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THINKING

Performing the task is easy, and in the
future the interaction with software will
be mostly Al mediated.

This shifts the focus from a “HOW"”
problem to a “WHY" problem.

Are we asking the right questions?
Are we envisioning data correctly ?
Are we thinking rationally?

And mostly: what does this even
mean/imply?
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If -1- "‘"’%%‘ = $110

and the bat cost $1.00 more than the ball.

How much does the ball cost?




System 1

Fast, intuitive and
emotional

System 2

Slow, conscious
and effortful

A Higher Caseload Translates to Greater Reliance on System 1

R

SYSTEM 1 \‘-.

Fast/automatic/easy

Performs familiar or practiced
routines

Fine for small talk
Undemanding

Can perform while tired, sick or
stressed

Impressions/intuitions/feelings
Susceptible to errors

/}.

-"-..

!
§

T e

e,

Slow/effortful /hard

Necessary for novel decisions or
routines

Useful for harder questions
Tiring/draining

Impaired by fatigue, illness or
stress

Logic/analysis/reflection
Can override errors through careful
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Memory

Social

Learning

Belief

Money

Politics

Fundamental
Attribution Error
W judge others on thed
personality or fundamental
character, bul we judge
oursehves on the Siualor

Self-Serving
Bias
Our fadures ane siluatonal
but cur suCccesses ane our
resporsdility

LAA

our in-group as opposed to an

In-Group
Favoritism

W laver pecple who are n

out-group

0qnno

Bandwagon
Effect

Ideas, tads, and betels grow
&8 more people adopt them

-
Groupthink

D 1o & diesare fod conlomity
@nd harmany in the group, we
miake imabonal decisions
often to minimize conflict

ik SRhas
Availability
Cascade
Teed to our need for social
acceplance, collective befiefs
gamn mare plausibility through
public repetition

i1

Declinism

We tend to romanficize the
past and view the future
negatvely, believing that

societies/institutions are by

and large in decline

i SR
Status Quo
Bias
We tend to prefer things to
stay the same; changes from
the baseline are considered to
be a loss.

Sunk Cost Fallacy
(aka Escalation
of Commitment)
We mvest more in things that
have cost us something rather
than altenng our investments
even If we face negative
outcomes.
d—

&7

joi )
Gambler's
Fallacy

We think future possibilies
are affected by past events
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(aka Barnum Effect)

We ea Sily arimbute our
personalibies 1o vague
statements, even if they can
apply 1o a wide range of
people
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The less you know, the more

confdent you are. The more

you know, the less confident
WOl Are

Po

Francs oonidently assures

We rely heavily on the first
plece of informatian
introduced when making
decisons

“That's 50% off? Il must be

Ve rely on auvtomated
systems sometanes rushng
o0 much i the automaled
comection of actually coemect

decisions

We tend 1o foeget information
that's easily looked up in
search engines.

Search

1

‘Whal was the rarme of that

‘We place higher value on
things we partially created
aurselves

TDon't you love this pol | spent

We like doing favors; we are

more likely to do another favaor

fer someone if we've already

done a favor for them than if

we had received a favor from
that person

(2{0fe)

The more ather people are
around, the less likely we are
to help a victim

n

Irt a crowd of sludents, no ong
calied 977 when someone gof

We, especially children,
sometimes mistake eas
suggested by a questioner for
MEMOIEs.

“So did you fall off the couch
befare or after your mom

We mistake imagination for
real memones
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Fundamental Self-Serving Confirmation Gambler’s
Attribution Error Bias Bias Fallacy
We judge others on their Our failures are situational, We tend to find and remember We think future possibilities
personality or fundamental but our successes are our information that confirms our are affected by past events.

character, but we judge responsibility. perceptions.
ourselves on the situation.
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Sally is late to class; she's You won that award due fo Alice has lost nine coin losses
: lazy You're late fo class; it hard work rather than help or th:w ':EE m;ﬁ”ﬂ x cﬁnﬁﬂ gacy in a row, so she’s sure to win

Learning was a bad moming. luck. Meanwhile, you failed a S ST the next one!
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Availability Anchoring Placebo Bystander
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Money Heuristic Effect Effect
We rely on immediate We rely heavily on the first If we believe a treatment will The more other people are

examples that come to mind piece of information work, it often will have a small | around, the less likely we are

