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Contract Research --- Digital Health --- Real-World Data
Clinical Data Management --- Electronic Data Capture
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Kvalita a regulace hraji duleZitou roli!

[_ ISO 14155

-MDR ' e

CERTIFICATE 5017748 g

CERTIFICATE

Body Ma System No. 3053
Certification Body Management System No. 3053 TUV SUD Czech s.r.0.
TOV SUD Czech s.r.0. certifies that
certifies that

' h Institute
of Blostatistics
'ba Institute and Analyses
of Biostatistics

and Analyses

Institut biostatistiky a analyz, s.r.o.
Postovska 68/3
CZ - 602 00 Brmo
Ident. No.: 02784114

Institut biostatistiky a analyz, s.r.o.
Posdtovska 68/3
CZ - 602 00 Brno
Ident. No.: 02784114
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a Quaitty Management System for of in health and life sciences P RAC T I C E
management of research projects in health and life sciences clinical data ysis and P!
i i development and provision of CLADE-IS information system
Hionl dots gnslymis ané e services for data registration, storage and processing
and provision of CLADE-IS ion system

services for data registration, storage and processing An audit was performed, Report No. 13.035.985

Proof has been fumished that the requirements

O

compliant

An audit was performed, Report No. 13.035.985

according to
Proof has been fumished that the requirements
according to EN ISO/IEC 27001:2017
1SO 9001:2015 are fulfilled
are fulfilled. The certificate is valid from 09.06.2020 until 21.07.2022

Certificate Registration No. 12.164.656, revision No. 1
This certificate is a revision of the certificate No. 12 164,856, issued 22.07.2010.

The certificate is valid from 09.06.2020 until 08.06.2023
Certificate Regstration No. 13.032.609
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Streamlined Services for Clinical Research

Data collection

RWE/RWD projects

Data analyses

| )

Non-interventional

g* studies and clinical trials

‘/\1\’0 / \ Software

development

Pharmacovigilance ﬁ_é = Education
/ and fraining

C =\ &

Contract clinical
research

and health registries Clinical data

deE)  Sish management services

Project

management
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1. Standardy bezpecnosti a ucinnosti:
MDR, IVDR — spolehlivost, bezpecnost, dlivéra

i amun | 2. Jasné smérnice pro vyvoj a inovace:
. L CAUI — navody k dosaZeni shody s regulatornimi poZzadavky

. PFistup na trh:
CE, FDA — regulacni schvaleni jako ,,brana“ k investicim

SURGICAL SYSTEM

| daVinci 5~ S|

d 4. Podpora etického vyuziti Al:
cCQO rebot - Vysvétlitelnost modell & zabranéni zaujatosti — spravedlivé,
Al DRIVEN HEALTHCARE i transparentniAl

5. Financovani a pobidky pro dosazeni shody:
Financni podpora pro spolecnosti spliujici regulatorni pozadavky

v iba
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Proc zdravotnické pripadové studie
What |
Learned
fom“ Regulace zamérené na bezpecnost, ucinnost a transparentnost

podporuji diveéru, ktera je zakladem pro inovace i Uspésné podnikani.
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Evoluce Al
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Turing, A. M. (1950). Computing machinery and intelligence. Mind, 59(236), 433—460.

Shannon, C. E. (1948). "A Mathematical Theory of Communication." The Bell System Technical Journal,
27,379-423, 623-656.

Shannon, C. E. (1952). "Theseus, a Learning Machine." Life Magazine.

Shannon, C. E. (1953). "The Lattice Theory of Information." IRE Transactions on Information Theory, 1(1), 66-75.
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Evoluce Al

Turing, A. M. (1950,

Shannon, C. E. (194
27,379-423, 623-6F

Shannon, C. E. (19

Shannon, C. E. (195.

[ VOL.LIX. NO.236.]

MIND

A QUARTERLY REVIEW

OF

PSYCHOLOGY AND PHILOSOPHY

E—

I.—COMPUTING MACHINERY AND
INTELLIGENCE

By A. M. TURING

1. The Imitation Game.

I PROPOSE to consider the question, ‘Can machines think?” This should
begin with definitions of the meaning of the terms ‘machine’ and

‘think’. The definitions might be framed so as to reflect so far as
noccihle the normal 11ce of the worde it thie atfitiide 1¢ danceralie TF

[Uctoﬁerﬁyﬁﬂ—/)
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vical Journal,

n Theory, 1(1), 66-75.
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Evoluce Al
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Turing, A. M. (1950). Computing machinery and intelligence. Mind, 59(236), 433—460.

