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Challenge of The Course

* Every Week:
Understanding complex social phenomena

using big data

* This Week:
Where do we get ‘big’ social data?
What does it look like?
How can we visualise it?
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Overview

e Data collection

* Data sources

* File formats and data types
* Descriptive statistics

Visualisations
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Basic Research Framework

- Research Question & Hypothesis
- RQ: What makes persuasion effective?
- Hypothesis: Evidence makes persuasion effective

- |Data Collection
- Download Posts & Replies from Change My View Subreddit

- Sample Population
- Redditors in Change My View as proxy for “people engaging in persuasion online”

- Methods & Analysis

- ldentify “Evidence” in replies (e.g., search for “http” links)

- Measure & Report Outcome
- Persuasion rate of replies with evidence vs. without evidence
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Data Collection

- Asking

- Surveys

- Interviews

- Observing
- Experiments
- Big Data Analysis

& ANALYTICS |

THE UNIVERSITY of EDINBURGH

informatics

. ““V%,A THE UNIVERSITY of EDINBURGH QRZS;?JEh& Data Sample Methods & Mgaes%rri &
Ngeal:-  School of Social v ) Collection Population Analysis P
¥ &Political Science Hypothesis Outcome




Data sources

Where do we get ‘big’ social data?
* APIs
* Scraping

e Existing datasets

e Github, OSF, Kaggle, government open data
portals
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Data sources: Existing data sets

* Most data sets available online were collected ad hoc for a
specific purpose — useful for reproducing research, not so much

for planning new research
e Some datasets can be used to answer a wider set of RQs

* Historical example: MyPersonality data
https://sites.google.com/michalkosinski.com/mypersonality

* Example: Stanford Large Network Dataset Collection
https://snap.stanford.edu/data/
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https://sites.google.com/michalkosinski.com/mypersonality
https://snap.stanford.edu/data/

Data sources: APIs

Often the first choice for collecting “new” data
APIs differ in
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Pricing (free / paid)

Rate limiti NE (e.g. number of requests per minute)

Scope of data available (comprehensive / limited)

Exclusivity (access for everyone / selected applicants only)

Developer Platform & Accessing

Documentation and support Reca b
Reliability v

API = application programming interface
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Data sources: Scraping

Often a “last resort” for obtaining data, but issues with
Reliability
Technical barriers

Ethical considerations; ‘politeness’ (e.g. robots.txt)

Data quality and consistency

Possibly legal concerns (terms of service, privacy regulations e.g. GDPR,
copyright, ..)
-> Do not scrape without explicit permission from the website owner!
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File formats

* CSV
JSON
XML
HTML
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CSV (Comma-Separated Values)

1d,neighbourhood,avg_rent
1,0ld Town,1200

2,New Town, 1350
3,Le1th,900
4,Stockbridge, 1100
5,Morningside, 1300
6,Bruntsfield, 1250

7/ ,Marchmont, 1150
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e Tabular data: Columns and
rows, like an Excel spreadsheet

* No hierarchical structure, or
nested data
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JSON (JavaScript Object Notation)

[
{
"id": 1,
"neighbourhood": "Old Town",
"averageRent": 1200
¥y
o,
"1d": 2,
"neighbourhood": "New Town",
"averageRent": 1350
¥
{
"1d": 3,
"neighbourhood": "Leith",
"averageRent": 900
}
i
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e Key-value pairs
* Objects {} and arrays ]

* Supports hierarchical
structures

* Commonly used in data storage

and exchange in web

programming (e.g. between

web server and client)

e THE UNIVERSITY of EDINBURGH

- informatics



XM L (eXtensible Markup Language)

<Rents>
<Neighbourhood 1d="1">
<Name>01ld Town</Name>
<AverageRent>1200</AverageRent>
</Neighbourhood>
<Neighbourhood 1d="2">
<Name>New Town</Name>
<AverageRent>1350</AverageRent>
</Neighbourhood>
<Neighbourhood 1d="3">
<Name>Le1ith</Name>
<AverageRent>900</AverageRent>
</Neighborhood>
</Rents>
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e Tags and elements (root,
parent elements, child
elements)

e Hierarchical (tree structure)

* Commonly used in data storage
and exchange
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HTM L (Hypertext Markup Language)

