Oded Rechavi § @OdedRechavi - Apr 30
Correlation Vs. Causation

Q 274 1 7.2k




Every disease has two causes, the first is pathophysiological and the second is
political. Black communities today are impoverished, segregated and defunded by
design - a public health and economic crisis created by government and state
policies that chose winners and losers. Black people are being turned away from
hospitals, our young and elderly alike are perishing from being denied a COVID-19
test. These are stark revelations of the ongoing conditions that have denied our
humanity and made it too costly, too impossible to survive.
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“Statistics present us with a series of techniques that transform raw data into a form
that is easier to understand and to communicate or, to put it differently, that make it

easy for the data to tell their story.”

Jan de Leeuw and Richard Berk (2004)

Introduction to the Series
Advanced Quantitative Techniques in the Social Sciences



Foundations of Statistics

Major statistical concepts (regression, correlation, etc.)
invented by Francis Galton (b. 1822; d. 1911)

* English Victorian statistician, progressive, polymath,
sociologist, psychologist, anthropologist, tropical explorer,
geographer, inventor, meteorologist, proto-geneticist, and

psychometrician.




¥l Kareem Carr #&, @kareem_carr - Feb 11
Let me try to explain why race science is pseudoscience in one tweet.

F O u n d at | O n S Of Genes differ between groups. Academic performance does too. These
are correlations. Causation requires well-defined, falsifiable theories

about how systems work. Vague correlational arguments aren't causation.

Statistics on  ne  ewm &

* The first to apply statistical methods
to the study of human differences
and inheritance of intelligence

* Introduced the use surveys and
questionnaires for collecting data on
human communities

* Was a pioneer in eugenics, coining
the term itself and the phrase
"nature versus nurture”

* Founded psychometrics (the science
of measuring mental faculties) and
differential psychology




Foundations of Statistics

Much of early statistics was > Kareei Ciiev
developed to under eugenics and a @kareem_carr
war against “inferior races” as a

logical part of evolution Hot Takes @

* Forinstance, Karl Pearson alleged 1. Just because some folks use statistics to do racist
that Jewish immigrants "will things doesn't make statistics itself racist
develop into a parasitic race. [...]
Taken on the average, and 2. We don't need to celebrate dead racists just because
regarding both sexes, this alien they were good at math
Jewish population is somewhat ; s 2 sz .
inferior physically and mentally to 31.‘ tJhsmg S.tattIStICS invented by a racist isn't a celebration

of the racis

the native population”
11:22 AM - May 8, 2021 - TweetDeck

60 Retweets 11 Quote Tweets 713 Likes



+, Kareem Carr .
@kareem_carr

NO SERIOUSLY. Science is SOCIALLY CONSTRUCTED!

10:07 AM - Sep 24, 2020 - Twitter Web App




¥l Kareem Carr @\, @kareem_carr - Sep 24, 2020

Replying to @kareem_carr

Imagine a group of people discussing whether there's a lion in the bush.
In reality, there is or there isn't a lion in the bush.

QO 5 7 O se ok

!, Kareem Carr ¥\, @kareem_carr - Sep 24, 2020

Their discussion may or may not conclude with an agreement that there's
a lion in the bush. Whatever they decide, the discussion is not reality but
it would be nice if it could correspond to the reality.

O 1 1 2 O o3 K

Wi, Kareem Carr ¥l @kareem_carr - Sep 24, 2020

Science is a very human attempt to have the kind of discussion that
concludes that there is a lion in the bush when there is and there isn't a
lion in the bush when there isn't.

>

Q 3 1 4 O 126 W

i, Kareem Carr ¥, @kareem_carr - Sep 24, 2020

Imagine how this discussion might go. One person claims to have the best
hearing and reports having heard a lion. Another person claims a good
sense of smell and claims to have smelled a lion. Another person who is
highly skilled at tracking reports seeing lion tracks.

Q 1 0 QO 64 &

Wi, Kareem Carr ¥l @kareem_carr - Sep 24, 2020

There is a version of this conversation where they put everything
together, pool their impressions, and weigh each other's abilities fairly in
order to decide if there's a lion in the bush.