Politics while making judgments. introduced when making physiological effect to help a victim

decisions
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which store fo visit, you a great deal ” her pain, and her pain called 911 when someone gof
choose the one you most decreased hurt in a fight

recently saw an ad for.
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RUSSELL'S INDUCTIVIST TURKEY

The turkey found that, on his first morning at the
turkey farm, he was fed at 9am. Being a good
inductivist turkey, he did not jump to conclusions. He
waited until he collected a large number of
observations that he was fed at 9am. and made these
observations under a wide range of circumstances,
on Wednesdays, on Thursdays, on cold days, on warm
days. Each day he added another observation
statement to his list. Finally he was satisfied that he
had collected a number of observation statements to
inductively infer that ‘I am always fed at 9am’.
However on the morning of Christmas eve he was not
fed but instead had his throat cut, in order to be
cooked and served at the dining table.




TELL ME WHY Y0U (Hrﬁ) (WHAT D0 You MEAN? ]

T0 THERAPY, POPPER. . ‘ WELL, YOU SEEM TO BE ABLE TO
- ! ( HONESTLY, | DON'T EVEN KNOW, [ l '
J ‘ FREUD. [ DON'T REALLY EVEN BELEVE Il | EXPLAIN ANYTHING WITH YOUR THEORIES.

IN THIS SORT OF THINC. (THAT'S WHY IT I5 50 POWERFUL

NO! THAT'S WHY T IS SO SUSPECT. BUT BECAUSE YOU DONT MAKE ANY INTERESTING, YOU SEEM TO HAVE

IF A MAN HAS ANXIETY, YOU EXPLAIN CONCRETE, TESTABLE PREDICTIONS, SUCH A RESISTANCE T0 EXAMINING YOUR
HE WAS REPRESSED AS A CHILD, OR NOTHING, EVEN IN PRINCIPLE, CAN PSYCHE THAT YOU'VE DEVELOPED THE
THAT PERHAPS HE HAS UNSATISFIED FALSIFY YOUR THEORY. MOST ADVANCED DEFENSE MECHANISM

LIBIDO, OR MAYBE HE 15 SIGNALING
A FEAR OF CASTRATION!

I'VE SEEN — DENYING THE VALIDITY
- OF THE ENTIRE FIELD.

The way of science is paved

with discarded theories
which were once declared
selt-evident

NO, THAT'S NOT WHAT'S INTERESTING, WHAT'S INTERESTING, IS YOU SEE, WHEN EINSTEIN CAME UP WITH THE THEORY OF
THAT SCIENCE CAN'T BE DEFINED AS AN EMPIRICAL FIELD WHERE RELATIVITY, HE GAVE VERY SPECIFIC PREDICTIONS THAT
WE VERIFY RESULTS, BECAUSE IT INCLUDES TOO MANY THINGS. WOULD FALSIFY THE ENTIRE THEORY. BUT WHAT WOULD
k YouU CAN VERIFY YOUR THEORIES ALL TOO EASILY! / FALSIFY YOUR THEQRIES OF PSYCHOANALYSIS? NOTHING!
THAT'S WHAT MAKES EINSTEIN A AEAL SCIENTIST.
| INTERESTING...

Karl Popper




v/ Pre-science

MNormal Science

Paradigm Change
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Crisis

Crists: Weight of accumulated
anomalies, No agreement on

how anomalies are {0 be deall
with, doubls arise. Hard core
assumplions challenged,

Copyright © Phiip Bower 2007

Kuhn' and Lakatos?

Immature Sclence: No prevailling
Immature school of thought, Various

Science disparate thecries, Competition

Revolution Normal Science

Old Theory: well established, many N . o

: ormal Sciencea: Stability,
followers, politically powarful, well Delarmination of sianificant
understood, many anomalies ::‘;,

facts, f '
New Theory: few followers, untested, new l:ﬁrl:;?mlaﬁ: mmm
conceplsitechniques, accounts for

refinement and extension),
anomalies, asks new questions E|::||.111I-Er -s0lving” neither IE:L.'.IS
nor confirms its theories.
Anomalies Driven by a paradigm
Anomalies: Not all expeciations are bome Commonly hald set of baliefs,
out, Some anomalies lead to further procadures, techniques.
discoveries, Some simply ignored. Agreement upon questions of
Troublesome anomalies: Challenge key import, upon what counts as a
theoretical concepis, Resist solutions, Inhibit solution, and upon standards of
application of theory evaluation. Hard core
assumptions distinguished from
i - auxiliary hypatheses,
i _'H .
Fr A