<!DOCTYPE html>

<html ="en">
<head> .
<meta ="UTF-8"> I
<meta ="viewport" ="width=device-width, initial-scale=1.0"> re e St r u Ct u re ( I I ke X |V| L) b u t
<title>Average Rent in Edinburgh</title>
<style>

{
width: 50%;
border-collapse: collapse;

e * Designed for creating web

{
border: 1px solid #ddd;
adding: 8px;
réext—a%ign[:) 1eft; p a g e S
}

{
background-color: #f2f2f2;

3 .
</style>
ress Focuses on presentation of
<body>
<hl>Average Rent in Edinburgh per Neighbourhood</h1>
<table>

. content

>
<th>ID</th>
<th>Neighbourhood</th>
N <th>Average Rent (£)</th>
r>

</ L]
* Predefined tags
<tbody>
<tr>

<td>1</td>

<td>0ld Town</td>

<td>1200</td>

e Can include CSS and JavaScript

<td>2</td>

<td>New Town</td>

<td>1350</td>
</tr>

g Not designed as a format for

<td>900</td>
</tr>

data storage / exchange

</body>
</html>

THE UNIVERSITY ofEDINBURGH
. School of Social 14
& Political Science

THE UNIVERSITY of EDINBURGH

informatics




Units of analysis

* Users

* Individual messages (e.g. Instagram posts, TikTok videos, ..)
* |nteractions (e.g. friendship ties, retweets, replies, ..)

e Groups (e.g. subreddits, Facebook groups, ..)

* Geographical areas (neighbourhoods, countries, ..)

Choose your unit of analysis wisely!
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Data cleaning

 Handling missing data (removal, imputation..)

 Handling duplicates
e Standardisation; transforming variables
* Error correction; handling outliers

e Validation
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Data types

e Numerical data

e Of a person: Age, income
 Of a tweet: Number of retweets, ..

e Text data

e Of a person: Name, Occupation, ..
e Of a tweet: Text

 Network/relational data
e Family relationships
* Friendships
* Follower / followee relationships
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Descriptive statistics for numerical variables

X = (1,2, 7, 18,23, 456,1234)

_ 1 _ 142+7+18+23+456+1234
* Means X=;in X = : ~248.71
1
* Medians M = Py = 23

1,2,7,18, 23,456, 1234
~50% of data fall below this number

* Percentiles Pys =2
1,2,7,18, 23,456, 1234

~15% of data fall below this number
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Representing network data as tabular data

Edge list Adjacency matrix Incidence matrix
parent,child ,JC,WI,JIN,HO,EL JC,-1,-1, 0
Joyce,Will Jjc, o, 1, 1, 0, 0 WI, 1, 0, 0O
Joyce,Jonathan WI, @, 0, 0, @, 0 JN, 0, 1, O
Hopper,Eleven JN, 0, 0, 0, 0, O HO, @, 0,-1

HO, @, @, 0, 0, 1 EL, 0, 0, 1

EL, 0, @0, O, O, O

Joyce Hopper ) .

e Eachnodeisarowanda ¢ Eachnodeisarow

Jonatan column * Each edge is a column
il Eleven * “1” indicates a directed

o 11_1” for OUthIng Edges,

edge from row node to “1” for incoming edges

column node
THELHHVER&TY@TIHNBURGH
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Turning text data into numerical data

Five documents...

... represented as fixed-length document vectors
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Turning text data into numerical data

Term vectors represent words as fixed-length vectors:
e Sparse (most values are 0)

* Incidentally capture semantics (similar vectors are terms that appear together)

:é D1: He likes to wink, he likes to drink

:é D2: He likes to drink, and drink, and drink
:é D3: The thing he likes to drink is ink

/€ D4: The ink he likes to drink is pink

:é D5: He likes to wink, and drink pink ink

R == (=[N he

=
0
0
1
1
1

= (= =] | = N‘likes

o/ |o||r|o|lo]|think
mlollellellr]| wink
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Word embeddings

More complex representation of words as vectors

* Dense (all entries are non-zero)

e Capture semantics even better (similar words have similar vectors)

-
i ~
& S = Modern embeddings can represent entire sentences,
0.123)(0.521)(0.313) paragraphs or documents as fixed- Ien.z::b rvnokave -
0.451 |/0.987 |1 0.812 Obtained through machine Ie?r?':‘f:l?”’e"“’e“"‘"gs ssssssssssssssssss
collection of training data e
0. 938 0. 14 1 0.4 1 1 ] ) Embeddings at Cohere
Pre-trained embeddings R
\ oo J \ oo J \ o0 j