Q 1 0 O 67 A

¥l Kareem Carr #l, @kareem_carr - Sep 24, 2020

There's another version of this conversation where they dispute whether
the person who says they heard a lion really has good hearing, and
whether the one who smelled a lion really has a good sense of smell and
SO on.

Q 3 0 QO 7 '

Wi, Kareem Carr ¥, @kareem_carr - Sep 24, 2020

You could imagine that if the person with the good hearing is unpopular or
their good hearing caused a lot of envy that people wouldn't want to
agree with that person's assessment. They might fear that the person
with good hearing was gaining too much influence in the group.

Q 2 & Q 77 '




i, Kareem Carr @\, @kareem_carr - Sep 24, 2020

The focus on data and experiments as the defining characteristic of
scientific knowledge creation can be distracting because it leads us to
think that that's where all the knowledge is being created. It's not.

G 1 4 ¢ 102 wr

¥l Kareem Carr ¥, @kareem_carr - Sep 24, 2020

Mathematicians, for instance, create knowledge by constructing
arguments that don't make use of data or experiments. Yet arguably,
math is actually MORE reliable than experimental science.

¢ 8 18 5% ¢ 107 T

¥, Kareem Carr o4 @kareem_carr - Sep 24, 2020
So in conclusion:

1. If we structure discussions correctly, they can produce knowledge but
they have to have the right structure.

2. Scientific discourse is one such structure,

3. The knowledge science produces is socially constructed!

Q 34 11 20 ) 184 A

i, Kareem Carr ¥l @kareem_carr - Sep 24, 2020

The point | want to make here is whatever comes out of the discussion is
a product of the social interactions themselves. It is SOCIALLY
CONSTRUCTED through the dialog within the group. This is how | see
science. Scientific knowledge is socially constructed.

Q 5 19 Q 159 Y

@l Kareem Carr ¥l @kareem_carr - Sep 24, 2020

When people object to me saying science is socially constructed, | think
what they mean is the lion's location is not a social construct. My point is
the DISCUSSION is socially constructed and if we're lucky then the
discussion corresponds to the actual state of the world.

Q 16 13 10 ) 234 T

i, Kareem Carr ¥ @kareem_carr - Sep 24, 2020

If we knew the location of the lion, we wouldn't be having the
conversation! We don't have the lion in front of us. We only have the
discussion.

QO 1 1.2 O 108 T

C

@i, Kareem Carr ¥ @kareem_carr - Sep 24, 2020

Assuming everybody in the discussion cares a lot whether there's actually
a lion in the bush, the outcome of such a discussion is not arbitrary at all.
it's the collective intelligence of everybody in the group.

Q 2 0 2 Q 76 5




Foundations




i, Kareem Carr ¥\, @kareem_carr - Aug 1, 2020

EVERYTHING YOU NEED TO KNOW ABOUT "2+2=5". As a former
mathematician, | have things to say. 1/[

QO 327 11 2K ) 48K i T

¥\ Kareem Carr ¥\, @kareem_carr - Aug 1, 2020

Statements like "2+2 = 4" are abstractions. What that means is they're
generalizations of "something". You should always think of these
statements as associated with an underlying reality. As a data analyst, |
love numbers but It's my job to connect them to reality. 2/

>

Q) 28 11 62 O 615 wr

¥4, Kareem Carr @\ @kareem_carr - Aug 1, 2020

Literal-minded people might sometimes say things like | put a rooster and
hen together and | came back a year later and there were three of them
(14+1=3) or they might say | left a fox and a hen together and later | came
back and there was only one (1+1=1). 3/

¢ 86 1l 78 Q) sa4 A




i, Kareem Carr ¥ @kareem_carr - Aug 1, 2020

People like this sound stupid but they are making a tremendously deep
point. Qur numbers, our quantitative measures, are abstractions of real
underlying things in the universe and it's important to keep track of this
when we use numbers to model the real world. 4/

QO 18 1 98 ) 998 wr

¥4 Kareem Carr #4 @kareem_carr - Aug 1, 2020

This is a great lesson for a junior data scientist to remember. Whenever
you create a numerical construct like IQ or an aggression score or a
sentiment score, it's important to remember that properties of this score
might not mirror the real things being measured. 5/