1- Kuhn, T. S, (1962), The Structure of Sclenidic
Alternative research programs: in addressing Revolutans, University of Chicago.

i 2 - Lakatos, |, (1970). Falsffication and the
t
anomalies, some programs are generative of new et ol Beleniic ; s

facts, and some degenerative (i.e. post-rationalising  crijeism and the Growth of Knowledge. 1. Lakatos

others’ facts but not generating new ones), and A Musgrave. Cambridge, Cambridge
Datermining which is which takes time... Universily Press: 91-186,
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Frequentist
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New evidence (for
example, p value)
P(D, | H)

Prior probability
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P(H[D,D,)







Science

Pseudoscience

Willingness to change with
new evidence

Ruthless peer review

Fixed ideas

No peer review

Takes account of all new
discoveries

Invites criticism

Selects only favourable
discoveries

Sees criticism as
conspiracy

Verifiable results

Limits claims of usefulness

Non-repeatable results

Claims of widespread
usefulness

Accurate measurement

“‘Ball-park” measurement

Communicate the research

results | qu estion

Scientific
Research
Process and

information Associated
summarize resources

Identify and
record information




7l Rough Guide to
TYPES OF SCIENTIFIC EVIDENCE

Being able to evaluate the evidence behind a claim is important, but scientific evidence comes in a variety of forms. Here, the
different types of scientific evidence are ranked and described, particularly those relevant to health and medicinal claims.

Anecdotal evidence is a person's own personal
experience or view, not necessarily representative
of typical experiences. An expert’s stand-alone
CRINIan, or that QIvEn In a wWritten news article, are
both considered weak forms of evidence without
scientific studies ta back them up.

ANECDOTAL &
EXPERT OPINIONS

Animal research can be wseful, and can predict
effects also seen in humans, However, observed
effects can also differ, 5o subsequent human trials
are required before a particular effect can be said
1o be seen in humans, Tests on isclated cells can
also produce different results to those in the body.

ANIMAL & CELL
STUDIES

{expearmenlal)

& case report IS a written record on a particular
subject. Though low on the hierarchy of evidence,
they can aid detection of new diseases, or side
effects of treatments, A case series is similar,
but tracks multiple subjects. Both types of study
cannot prove causation, only correlation,

CASE REPORTS &
CASE SERIES

fobservation)

Case contral studies arg retrospective, invalving
two groups of subjects, one with a particular
condition or symptom, and one without. They then
track back to determine an attribute or exposure
that could have caused this. Again, these studies
shaw cerrelation, but it is hard 1o prove causation,

CASE-CONTROL
STUDIES

fobservationa)

& cohort study is similar 1o a case-contral study. It
involves selection of a group of people sharing a
certain characteristic or treatment (e.g. exposure
ta a chemical), and compares them over time to a
group of people who do not have this characteristic
of treatment, noting any difference in outcome.

COHORT
STUDIES

[bservatianm)

Subjects are randomly assigned to a test group,
which receives the treatment, or a contrel graup,
which commaonly receives a placebo. In ‘blind’
trials, participants do not know which group they
are im; in 'double blind” trials, the experimenters da
not know either. Blinding trials helps remove bias.

RANDOMISED
CONTROLLED TRIALS

(experimental)
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Systematic reviews draw on multiple randomised
controlled trials to draw their conclusions, and
also take into consideration the gquality af the
studies included. Reviews can help mitigate bias
in individual studies and give us a more complete
picture, making them the best form of evidence.

SYSTEMATIC
REVIEW

Mote that in certain cases, some of these types of evidence may not be possible to procure, for ethical or other reasons.
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Primary research Secondary research

Basic research*'

Theoretical Applied

hemistry, biology,
Genetic engineering/
Gene sequencing

bioinformatics,
biometrics,

psychology)

Analytical measure- |0
—— ' Material

| development

4 Genetic studies

"
_|

Epidemiological research

Clinical research

Experimental*® § Observational*® Experimental** J Observational*

Clinical study Therapy study Intervention
Prognostic study ield study B iicsiiadhi
Phase Il study
Diagnostic study

‘Phase lll study
. Observational
Phase Wstudy =~ [ .0

analysis M
Simple
(narrative)

uy Lal L

Case control
study
Fuse e TETERTT T This scheme s intended to
classify the study types as
clearly as possible. In the

interests of clarity, we have
excluded clinical epidemiology

Monitorin —a subject which borders on
Su?vetiglangé both clinical and epidemialogical
research (3). The study types

in this area can be found
under clinical research and
epidemioloy.