(many dimensions e.g. 300)

available online: e P e
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Case study: Religious discussions online

q@ ilmfeed « Follow

@ ilmfeed A Hadith related to Ramadan
was displayed at London's King's

Cross railway station.

y
155

* Hadiths are the recorded actions and
words of the prophet Muhammad - = =5

160,
Bt 1695 Y @

1607

®alocalpondors

* One of the main sources of religious
knowledge in Islam Hadith Displayed

at London’s King's
_Cross Station

oQv Al

37,991 likes
3 March

Login to like or comment

* Widely used in daily life, also by politicians

 We wanted to know: Who is using hadith
on social media, how and why?

TRTW@RLD = @ oo rolow

@ triworld & Qatar has placed several
murals in public spaces bearing
Prophet Muhammad's sayings, witten
in Engish and Arabic, o introduce
Islam to incoming World Cup fans, as
FIFA's World Cup 2022 s around the
comer.

‘The murals feature various Prophetic
sayings on mercy, charity, and good
deeds and are situated across the
Pearl District, a popular attraction for
visitors in the Qatari capital, Doha.

Hadith are the sayings or practices of
Pronhet Muhammad. nrescribing the

oQv A

455,258 likes

Qatarwelcom
with the Prophet’s hadiths

Mahmoud Fawzi, Walid Magdy, and Bjérn Ross. 2025. “The Prophet said so!”: On Exploring Hadith Presence
on Arabic Social Media. In Proceedings of ACM on Human-Computer Interaction (CSCW °25). ACM, New York,
NY, USA, Article CSCW192, 23 pages. https://doi.org/10.1145/3711090
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Religious discussions online: Research framework

Research Questions

- Which hadiths are most frequently shared by users of Arabic social media?
- What topics are they about? Are they authentic or fabricated? When do they share them?

- Data Collection

- Existing tweet dataset from archive.org (originally obtained from Twitter API)

- Hadiths with topic categories scraped with permission from www.sonnaonline.com
- Authenticity data from existing dataset (LK Corpus + MAHADDAT)

- Sample Population
- Tweets in Arabic that contain specific phrase

- Methods & Analysis
- Match tweets to hadiths (Jaccard similarity)
- Calculate seasonality (Gini coefficient)

- Measure & Report Outcome
- Compare topics in hadiths shared on social media with topics in all hadiths
- Report most seasonal hadiths, authenticity distribution

B THE UNIVERSITY of EDINBURGH Qieessil‘?gﬁh& Data Sample Methods & M;ae;lgri &
- School of Social ; : .
L3¢ &Political Science Hypothesis Collesion Fopulsten sl Outcome

THE UNIVERSITY of EDINBURGH

informatics




Religious discussions online: Data collection

CAMBRIDGE

MUSLIM
COLLEGE ABOUT PROGRAMMES RE

Lot Euamtt aolati

degbnolldswll aSTdcguwgs olach o s

Faith in S(/lo]di'sliip

Belal Alabbas

Programme Lead, BA (Hons) Islamic Studies

b.a@cambridgemuslimcollege.ac.uk
Website
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Religious discussions online: Data collection

[POP00OQROFVIA~ 0 006LIN0RD
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Cactl Euaatt o

XXX - 0006 +00

ReWaya. Egy-com (© WhatsApp @ Message Follow
1.7K followers + 14 following

Tabodl uglaiy TliY poSenl-auls ) &5 i
® Company

spxtPaces=3 b
About  Foll Photos  Mentions  More +

Links Posts 23 Filters

Rewaya.Egy-Com
tember 4

@

Contact info

@ Rewaya.Egy-Com
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Data visualisation

e Data visualization is often the first
step in a project
 What kind of variation is present in the
data?
 What are key comparisons between
groups?
* What kinds of problems can we anticipate

(e.g. missing data, data not what we
expected, selection effects)

—m
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Why visualize?

 The table shows the trade balance
between England and
Denmark/Norway in the 1700s

* In what year did the trade balance
begin to favour England (exports
higher than imports)?