QO 16 11 188 Q 14K A

i, Kareem Carr ¥, @kareem_carr - Aug 1, 2020
The very act of turning something into a number is an assumption. 6/

QO 10 11 306 ) 16K )




i, Kareem Carr ¥\, @kareem_carr - Aug 1, 2020

Replying to @kareem_carr

You can think of an arithmetic as coming from entities living in an
underlying space. For instance, 2+2 could mean 2 oranges plus 2
oranges. In which case, "2+2 = 4" means 4 oranges is the same amount
of oranges. 7/

Q 8 1 15 QO 429 w

¥4, Kareem Carr ¥4 @kareem_carr - Aug 1, 2020

You can think of an arithmetic as a system of rules like a board game and
not think about the underlying space at all. Mathematicians call such
systems "formal" which means "l don't care if this stuff really works out, |
will apply these rules blindly and hope it makes sense." 8/

Q 7 1 27 ) 578 1

i, Kareem Carr ¥4, @kareem_carr - Aug 1, 2020

The reason numbers feel so right is mathematicians have done all the
hard work of figuring our how to make calculations track with reality. They
kept modifying and refining the number system until everything worked
out. It took centuries of brilliant minds to do this! 9/

Q 8 11 s3 O 718 by




Wi, Kareem Carr ¥, @kareem_carr - Aug 1, 2020

At this point, you're probably like "Kareem, are you for real?" You
probably think you've never encountered a calculation that felt weird or
unnatural. You have! I'll prove it. 10/

O a 1 13 Q 422 0

C

¥4, Kareem Carr ¥\, @kareem_carr - Aug 1, 2020

One place mathematicians haven't quite figured out how to make things
feel as natural is operations around infinity. What is infinity times zero?
They just tell you not to do that, right? The reason is because it depends!
There is no single answer. 11/

QO 19 1 3 Q s30 0

C

Wi, Kareem Carr @\ @kareem_carr - Aug 1, 2020

If you take "infinity" to mean a process that's growing very large and
"zero" as a process that's shrinking, sometimes the shrinking process
overtakes the growing one so 0 - ¢ = 0. Sometimes it's the other way
around 0 - oo = oo, Sometimes they balance out and 0 - o0 =12,

Q 35 11 48 O 629 A

Wi, Kareem Carr ¥\ @kareem_carr - Aug 1, 2020

Because there's no one thing that always happens, we mostly avoid doing
arithmetic with infinity. Doesn't that feel like a bit of a con? They don't
have a nice set of rules for it, so they tell you not to do it? That's how it is
folks. Math isn't as clean as you think it is. 13/

QO n 11 39 O 709 T




i Kareem Carr ¥\, @kareem_carr - Aug 1, 2020

The sense that it all works out nicely is a bit of illusion based on
thousands of highly intelligent minds working hard to make sure you know
where to step without blowing yourself up. Math is logical but it's not
always neat and nice. 14/

Q 4 11 35 O 622 wr

¥l Kareem Carr ¥\ @kareem_carr - Aug 1, 2020

My situation is | analyze data all day. | turn reality into numbers. I'm not a
mathematician. | don't get to ignore reality. I'm not a layman that can
mostly live without playing with math too much. | have to sit on the border
between math and reality and make them line up. 15/

QO 14 0 32 Q 670 2

vl Kareem Carr ¥, @kareem_carr - Aug 1, 2020

So when somebody tells me "2+2=5", | WILL ALWAYS ask them for more
details rather than just dismissing them as an idiot because maybe
they're talking about chickens and turns out that's how chickens work! I

/
QO 210 t1 153 ) 16K w
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. Kareem Carr .
o 4. Kareem Carr 4 @kareem_carr
@kareem_carr

This thread walks you through a concrete example of Replying to @kareem_carr

how an algorithm can learn racism. It uses some math but : . i . .

only the minimum amount of math possible and has lots Let S Start by learnlng about Stat|Stlca| bIaS. Stat|5t|ca|
of pictures. It is *very* accessible. If that sounds like your bias is a measure of how well a guessing algorithm is at

thing read on. l

9:25 PM - Apr 4, 2021« Twitter Web App

guessing. It's very straightforward. The bias is the
average difference between what an algorithm guesses a
1024 Rotweocts /183 Quote Twoots: 8,588 Lios value is and what that value actually is. 2/11

Understanding the formula for Statistical Bias

Bias is a measure of how well our algorithm does at guessing Our attempted guess
a number that we care about. We could call that number of 0

anything. In this example, let’s call it 6.