Shannon, C. E. (1948). "A Mathematical Theory of Communication." The Bell System Technical Journal,
27,379-423, 623-656.

Shannon, C. E. (1952). "Theseus, a Learning Machine." Life Magazine.

Shannon, C. E. (1953). "The Lattice Theory of Information." IRE Transactions on Information Theory, 1(1), 66-75.
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Evoluc |
N The Bell System Technical Journal
Shannon, C. Vol, XXVII July, 1948 No. 3 rnal,
27,379-423,
Shannon, C. A Mathematical Theory of Communication

By C. E. SHANNON
Shannon, C. ry, 1(1), 66-75.

IXTRODUCTION

HE recent development of various methods of modulation such as PCM

and PPM which exchange bandwidth for signal-to-noise ratio has in-
tensihied the interest in a general theory of communication. A basis for
such a theory is contained in the important papers of Nyquist' and Hartley?
on this subject. In the present paper we will extend the theory to include a
number of new factors, in particular the effect of noise in the channel, and
a: the savings possible due to the statistical structure of the original message iba
and due to the nature of the final destination of the information.
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Claude Shannon & Theseus
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Bell labs, http://www.bell-labs.com
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1960 Emile Delavenay v knize o strojovém prekladani prfirozeného jazyka:

“While a great deal remains to be done, it can be stated without hesitation that the essential has
already been accomplished.”

1965 Irving John Good ve svych statich o Al:

“It is more probable than not that, within the twentieth century, an ultraintelligent machine will be
built and that it will be the last invention that man need make.”

1968 Marvin Minsky, technicky poradce u filmu 2001: Vesmirna odysea

“The HAL 9000 is a conservative estimate of the level of artificial intelligence in 2001.”

VI iba
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Rozmach hlubokého uceni

2015 John Sowa ve svych statich o neuspéchu Al:

“No computer system today can learn and use language as fast,
as accurately, and as flexibly as a three-year-old child.”

VI iba



Rozmach hlubokého uceni

Who 15 Stoker?
Q Folt ONF WELIOME 0wt
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$1.000
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$77,147

Who is Bram
Stoker?

$17,973
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Zdravotnické Al kazuistiky

>>>>

Diagnostika Terapie

* Analyza mnohorozmérnych dat, * Robotika a exoskeletony,

* adetekce abnormalit » zpfesnéni / fizeni pohybu
...bez primé fyzické interakce. ...vstupni kontrolni signaly od Clovéka.

"\
Minimalizace lidskych chyb CYBErROYNE

carebot 5P spojenych s kognitivnim da VinciJ‘a@

Al DRIVEN HEALTHCARE

bottleneckem SURGICAL SYSTEM

v & @ e iba
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Zdravotnické Al kazuistiky

A
A
A
A

Diagnostika Terapie

* Analyza mnohorozmérnych dat, * Robotika a exoskeletony,

* adetekce abnormalit » zpfesnéni / fizeni pohybu
...bez primé fyzické interakce. ...vstupni kontrolni signaly od Clovéka.

"N/
(f. Minimalizace lidskych chyb CYBErROYNE
corebot = o0  spojenych s kognitivhim da VinCiﬁ
Al DRIVEN HEALTHCARE 8 bottleneckem SURG[CAL SYSTEM

.

>HAIDI ~

\_—/ \

Administrativni systémy:
zpracovani prirozeného jazyka - analyza textovych dat - provadéni rutinnich dkon( - zvySovani efektivity.

N y
v & @ e iba
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Spole¢nym jmenovatelem je schopnost Al/ML aplikaci resit lidské limity,
jako je kognitivni Uzké hrdlo. Al prichazi jako nedunavny pomocnik, ktery
pomaha zvladnout komplexni data, minimalizovat chyby a zefektivnit
procesy.
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Spole¢nym jmenovatelem je schopnost Al/ML aplikaci resit lidské limity,
jako je kognitivni Uzké hrdlo. Al prichazi jako nedunavny pomocnik, ktery
pomaha zvladnout komplexni data, minimalizovat chyby a zefektivnit
procesy.
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Jak dobra je Al?