Secondary
data analysis

Ecological study

Description with

registry data

Classification of different study types

*1, sumetimes known as experimental research; *2, analogous term: interventional; *3, analogous term: noninterventional or nonexperimental






Build our hypothesys

0 (null hypothesis) and H1 (alternative hypothesis) approach
Be bold make choices and commit

Hypothesis Testing and
Comparing Two Proportions

» Hypothesis Testing: Deciding whether your
data shows a “real” eftect, or could have
happened by chance

» Hypothesis testing is used to decide
between two possibilities:
— The Research Hypothesis
— The Null Hypothesis

A good hypothesis is one that can be easily proved wrong if this is the case
Hypothesis are never “just true”, but rather they hold true until falsified



Theoretical

Null non-null value
Any
mean
Null Alternative
Hypothesis Hypothesis

H

L]

H

1

Typell Typel
error error



Type | Error (False Positive)
Definition: A Type | error occurs when the null hypothesis is incorrectly rejected when it is actually true. In other
words, it's concluding that there is an effect or difference when, in reality, there isn't one.

Probability Notation: The probability of making a Type | error is denoted by a (alpha), which is also known as the
significance level of the test.

Common Significance Levels: Researchers often choose a = 0.05 (5%), meaning there's a 5% risk of rejecting the null

Type Il Error (False Negative)
Definition: A Type Il error happens when the null hypothesis is incorrectly accepted (i.e., failing to reject it) when the
alternative hypothesis is true. Essentially, it's not detecting an effect or difference that actually exists.

Probability Notation: The probability of making a Type Il error is denoted by (3 (beta).
Power of a Test: The power of a statistical test is defined as 1 - 3. It represents the probability of correctly rejecting
the null hypothesis when the alternative hypothesis is true.

Example Continued: If the new drug truly has a higher recovery rate than the existing drug (H, is true), but the study
fails to detect this difference and concludes that there's no significant improvement, a Type Il error has occurred.



The traditional alpha level of p<0.05p

Alternatives

Arbitrariness of the Threshol
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Dichotomization of Results: Sett
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Overemphasis on Statistical
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oes not reflect the variability and context of
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Is to convey the strength of the evidence,
he threshold.
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pumm porting confidence

intervals alongside effect sizes to provide a fuller picture of the data and its practical implications



storytellingll data

SIMPLE
TEXT

What- is the
Mmaih point AV éoRy 3
1 want fo make? Aoy q

Just because you
have numbers doesnt
mean you neecd a ﬂfﬂpﬁf

OFTEN THERE  ©o  Avoid using tables

ARE MoRE
EFFICIENT WAYS  fop liskening ¢ start reading

SCATTER
EYES CAN CAS|LY PI.OT

Pick ouT Bl
DIFFERENCES IN
COLOR INTENSITY,

bul smaller ones
donl stand oul

Can work wedl when beginning
fo explore data and decding
where fo diq further

Good for epcoding dafa
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Variable

measures

Variable

measures

Gender M/F freq and % years of education years meanxSD
Age years meanzSD Age years meanzSD
Height Weight BMI Cm, Kg meantSD Height Weight BMI Cm, Kg meanxSD
_ _ Categ non bin Seizures/year number meanSD
Diagnosis TLE,JME, freq and %
CAE,GTCA.....
number of ASM number meantSD
Age at diagnosis years meanSD
Categ non bin o
ASM type LEV,CBZ,LTG,VPA... freq and %
SF y/n freq and %
Hospetalization/y Number meanxSD
DR y/n freq and %







Categorical

Ordinal Nominal
Categories that Categories with no
maintain an order order ranking

Binary
Nominal variables with
two categories




MNormally distributed data

.E_
=
A
y S -
(=
-
E_
|:|—
4 8 a w12 14 16
Histogram ol data
Data too peaked in middie
I:I—
B
£8-
E. |
= &
id
i |
P
| I | | | | |
-16  -1D -5 D 5 10 15
Hisiogram of data
Skewed data
2 - =
=
=1
&
55"
"8
e
| | | |
o ! 10 15