The Formula for Statistical Bias 0

The average over all our

AVERAGE TRUE guesses across all
ZUESS s
GUEss VALUE possible datasets

2 - £[0] - 6

D Chareon_cary

9:25 PM - Apr 4, 2021 - Twitter Web App



vl Kareem Carr @\, @kareem_carr - Apr 4

The example I'm going to talk about is an algorithm that learns how to
measure feelings based on text. We call this measurement a "sentiment
score". 3/11

Q 1 Tl 15 O 317 5

¥\, Kareem Carr ¥, @kareem_carr - Apr 4

A sentiment score of zero is neutral. A positive score means positive
feelings and a negative score means negative feelings. The more positive
the sentiment score, the more positive the feelings. The more negative
the sentiment score, the more negative the feelings. 4/11

O 1 t1 15 ) 309 A

W Kareem Carr
@kareem_carr

Replying to @kareem_carr

In this example, an amazing thing happens. Our algorithm
learns racism! It learns that in general people have
negative feelings about certain minorities. Many people
will claim the algorithm is malfunctioning but it's not. It's
seems to be learning people's actual feelings. 5/11

What happens when you don’t understand what your algorithm is learning?
Womntﬂnuuubncntodlghnﬂnsmmnlmlﬂnydon‘t. '

The algorithm is probably
text t timent(“Let"* t/Italian|foog") | @ccurately learning real feelings
2.0439186169) ikmicu “’" of people based on the data but
text_to_sentiment(“Let's go get|Chinese] food") it's not learning what we
(1.4054033658] intended it to learn.
text_to_sentiment(“Let's go get Mexican| ' food") -
9. 3680198556 ‘ We never told the algorithm that
‘we didn’t want to learn racism!
j"ﬂyn-moh "is a neutral statement so the score should be about 0.
text to u-n 1-.-M(W nane 1s !nly’)
3..-3‘?: == _M(W some 13 [ESTT) We wanted to learn the sentiment score of the
1. BT6201151 sentence “My nameis " which should be
TR Wy fmse is Vvette}) independent of the particular name used Emily,
l:;z,&m;;nnuw nase is Shanique?) Shaniqua, etc

D Okarcom cart

Wty Nared s en el v by Bt e el omagws Yy Ve Vg

9:25 PM - Apr 4, 2021 - Twitter Web App



.. Kareem Carr '\, @kareem_carr - Apr 4

if we think about the definition of statistical bias at the beginning of the
thread, it gives us a hint about what our mistake is. 611

The Formula for Statistical Bias

AVERAGE TRUE
GUESS VALUE

'Bias AT

Q 2 3 16 O 303 ()

Wi, Kareem Carr @\, @kareem_carr - Apr 4

What's happening is when we learned feelings from the data, we implicitly
defined the "true value” as people's actual feelings. If we don't care
about racism then we should have defined it as people's actual feelings
excluding racism. 7/11

When it comes to data: Ignorance is not bliss

If our algorithm ‘ sentiment

assumes this
=
But the relationship
in our data looks like ‘
this

Then our estimate of sentiment will be confounded by race.

This issue is called confounding. Confounding happens whenever we
compare two things and neglect a third variable that could be driving the

difference. 8/11
0 2 1 30 ) asa '



¥, Kareem Carr ¥i, @kareem_carr - Apr 4

For instance, we might find that Apple users are more happy than
Windows users and conclude that this is because of their computer
choices but Apple products cost more. So the real reason Apple users are
happier might be because Apple users have more money. 9/11

Q 3 1 37 O 598 w

i, Kareem Carr ¥\, @kareem_carr - Apr 4

When people collect data and blindly learn whatever relationships are in
the data, they can never be sure that what they're learning is what they
intend to learn. They're implicitly making potentially false assumptions
about the causal relationships in the data. 10/11

Learning from data is never truly assumption free.