Source: https://data.europa.eu/apps/data-visualisation-guide/data-
visualisation-is-accessibility
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Year

1700
1705
1710
1715
1720
1725
1730
1735
1740
1745
1750
1755
1760
1765
1770
1775
1780

Imports
71.1
74.5
82.6
87.2
96.8

102.6
96.4
93.7
92.9
92.5
90.1
79.9
76.6
79.6
83.8
90.4

92.7

Exports
32.8
40.9

59
77.9
75.2
71.3
64.7
60.5
65.1
74.3
77.4
82.8

117.5

151.8

163.8

175.7

185.4
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Why visualize?

Exports and Imports to and from DENMARK S NORWAY from 100 101780,

e Patterns in data are often | — 1 I N R

. i
much easier to see — LA
graphically than — S

e
BALANCE & |,

numerically. T wavorm

ENGLAND. |

F? mous €4 rly data , S A(;f@;’i |
visualization by Scottish j;/_{*m o f -
Engineer William Playfair 4 -
o _J . s
— 90

| | | - |
Im age source: 1700 171’0' 1720 1730 1740 1760 1760 1770 1780

https://commons.wikimedia.org/wiki/File:Playfair_TimeSe . . 7k Botwm i is divided into Yiars, the Right hand line into LIQO0O cack.

ries-2.png
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e Playfair’s visualisations
exemplify many aspects
of modern data
visualization best
practice.

 Here, the idea of small
multiples.
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Napoleon’s march
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Carte ﬁ"gum&'ue e pectes duccessives enrommes de ' QXmie
JNlimazd

cﬁawoam/fwcamp% e (KHMLL 812 ~1813.
G)me'a/rwJK. i

e Fouts er— Chausse e rebraite -,
s i st e Posin, Ao 20 Nlowonsbie: 1869

des Bres ' 6 presewts Sows—pepredeuts fw/’}ol 4 Beoggm cobories &Mhawawmmm%rwaww%/&mma; ifs sow— agrbée’ou'ﬁ on travers
des ga;uw. fe,/lougo acsiquefes rommes. quientioms—en K ussie; bemoir cewacquis endodtem—s —__ Los niomeei
dams LA ouy

ot qui omt—dewis & dresser da cante. o elE puiséa—

de M. Chiers, declegur; de Fezendac; de Chambray afejouenal. intdin—de Jacoly; ?Lmlmad’mude, depwis fe 28 Octobee .
ifo% Muar/WMW&/}’«JLJA/@MMQL}MJ’wi/,duwoar’ujubfw cotps 0w Prince Jenomeer—du Maréchal 0D o1 nlm/ vaiew—cte. détachés swe INusk
a—Nobilow er—om—tejot—ots OuschauWitebsk_, avaiews—toujouss wanchis avec farmée .

22.000

33,000

Cloubokoe

&
&

400.000

Smorgoni
s
g 3 H e
< < 3 g $ Liates communts de France (Carto de A de Fotensacr)
N S s
§ A 3 e %
Stedie
Mokilow
Lll‘m.f/t

4 MOSCOU

TABLEAU CRAPHIQUE de|la températ

Autag. par Regnier, §. Pas. 3% Marie S* %3 Paris.

e en degrés dy thermomelre de Reéaunur au dessous e zéro.
Zérole 188"
Pluie 24 8% “
Zes Cosagques passent au galop 7 e 0
Lo Nitmer gele. __1% 779719 9. 15
20
° bre o bre
207 1e 28 9. —2f]le14 9, 135
e b )
2k 7 ’""”’::’_”%l‘ X 30 dagris
—30°le6 X"

THE UNIVERSITY of EDINBURGH

School of Social

31
& Political Science

Trmp. Lith. Regnien ot Dourdat.

THE UNIVERSITY of EDINBURGH

informatics



‘The best statistical graphic ever drawn’

Pierre Minard’s depiction of
Napoleon’s retreat shows several

variables:
 Size of the army (width)
* Location of the army (position)
e Direction of movement (colour)
 Temperature (secondary line plot)

2aus fes owos

Carle Figuralive ses petes smessises o

2e 0 Qerie Fu
Deessie pac . IMimazd, WW%M et Chha

isedans la Campague— 20 Russie 1812 ~1813.

ebaite
e Forio, Ao 20 JNovouilee. 1869.
Lo mowabees 8'hosasmes préseuts dows—epeisentis Wlml)m;am zugo«mw&m anaisou 2w willimitee poud mw&/&mmm J Som— de plus dorith en teavors
e fones L,A’pujpaaﬂubjmlt s quioulicns—/on

