5/2/22

P(A]| B) =

Statistics for HCI

‘i"v% > ‘:‘: "‘v

Alan Dix

el fz- & o

P(B)

— CHI 2022 — Alan Dix

[
q‘w , ‘ o

https: i
ps.//aIand|x.com/statistics/chi2022/
ﬁ"

_k  p<oo1 P ot |
TN g
o B Tt - 112 2\‘1 etk imec i el
e O LA tation / formal lan guag 75 70]
= 228%)
Statisti 2 N
ics for HCI 0,( P<I<;01 e [02 3.7]
o/ ci 0
a 95% conf. int. "

’ \4 ’ y

what does it all mean?

CD;II‘;_:_;.:.: V; IC: P
Machine learni P(A | B) = M

P(B)

Modeling and ¢

Computer graph

1

m’::j% i
= Revi / ‘
= Review A

s

e
M"’“ﬂ (I\emism\de oo
onaf hefaeds|

vmv//dxdm muﬂn\m“ﬂ

et 2RO |

Accepted: mmowl\“‘ |

Researg

Ridding science
not merely

(¢ more maligned

mm\,mm\ of ,mﬂ here is no stats
han the Pvalue Hundredss of papers
e dosn ond anay o 3 suecsE
T G e, l o whih ead PP

hﬂ;mhesls significance es

crossed:

rcher.
Stat,st'c
o Matthey g,

‘nature.con’

iono mrpnszlha some hal
NHST me!

smmml m!elen(e) inthe.
Appled Socia P9 ologyn FebruarY

d Deg
F“’h

UL L == -
of shoddy statistics will reqt
the last one, say J&

DATAPIPELINE

journal Busic

1) i fct have scant effect

ffrey T. Le

Cun ! Statistics; |,

confused?

quire scrutmy of every
ek and Roger D. Peng.

thelr own analysis sut
are based on cultu!

ey frequenty
‘plomedical mem

dataanaysts To

ma\)i‘sistang}s { through an apP|
‘model, and difieent disciplin

of data structare as Tongitu
often g0t uwith generaliz
uation:
e etcal reseatch lareel
cal statistics, ot}
\he behaviour and process

step,

ibcultures
ral convent)

sohnmsdn

0/\[—

focus on understanding

5% sig.

concepts and ideas

Statistics for HCI

—CHI 2022 — Alan Dix

4



5/2/22

A0TIWATE CTEalioll and ndanadeimnent i58.770

odels of computation

orithms / Theory / M

computi

make the most of your
empirical effort and
avoid misleading results
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overview —three parts

wild and wide

understanding randomness, bias and variability
distributions and long tails

doing it
alternative statistical analyses: the ubiquitous 'p' to Bayesian
common issues and critical differences

design and interpretation

gaining power — avoid the dreaded 'too few participants’
making sense of your data and avoiding the pitfalls
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the website

Statistics for HCI

about

NEWS:

https://alandix.com/statistics/
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the videos

7% Making sense of Statistics in HCI

HCI Statistics Course 2017

Stats Book Alan HCI Videos

Introductory videos

Why_are probabilty and statistics 5o hard?

L |

Probabilty can be hard - from goats to DNA
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https://hcibook.net/gen/ HClstats2017/ u['
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do | need statistics?

just eyeball the data ...

]
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satisfaction

System A System B

is system B better?

how many participants?

3000 — sure thing

3 —maybe just chance
6, 15, 30, 90, 300, ...?

you do stats all the time!
but how can you know

that you are right?
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why are you doing it?

exploration vs. validation

process vs. product
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research
exploration  validation
finding answering
questions them
ethnography experiments

in-depth interviews  large-scale survey
detailed observation  quantitative data
big data
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explanation

&

finding
why and how

qualitative data
theoretical models
mechanism
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development

design .l build

ﬁ process | |
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. summative
formative

does it work
make it better

product
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exploration / formative
— find any interesting issues
— stats about deciding priorities
validation / summative
— exhaustive: find all problems/issues
— verifying: is hypothesis true, does system work
— mensuration: how good, how prevalent
explanation

— matching qualitative/quantitative, small/large samples
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are five users enough? )
i e
original work

Nielsen & Landauer (1993) about iterative process

not summative — not for stats! N.B. later work
on saturation

to find enough to do in next development cycle
depends on size of project and complexity

how many?

now-a-days with cheap development maybe n=1
but always more in next cycle
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why are statistics so hard?

holding on to opposities

]
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Why are statistics so hard?

in two minds

— conscious vs. sub-conscious
mathematics and materiality

accepting uncertainty
— probability and the unknown

counterfactual reasoning
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Why are statistics so hard?

in two minds

— conscious vs. sub-conscious

? Parking
A Fine
£50

? Tax
° Refund
£20
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Why are statistics so hard?

in two minds
mathematics and materiality
—a foot in the world

3 apples + 2 oranges = ?
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Why are statistics so hard?

in two minds
mathematics and materiality
accepting uncertainty

— probability and the unknown

— probability helps to tame the unknown
... but it never goes away!
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Why are statistics so hard?

in two minds

mathematics and materiality
accepting uncertainty
counterfactual reasoning

— from observation to cause
— lots of “what if?”

Statistics for HCI — CHI 2022 — Alan Dix

25

Statistics for HCl — CHI 2022 — Alan Dix

27

26