I know this
wasn’t what

you wanted to
hear.

At minimum, we must make some assumptions about causation.

D Ohaceem corr

O 2 11 56 O sa7 g,




i, Kareem Carr ¥, @kareem_carr - Apr 4
This is why it's extremely important to understand the relationships in the
data and why "learning from the data" or being "data-driven" isn't

enough when your data doesn't come from real experiments that were
designed to generate the right kind of information. 11/11

Q 5 T 81 ) 758
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DATA FOR BLACK LIVES MOVEMENT ROUNDTABLE:
COMMUNITY RESPONSES To COVID-19
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7 20 neighbourhoods with highest % visible minority
~ 20 neighbourhoods with lowest % visible minority
< 20 highest-income neighbourhoocds*®

7 20 lowest-income neighbourhoods®
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*The 20 neighbourhoods with the highest and lowest percentage of residents in low-income
heouseholds, using census LIM-AT measure.

SCURCE: TORONTO PUBLIC HEALTH OPEN DATA PORTAL COVID-19 DATASET STAR GRAPHIC

Jennifer Yang @ @jyangstar - Dec 4, 2020
This graphic shows that in the 1st wave, Toronto's poorest & most

racialized areas contracted COVID-19 at much higher rates than the city's
whitest & most affluent.
It also shows: the same thing is happening again

thestar.com/news/gtaf2020]...




Early signs suggest race matters when it comes to
COVID-19. So why isn't Canada collecting race-
based data?

f ¥ =m & in

Canada has 'no plans' to collect race-based data amid COVID-19 despite signs of
disparities in U.S.

Shanifa Nasser - CBC News - Posted: Apr 17, 2020 6:26 PM ET | Last Updated: April 18

In Chicago, black residents are 20 per cent of the population, but make up more than 70 per cent of COVID-19
related deaths, Canada doesn™t track racial data, something many advocates would like to see change
(CBC/Radw-Canada)

https://www.cbc.ca/news/canada/toronto/race-coronavirus-canada-1.5536168
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But as 10 whether Canada inends 1o collect that sort of data, a spokespersan for chief public

health officer Dr, Theresa Tam 1ol CBC News this week, "There are currently no plans 10 add
mare socal determinants of health (such a5 education or income) as risk factoes to the case
reporting form used for the collection of COVID-19 data”

Ww -
PIECAr. ana saitey

“Srructural
barriers 10

T XPOSVRE i
ro COVID49
- Unequal acess
I TESTIVG |

UG IR Lb bbb b
oo

In ¥ne ¥tnee

06 AAatx, assuwhons
e pogel Lmial-4

§ UMW%Q/LOS’ 0| I ES s




Rl e e e el e I I e I

:
!

[
i
i
i
sig
it
g E
:
i
H

o PROVINCE OF ONTANNO r
ERTIFICATE OF REGISTRATION OF DEATH 374
L 023798

l:as'?- W O, w—-via:‘ymé‘/___ -——j’@-‘ -—-47
....;‘“"'7"-01.,—* o

SONNg g 7 gt
L . Marad Wb
e S ——
9)1- ,_ . DATE OF DRA
&« BRTHMILACE

"'f::" f__x,d' e — C?
i iz ¥

ot

OF DEATH v o
. -

T W we Samann soniracted § wt of gluse of St ¥

1% e et v prveade demih b v
Pomme o o almm —

» . Office of e
} Ontario s e’

Coverremet Services  Fogarar Generst

Medical Certificate of Death - Form 16

You must use T Sibeth Regaracon Form § when repstenng sliets Ths Somm must be compketed o 000 e
;ﬁomv\;mm COTONer_ OF Ge3Qrated Denson Defore 3 Burtll peemit Can De asued. Pleane

INT cheary  bioe or Black nk an £ 5 3 permarent legal recors

INFORMATION ABOUT THE DECEASED
" Nome of Jecescad Mt it ™eoe

’ 1. 0o of 300 Jronm - By ASe, S8g. peer (i Sl

i

PN i T
ws. - ’ ~ie

!

