity Analysis (Find people, Organizations, Locations)

Topic Analysis (#'s, hot topics, themes, groups of topics)

Semantic Network Analysis (mental models of text usage)

Meta-Network Analysis

eAS0S - Sentiment Analysis
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Text in Network Terms
e Nodes
- Concepts
Drinks
- Words Bourbon
- Phrases
e Link / Edges
- Link between two+ concepts
- i.e. a statement
e Network
- Union of all statements in a text
- A Map
e Meta-network Societal
- Map + Taxonomy Computing
Bourbon
O - Agent \
D - Organization -
Carnegie
O - Task Mellon
Univ

- Resource
‘ s ' {) - Location @
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Semantic Network vs Meta-Network

Societal
Computing

PhD
Student,

e Semantic Network:
- One mode network (concepts &
connections)
- Cognitive / Mental Model that can:
1. Represent the author’s reality

2. Represent the author’s
knowledge & Information on a
topic

Societal Bourbon

Computing

|

Carnegie
Mellon
Univ

O - Agent
) > Organization
© > Task

Meta-Network:

Cross-classify nodes in semantic network into
categorles

- Resource
© - Location

- Requires Mapping of Words to Categories (explicit

or algorithms)
- Allows Analyst to:
1. Who is linked to orgs, resources, tasks

2. What resources or knowledge are needed for
what task

3. Agent characteristics
4. Types of orgs, locations, etc.
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Turning Text into Networks

gsaL

Preprocess

(Choose your favorite tool)

* Text

- Source

- Reduction

- Normalization

e Links

- Domain / subject expertise

- Develop initial scheme for how
concepts are linked

- Can adjust pre- & post-processing

¢ Delete Lists

Tip:

Analyst can refine thesauri and
delete lists after observing
NetMapper outputs and reprocess
text with new inputs

=

* Raw Text File XML
+ JSON (tweets) + csv
.« CcsV
NetMapper ORA
e Thesauri e Analysis

Link relevant concepts

Ontology cross-classification
Reduce noise by combining
common spellings, mis-spellings
Built-in or User-defined

Attribute Addition

Geo-location

Membership and
Remove words that do not belief inference
contribute to analysis

Built-in or User-defined

12
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Hands on Exercise

Getting stuck after skipping
the tutorial

‘a\\

Can you repeat the part of‘the stuff
wheregyou &Eﬂﬂ all about the things?

ﬂSlS every time i skip the tutorial

"
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Hands on Exercise

T
1. Process raw .txt file in NetMapper

2. Refine Thesaurus and Delete Lists

3. Create Semantic and Meta-Networks by day for
tweets from (14-29 FEB 2020)

4. Load Networks into ORA for Analysis
5. Refined Thesaurus and Delete Lists in ORA

6. Explore ORA Reports that Aide in Text Analysis

gAS0S,
QL ok — ”
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REFERENCES

J REFEHENBES
EVERYWHERE...
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Reference Slide: NetMapper

I
: D
S5 N Add User Defined
e Thesaurus & DL.

R o//.\ddteXt for Analysis. Can

handle single or multiple
L= documents.

8 Uk T

If you have a user-defined thesaurus

make sure you check this box.

| Adjust other settings as needed.

TRy
16
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Reference Slide: NetMapper

L] L] NetMapper 1.0.0.33
R e Ty Wemtetnst  Uneray
laberatory &sm Rlee 00036785 |
Nk TP ] AL o000
meta-network is a network in which the concepts have been classified into types Paoples_hepublc_of_Gina B0 Q100618 000588432
(e.g.. agent, organization, location ...LIn this case you can easily choose just a type of node,  Wutan um 000709056 ooszs29n|
€910 Just loDk at the Agents and thelr Connectian 1o €4ch other.A ik ndicates tha the twio cancepts accurred 5 o e et
wh::;:::;::sunudexhuher. Haweapen ] ey LETE
A semantic network is a network in which each node is a concept. wiirate uEB i) Qo)
The links in this network represent whether the two concepts accurred within a certain distance of each other in the test.  chinee pri: ) 080856 000811508
Semantic Netwark / v 200 s oSy
List of filtered concepts found in each text (filtered in adavanced settings MW imal P s amwrsE
18 Concept List
List of concepts, frequency and sentiment type information for each concept
1€ NetMapper TSV Jaboratary location  hour event
Statistics about each text —_— unknown  denial task
Usage Measures: nalog. resoutce  msm belief
S reopies aepunic ot crinalocaion_ taboratory location
ek B karry wsk ingreent resosree
ficni sk ooomiregwkroen
Search Window Width ta unknown  Wuhan location
JEat organization bat task
Window Width = Entire Document Jbroweapons. resource: belief ‘belief
animal resource  sale task
sentiment Window Widin [ e T —
. \ e count | renirg atfeuny | mamedemny | s
306327 o.109883 1898 3
exciusve  powsranger  powerencourage  powertear
1 2 3
Choices made here depend on type and size of powotidder, _prwvengeed | poveriest_|_ prwerafety
document. For larger documents it may be prudent to sbsoluist el comedive | postive
2 1 702
search by sentence, and for smaller text by word. negative 15t person andperson | 3rd person
: : ; : : £ .
Analysist should experiment/refine to find best settings s T s gtk W veranees | el
for their text. 5759 134.278 1060 7.40512
« Search Window Type: Sentence vs Word
s « Search Window Width: 1 to N
c‘s. « Sentiment Window Width: 1 to N
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Reference Slide: ORA Edit Nodes

o s e 0943.095.108 _

File Edit Preferences DataManagement Ceneate Networks Analysis Simulations  Visualizations  System  Welp.

Al Bl AR 835

NoduetlD  Agent

Agems

Nodeses Class

Display nodes by Node 1D

Genera statisties

Nodecoons 2847
Avtbate counr: 17

sem b,
e Sem b FE8.26 A
e sem b FEE 27 A
» EE2-trm sem b FER_28_ Al
# 22w sem_ b FEB 23 hamd

-
»
3

Find

(L) 083088
Fle Edt Preferences DataManagement_Generae Networks Analsis Simulatons Visualzains.
A/ Bl 3[4 B

To Delete or Merge Nodes:

1. Select node(s) of interest
2. Right Click . . s Arues e Dy s =
3. Choose Appropriate Action 7 g, <oy [ [¥
‘m::t:::j;:“ 0 w0 iy v comty ® eumen + fheqency * geder  © lnguage ~ ey
» 52 v sem b FEB 20 Auml ke e 4 i
¥ $28 v s b .22 Aol " 1
Ly PN bl 2
Delete selected nodes X et 1 1
Keep only selected nodes ¢ o L 1
Merge selected nodes ey 1 1
Move selected nodes » 232 v sem b .29 Al mutesusal 1
's Show all nodes = i) i
c‘ s Show only selected nodes Find Select/Cear Al Select/Clear Visidle. 0 ) 2847 Selecred, 2847 | 2847 Visible.
Hide selected nodes
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Reference Slide: ORA Reports Used

Semantic
Network Report

Topic Analysis
Report

Change in Key
Entities Report
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