Histogram of data

Normal Q-0 Plot

. = ..r.‘“\.
o -
E —
£
]
B0
L)
-
Jo-
Feo-
&3
11- F =
I I I I I T
-3 -2 -1 1 ] 1 2 J
Theorbical Cluandibes
Normal Q-0 Plat
.E :l TN
EF
B =
30
[ o |
' T T ] T T T ]
-3 -2 -1 a 1 2 3
Theonatical Quantiles
Normal Q-Q Plot
R .
E‘ -
=
=
Br
-
o
.
&

-3 . N | 0 i F. 3
Theoratical Quantiles



Number of seizures is mostly non normally distributed

(a) Negatively Skewed (b) Normal (no skew) (¢) Positively Skewed
Mean
Median
Mode Mode
Median
o
=
Q
=
o
&
Mean
v A

Negative Direction Symmetrical Positive Direction



Some measures are limited due to ceiling and floor effects

Test, version 1

Negative Exponential (Ceiling Effect) Negative Exponential (Floor Effect)

< Pseudo-intercept

\ /

< Pseudo-intercept

Asymptote

Rate

trait

Fate

Outcome
Outcome

Asymptote

age Time Time



Number of ASM is more an ordinal than continuous variable and
Is better suited to draw cathegories, simillarly also other
variables such as years of education.

Ordinal Data )

(LA /?/7

Hotter Hottest




Some variables are most usefull as filtering variables
i.e. DR or SF

Groups of
Data

Grouping Data m
Variable Variable Calculations on
- - Groups of Data

m=p mean([90;87;86;78])
87 Concatenated Outputs
of Calculations

86 5 23

29

18
L. we mean([59; 51]]

o1




Variable combination




Variable transformation-normalization

If a data relationship looks like one of these curves,
try using a transformation of the independent variable
to make the relationship linear.

Use a reciprocal (1/x) transformation
-+

#—— Use an exponential (e*) transformation.

ncreasing

values of
Use a power (%)

o
. ; — "
\ transformation

gm2

a= 2 (square root)

Use a root !"#:ﬂ!\

transformation.

Independent Variable

increasing
values of
a

Use a logarithmic (log x) transformation, -

Dependent Vanable

Trade off-normal distribution vs easy to comprehend



Basic formula for sample size - Continuous data

2X (Z(l_afz}+ZB)2x o?
AZ

Number of samples per group (n) =

Where A = size of difference, minimal effect of interest
a = significance level (eg 0.05)
B = power, probability of detecting a significant result (typically 80%, 90%)
o = SD of data

Z, = points on normal distribution to give required power and significance

Ho:pg— 1 =0 Hy:pg—pr =46

Critical

e L L LR L L L] %

cxf2

0 i ] o —



Sample size =10
significant effect found in 1 out of 10 samples

A (10:2)
=
o
%
EE
il
£
= il
B (11;2) T
0 5 10 15 20

Dependent variable
paulvanderlaken.com | adapted from github.com/ajstewartlang

Sample size =100
significant effect found in 8 out of 10 samples

A (10:2)

Condition

B (11:2)1

0 5 10 13 20
Dependent variable
paulvanderlaken.com | adapted from github.com/ajstewartlang



What do we want to know




What are the cardiac effects of a new
ASM (Na ch blocker)?

® O
v o= 2191919
I s | ZA | PN (7NN

Does the new ASM (Na ch blocker) effect HRV ?




: EKG HRV
Demographic and

RRinterval (ms) Epilepsy related

variables
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S

e —
e —




R-R interval (ms)
i
828
T
P
n

R-Rinterval (ms)
R
T
P
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Placebo

-

Half-dose
‘)

@ O
w e
P

Full-dose

4 weeks




Patients

Dimensions of our data

Demografic Epileps HRV-TO HRV-T1

Placebo

Half-dose

Covariates Outcome

Full dose



Dimensions of our data

Demografic Epileps HRV-TO HRV-T1

Placebo
W
Sud
c
2
$ud

1+ Half-dose
Q.

Full dose

Covariates Outcome

g PlaceboTO0 =

Q

I

Half TO

I

Full TO

& N\

—8

B

F

—a

I

Half T1

I

Full T1

@ PlaceboT1

m



Patients

OOOOOOO

Placebo

Half-dose

Full dose

T test takes you all the way?

Alpha error 0.05

HRV-TO HRV-T1 +

HRV-TO HRV-T1 Alpha error 0.05
+

HRV-TO HRV-T1 Alpha error 0.05

15% chance of rejecting null hypothesis incorrectly



ANOVA rmANOVA
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Dimensions of our data

Demografic Epileps HRV-TO HRV-T1

Placebo
v
S
c
2
$ud

1+ Half-dose
Q.