Vi

180y " Sevaie age ' L

’l Pt oF Srai maree o Tty e e e

~—rrny

Dw—a E'\x—n Drno'u D '::;"

"?‘v; i aladhs o

GO T N Pe megige
B e Rad

Regony “emcpa®y oty » S

Pt &

COMBUENG % e COBN Bt
et COne’y remed b Pe

ST Che Bar '
Rt I SRR S ,

Ta TR W AW aN
£Q ™0 D08 ICTr Iregrancy)

BNG FOPPIAC) (AIOAG BIGTOR BAS ST bt L] J4Teeen o 200
E] et D NS T A e

el B L

o e

13 900 T SIS DRS OF BTN '-- W30 TON § IS FUCEOUR ot 1S care ’ L Dote & swrgany mmoayy

D e D'b:

P( Baeser v ywrgety o4 tperpitve S ge

} Ao, rerg re”

D,“ D.‘ Secpny Saaonge*

TR O0RS T Chuse o7 SRAT SRR S0CWE THA SCCOUNT & " vy w'-nv—.u-v-m;vn SO o Sah be semane

D-x Ds: wer” E]—n ij\s

T3 P ACCHRIL TeCTH PO CON O AMTIETTeI 16Ty

’;-\‘;:Z—;-f Ty B P TOME T Tghely IX ' II 0w 7wy wm Sy

B e i L R ]




Ontario
Human Rishts Commission

Commission ontarienne des
droits de la personne

YOUR RIGHTS CODE GROUNDS SOCIAL AREAS FOUCATION B QUTREALH OUR WORKX

Morme » Rachm and racial Gacrimration: Dt collection (Tect sheet)

Racism and racial discrimination: Data collection (fact sheet)

* show Lags

The Ontiario Muman Rights Codle (the " Codle™) permits the collection and andlyss of 2ats Dissed On fa0e and OIher grounds, Srovided that the St s collecied for purpodes CONGient with the
Code, S 35 10 MONRYY SEOrmingtion, IGenafy and remove SyStemic barmiens, S30ness MNstoncl GHadvantage and promote SUDSLItVe oguality

In the content of racial ducrirmnation, dats Colection and anaiviis Can DE & NOCERIary OF Gveh 2n clsentil 200l for usesting mhether rights under the Code are Deing o My Do infrnged and
for taking comective action. Therefore, £ 5 the Commisson's pOSoN That There are sRULONS that call for the colection and analysis of Cata about race and refated grounds. Data collection
and 3roiysis hould b unSartaken whiere an Organinetion has or ought to have meason 1o belleve that Shacrimingtion, systemic barmeny or the porpetiation of hstorcal daadvrtage may
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Evidonce from other Srpaniaations Or Jarindictions that & el poicy, Srogeam or prctive has had & Snproporionate efect on raciaslond persons.

Data collecuon should De ConOuctnd in Qood falth with the o of Producng QOO0-Quality, Courate and meaningfUl data, ather than achewing 3 Partioular sutoome. AcCepted data
olaction techrigues and proper research and dosign methadaioges thould be vsed

I ol oMo D¢ 20Propviate for 30 OMPNZATON 10 SO0 Out The Expirtine Of SOMooae who & Tamillar with QOOd Sata COleCton 30 MNalys tedhnigues. I Sther SRUATIONS, & May De possitve
10 rely On exiBling 1eSources Such 35 omployment aguity tools,  Stalt collecting the data should De given Jppropriae aning. The Comymistion recogniaes that how data colection is done
Sopends on the context, INCLANG the haue that feeds 10 me mondiornd, and t™he niture and e of the orgenuaton.
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http://www.ohrc.on.ca/en/racism-and-racial-discrimination-data-collection-fact-sheet
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i, Kareem Carr ¥\, @kareem_carr - Oct 30, 2020

The solution to racism in data analysis isn't less statistics. It's more and
better statistics. We need more of the kind of statistics that is precise in

its assumptions and transparent about its goals.
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W, Kareem Carr .
@kareem_carr

Sciences can have goals! Some folks think social
sciences aren't legit sciences because they are explicit
about their goals yet health sciences have the explicit
goal of preserving human health and we don't doubt
they're sciences.