& dvesser Mo cante. om K puiséa

2e Lasmie 1

e N Chiers, de /z'qrafzmwac dL(Jmnu‘ ray PLJ dew Jacol b‘rf‘lammm Jlmm,aqwx 28 Octobee.
ﬂ’ummfwmw i Rosil, Lo i 2 Marichol

dtachis swe usks

74 ppodey

e Mobilow &J»w ‘Mu cbsk

zv'!

o

Polotrk
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%
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The science of data visualisation

e Data visualisation can look pretty,
but it is not just aesthetic

* There are principles of clear,
effective, honest visualization

¢ Data'lnk raﬁOZ SECOND EDITION

 Show the data

The Visual Display
* Minimise not-data

L of Quantitative Information
* Minimise redundancy

EDWARD R. TUFTE
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Failure to minimize not-data

e Tufte argues against gimmicky

graphics with a low data-ink ratio Toa o s
(‘chartjunk’)

* How else could we represent
these data?

Example: Healy, Data Visualisation
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What does this graph show?

Percentage of people who say it is “essential” to live in a democracy

Sweden Australia Netherlands United States New Zealand Britain

100%
75%

5 95%
50% confidence

intervals
25%
| | | [ | [ [ [ [ | .
1930s 1980s '30s '80s  '30s '80s  '30s '80s  '30s '80s  '30s '80s This and the
Decade of birth

following draw
on Healy, Data

Source: Yascha Mounk and Roberto Stefan Foa, “The Signs of Democratic Deconsolidation,” Journal of Democracy | By Vlsuallzatlon
The New York Times

THE UNIVERSITY of EDINBURGH
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Always read the fine print

* The figure shows the proportion
of people who answered “10” to Pecentage o pecple who sy it s “centl o v n  democrcy
t h e q u e St i O n : 0l H OW i m p O rta nt i S it L0 Sweden Australia Netherlands United States New Zealand Britain

to you to live in a country that is
governed democratically” =S \ \ v\

* The horizontal (x) axis shows year

of birth, not year of survey | = = S o maw mw

* Differences between age cohorts, not e Aot S o T St ot D B o o e
Change Over time The New York Times

Example from Healey, Data Visualisation
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How NOT to lie with graphics

Australia Netherlands Sweden Great Britain United States
10+

TN =7 N N

Average importance of democracy

30s S0s 70s 90s 30s 50s 70s 90s 30s S0s 70s 90s 30s 50s 70s 90s 30s S0s 70s 90s

Decade of birth

Graph by Erik Voeten, based on WVS 5
THE UNIVERSITY of ED!

School of Social 37
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Visualisation choices matter

* The alternative plot shows the
same data, but plots the average

value of the 10-point scale (rather . \ — .
than the proportion of 10s) “ N

e Suggests decline of importance of
democracy, but not as much.

Average importance of democrac!

* Respondents still overwhelmingly T R T R e
Say it iS importa nt to |ive in a Graph by Erik Voeten, based on WVS 5
democracy.
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Coordinate space matters

 The figure in the originally
published article had another
problem: a compressed aspect

ratio accentuated the impression
of decline

 Too much vertical space, not
enough horizontal space
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Two versions of the same

Percentage of people who say it is “essential” to live in a democracy
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Source: Yascha Mounk and Roberto Stefan Foa, “The Signs of Democratic Deconsolidation,” Journal of Democracy | By
The New York Times
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FiGURE 1—ACROSS THE GLOBE,
THE YOUNG ARE LESS INVESTED IN DEMOCRACY
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Perceptual accuracy

MOSt tO |eaSt dCCU rate: More accurate Position
. [ X )
* Position on a common scale o
Length
* Length o
* Direction
Angle Slope
* Angle and slope Vavalv s
* Area -
 Volume Qe
e Density, color Volume
Source: Mackinlay (1986); ucdavisdatalab.github.io Color Density
Less accurate S || @

1V
V. THE UNIVERSITY quDINBURGH

B: School of Social "
8>~ & Political Science

THE UNIVERSITY of EDINBURGH

informatics




Using colour

Winning party and political changes

Winner
W Lavour oo [l Speaker B Reform UK trom comerove

'! B Labour s consenvaeve W Oemocratic Unionist Party s
< O] Labour 3] o -
. . W Conservative sws M Green ovom comservomer oy
olour can conve TR |
[l iberal Democrat owsn W Paid Cymru s

W Uberal Democrat orom comervaswe) [ P1oid Cymru Ganom Comervan)

[B] Litseral DEmOCeat tom scosieh NatensFurtyy [} SOCI3I DEMOCTAtic 3k LABOUF Party i

but is also hard to "
perceive clearly.