Full dose

Covariates Outcome

g PlaceboTO0 =

Q
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Half TO

I

Full TO
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Full T1

@ PlaceboT1
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Response Global Fixed effect Fixed effect Random effect Residual
variable intercept parameters variables variance variance




What do we want to know




We want to
investigate what
influences survival
rate in SE

Is Survival different
in patients with What are the factors

high vs low IL-6? that relate with survival?



100

50 o

Survival [%]

Time since SE [days]

Survival (months)




How do we study survival statistics?



Patients

Dimensions of our data

Demografic Survival months IL-6

High IL-6

Low IL-6

Covariates Explanatory variable
Outcome



Survival Probability

10 1 —— Kaplan Meier Estimate
Survival Analysis
0.9 -
80% probability of surviving
beyond 22 months
1 g .
; 50% probability of surviving
: beyond 65 months
0.7
0.6 - 5
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What do we want to know




We want to
investigate TLE and
NPS functions

4 20 - .

q 5 y - a7 ¥

9 a8 |

"! ¥y

A S I a4

5 ! “ " > 25

& e 2%

: 5

Are EEG alterations in
Does TLE affect NPS the temporal lobe linked

assessment in PwE to NPS assessment in TLE
patients.



HD-EEG
gEEG analisys
Connectivity

NPS test
EPI-Track
ACE-IlI




No plan is not an answer
Machine learning is generic and not an answer

Let's talk about it and try to anticipate possible
problems



Questionaires, tests and the concept of latent constructs

Latent Construct

* A construct defined by other constructs

Responsible

"I Practical

|

Self-Control

Conscientious
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Patients

Dimensions of our data

Demografic NPS

NchXmeasuresxband

EEG /
|

Covariates
Outcome

Explanatory variable



Problems?

Multiple outcome measures
Large EEG dataset many entries
No clear classes to perform inference

Solutions?

Collapse and reduce outcome measure
on one recoded variable.

Use ML or formulate clear cut
hypothesys and test it.

Use normal values of NPS test to define
pathologic and non patologic and create
multiple binary variables



What if i have to many desired outcomes?

I.e. Quolie31, BDS-ll, GAD, MMSE, ACE-R, FAB score
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e
Correlation does not
imply causation

Divorce rate in Maine
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Use PCA to obtain 1 recoded variable that loads most of the explained
variance.
We can have a single variable continuouse that summarizes NPS tests useful as
an outcome for ML

X2

x1

%0






Use KNN to obtain recoded classes.
We can obtain classes of test performance

K Nearest Neighbors




KMeans lteration: 2 Total Within Cluster Sum of Squares: 224335

250K | \ -

200k | -
150k | -
100k | -

S0k - d

O 2 4 B a 10
Emeans lterations




What if i have to many explanatory variables?

I.e. clinical variables, EEG (ChannelxMeasurexBand)




GO narrow

Perform a clear
Hypothesis based on ,
data and test it. - P

I.e People with
pathological Epitrack
will manifest higher

Theta and Delta Power

Scientific and clean approach

Multiple hypothesis and cherry-picking is not very scientific



Go Wide

Develop a
comprehensive model. ,

I.e what are the main
EEG predictors of my
ddesired outcome using
machine learning.

Comprehensive and avoids the problem of multiple

comparisons
Overfitting can be a serious problem
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Tree 1

Prediction 1

Test Sample Input

Tree 2

Prediction 2 (...)

Tree 600

Prediction 600

Average All Predictions

v

Random Forest
Prediction
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The perfect database
Avoid redundancy: grow in complexity not just in size

Use unique identifiers (i.e Statepi_JL_exp1_T1)
Atomicity: scorporate complex data (i.e LEV1000mg= ASM->LEV, dose->1000mg/day)
Avoid NAs (in large datasets consider imputation)
Mitigate typing errors (multiple choices, ore use redcap)

Use easy index variables(index variables are at the heart of statistics, create groups to test, here is where you
can think and come up with interesting things)

Do not be afraid to simplity (“Seizure with LOC and subtle clonic jerks of the pinky of the right foot” is not a
variable LOC(Y/N) is a varianle)

One subject/One condition/One time = one ROW

Back up the Back ups of your Back up
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