11:30 AM - Dec 1, 2020 - Twitter for iPhone

21 Retweets 4 Quote Tweets 132 Likes
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i Kareem Carr ¥\ @kareem_carr - Dec 1, 2020

0 Replying to @kareem_carr
The cold unfeeling objective universe doesn’t care about human health.
That's an agenda humans bring to health sciences because good health is

something WE want. Similarly it's not illegitimate to scientifically study
humans in order to create a more just and equal society!
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., Kareem Carr .
@kareem_carr

There's a controversy brewing between philosophy
twitter and epidemiology twitter about how to do good
science. The question boils down to this:

Is it a good idea for scientists to show bias in how they
ask scientific questions?

It's an fun debate so lets dig in...

3:19 PM - Dec 22, 2020 - Twitter Web App

42 Retweets 12 Quote Tweets 272 Likes




i, Kareem Carr ¥l @kareem_carr - Dec 22, 2020

Replying to @kareem_carr

What | think @EpiEllie means is you should construct experiments and
collect data in ways that make it possible to falsify your hypothesis.
Otherwise, you can become trapped in prison of your own beliefs.

&) Or Ellie Murray @ @EpiEliie - Dec 21, 2020

The past 12 months, I've heard a disturbingly large number of people,
even respected senior scientists, ask the question: *how do | design a
study to prove this fact | already believe is true?”

Um, you shouldn’t?!

Ask instead: “how do | design a study to learn *if* it's true?”
Show this thread

)9 L7 O 79 % o8

. Kareem Carr ¥l @kareem_carr - Dec 22, 2020

I think @KevinZoliman has a different concern. There might be situations
where all your data so far says A is true but in fact B is true. He thinks the
only way out of this situation is to allow people to test irrational ideas just
in case they are right.

® Kevin J.S. Zollman @KevinZollman - Dec 22, 2020

While this statement will strike many as obviously true, it's worth
interrogating.

Here's the question: does science do best when it's practitioners take
a neutral position regarding the truth of a proposition?

A thread with some reasons to think "no." twitter.com/EpiEllie/statu...
Show this thread
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vl Kareem Carr ¥, @kareem_carr - Dec 22, 2020
So to summarize:

1. Don't let your data limit your hypothesizing (@KevinZollman )

2. Don't let your hypothesis completely define your data collection and
analysis (@EpiEllie)

O 1 7 O 70 &y

i, Kareem Carr ¥, @kareem_carr - Dec 22, 2020

| think principle 1 needs a caveat. First. The hypothesis should probably
come from some reasonable place like human intuition.

Q 3 0 1 Q 32 !

i, Kareem Carr ¥\ @kareem_carr - Dec 22, 2020

| think principle 2 should have the caveat that sometimes you're collecting
data in order to measure something (i.e. fit a parameter in a model). It's
not always about refuting the hypothesis.

Q 2 2 O 38 A

¥, Kareem Carr ¥\ @kareem_carr - Dec 22, 2020

In conclusion, | think both principles are true and don't conflict with each
other. They are both important ideas that scientists need to keep in mind.
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Figure 1

This figure schematically presents how the ecosocial theory of discase distribution conceptualizes the
relationship between population distributions of health, levels, pathways, and power to dlarify how health
inequities constitute biological expressions of injustice. The ecosocial theory of disease distribution posits
four conjoined core constructs (wbire oval with blue ontline) (91-98): () embodiment; (7) pathways of
embodiment; (77) cumulative interplay of exposure, susceptibility, and resistance; and (i) accountability and
agency. These constructs are fundamental to causal explication of population distributions of health. All of
these constructs operate () across the life course, contextualized in relation to historical generation (i.c.,
birth cohort) (yellow rectangle) and (5) across levels (torguoise rectangle), as mediated by (/) the society’s
political economy and political ecology (fight blue oval). For further explication of these concepts, please see
the sidebar titled Core Constructs of Ecosocial Theory as well as the sidebar titled Pathways of Embodiment.

Krieger, N. 2020. Measures of Racism, Sexism, Heterosexism, and Gender Binarism for Health Equity Research: From Structural Injustice to Embodied
Harm—An Ecosocial Analysis. Annual Review of Public Health 41(1): 37—62. doi: 10.1146/annurev-publhealth-040119-094017.
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