Geographic view Constituency view

Map showing land area Map showing seats in parliament
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The problem with colour

* But not everyone sees colour in
the same way

* Do you need colour in your plot? If
not, don’t use it.

White and gold or blue and black? A 2015 meme =2

1V
C%z,\ THE UNIVERSITY of EDINBURGH

AP .
M2 LD School of Social 43
&  &Political Science

N

wa THE UNIVERSITY of EDINBURGH

- informatics



Colour blindness

e About 8% of men and 0.5% of
women have some form of
“colour-blindness”

e Most common form: red-green
colour blindness

* Avoid red-green contrasts

Source: https://www.tableau.com/en-gb/blog/examining-data-
viz-rules-dont-use-red-green-together
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Choose and appropriate palette

Number of data classes: [3 v Il howto use updates download
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Pick a color scheme: —

an appropriate palette: @ sogene |1
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O colorblind safe @B J T % J
O print friendly HEX v o
O photocopy safe - ,—Ui
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Context: i #99d8c9
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See colorbrewer2.org L -2
borders
Background: L
@ solid color
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color transparency
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Common plot types: bar charts

* Tried and true choice — if it works,

use it ...

* Good for comparison between Consarave

g ro u p S Scottish National Party -
0

Party

Liberal Democra t

e Works with more than one
grouping factor (grouped bar

chart)

Plaid Cymru

20000 40000
Number of tweets
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Common plot types: line plots

e Good for time trends

e Can add group information using
colour or other elements

Number of tweets mentioning Brexit by party
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party
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Common plot types: Distributions

* Visualising the distribution
of key variables of interest
can inform analysis

75

* A histogram shows the
number of observations

falling bins (small 25
increments of the data) | |III||
e Alternatives: density plot, 0 s
. o 10 20 30 40 50
V|O||n pIOt Mean monthly tweets per account

Count
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Small multiples

e Tufte: “At the heart of quantitative
reasoning is a single question:
Compared to what?”

* Small multiple: a series of similar
plots showing the difference (in
trend, distribution, etc) by
relevant group variables.
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Visualising flows

* A Sankey plot is a good way to
visualize flows (changes from one
state to another)

* This plot: visualising social
mobility (change in class from
parent’s to children’s generation)

o, Intermediate
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Animated plots

 Animated plots can make it easier
to spot trends
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Animated plots

* Cloropleth maps: represent
spatially-distributed data using ‘
colour and familiar geographic
outlines.

e Animated version can

NIV
p 4)““3 THE UNIVERSITquEDINBURGH

AR
o . School of Social 52
“<&¥-  &Political Science

IN®

m’n_‘( THE UNIVERSITY of EDINBURGH

- informatics




Religious discussions online: visualisations

CSCW192:10 Mahmoud Fawzi, Walid Magdy, and Bjorn Ross

Topic Percentage on Sonnaonline versus Social Media

B Original Topical Distribution

44
40 1 - I social Media Topical Distribution
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Knowledge Doctrine Jurisprudence Interpretation Asceticism  Supplications & Ethics & Biography & Virtues
Remembrances  Etiquette History

Percentage

Fig. 4. The topical categories distribution of Hadith on Arabic social media from January 2019 to January
2023 versus on sonnaonline.com (Note: The sum of percentages exceeds 100 because a hadith can belong to
multiple categories)
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Religious discussions online: visualisations

Exploring Hadith Presence on Arabic Social Media CSCW192:11

Authentic (Unique 3439)
156,848

Tweets Jaccard (with LK Corpus & MAHADDAT) . Fabricated (Unique 176)
295,433 295,433 3,081

Good/Weak (Unique 1157)
40,938

Unmatched

Fig. 5. The authenticity distribution of hadiths on Arabic social media from January 2019 to January 2023
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Religious discussions online: visualisations

Exploring Hadith Presence on Arabic Social Media CSCW192:13
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Fig. 6. The distribution of hadiths over weekdays and months. Note: Data for January 2023 is filtered for (b)
so that all months have an equal number of occurrences.
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Questions?
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