Zdroje ,,nekvality” dat:
1. Sum a anomalie:
chyby méreni, preklepy, fraud

2. Zkresleni v datech
bias, predsudky

3. Chybéjici nebo neuplna data
nevyplnéné hodnoty

- Nespravné zavéry a predikce.

»Data is the new electricity”
--- Andrew Ng (Coursera, Google Brain)

-------------
-----------
.........
-------
-----

Ztrata dUvéry ve vysledky.
Naklady na opravy.
Etické dUsledky.
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Zdroje ,,nekvality” dat:

1. Sum a anomalie:
chyby méreni, preklepy, fraud

2. Zkresleni v datech
bias, predsudky

3. Chybéjici nebo neuplna data
nevyplnéné hodnoty

- Nespravné zavéry a predikce.

»Data is the new electricity”
--- Andrew Ng (Coursera, Google Brain)

-------------
-----------
ooooooooo
ooooooo
-----

>>>>

Ztrata dUvéry ve vysledky.
Naklady na opravy.
Etické dUsledky.
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£458 CLADE-IS
’ = L:f CLIMICAL DATA WAREHOUSE

|b Institute e
of Biostatistics

and Analyses

Electronic Data Capture

Clinical Data Management platform
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Features

* Robust eCRF (electronic Case Report Form)
design

* Flexible data access management
(configurable user roles and privileges, custom
definitions of form statuses)

e Easy & ergonomic user navigation

e Data insights through configurable
dashboards and reports

Healthy data

CLADE-IS represents an information system
for clinical data warehousing. Researchers

in health and life sciences industry

use this EDC platform(Electronic Data Capture)
for secure and intuitive data management.

iba
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Data entry

Create and edit forms
Who: Healthcare

* Informed consent under GDPR signed? p ro feSSI O n a l
[ ] N Where: Study ﬁl

ate of | ning according to the GDPR
2

* Date of birth
I | & |
* Sex ==

A i = —==(x
I Choose I =@
* Initials —d

| | O Data entry

* Attending physician @
| [ = |

Patient’s Memo ID @

automatically generated (not editable)

v & @ e iba



Data entry - UX features

Wide range of data types and question settings

Selection of tender joints

text - short text, long text 2 (®) Specify (show Figure) (O Hide figure (O No joint (0)
date - date and time, date, time ket o sl foihs b
selectbox — enumerate, codebook '

. RIGHT SIDE \ LEFT SIDE
number - integer, real |

yes /no

file SHOULDER
button 1 Q O

heading text

4 N - ELBOW
on JEQ
... other (custom) O : . O__Rmm

* Date of birth

‘ ‘ B | o 2 | o . [ Rl
o : o P
Pad B\ /& oo
* Gex o9 O. o
O man O woman O O e
* |nitials
Autocomplete :
‘/,' \-\\\'
| I
o W

ICF signed?

4’6’@ U f e Oves OnNo

-------------
-----------
.........
-------
-----
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Who: Data manager

Where: Designer ;/

O Study design

&
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Data entry - UX features

Fdit checks & instant validation

MEMCATION - BIOLOGICALS (PLEASE NOTE THE CURRENT STATUS, RESPECTIVELY ANY CHANGES SINCE THE LAST VISIT)

MEDICATION - RITUXIMAB

MEDMCATION - TARGETED SYNTHETIC DMARDS (PLEASE NOTE THE CURRENT STATUS, RESPECTIVELY ANY CHANGES SINCE LAST VISIT)

MEDICATION (PLEASE RECORD THE CURRENT STATUS, RESPECTIVELY ANY CHANGES SINCE THE LAST VISIT)

Corticoids € DMARD synthetic € Mon-selective NSAIDs € Cox-2 inhibitor €

>>>>
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UX features *
Skip logic
* Patient signed Informed Consent Form Who: Healthcare
Oves Ono professional
Where: Study

PATIENT SETTINGS

[] Training patient

il
OO

O vkladani dat

v & @ e iba
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Data Quality Checks

Queries

Query - Form Created .
D Patient ID CET the Form Message Status,  Action .
Who: Monitor
4771 Follow-up Two Follow-up Forms have the same Datea, new o—-.=-
: Stud ﬁl
9310 RE The Adverse Events Form cannot be established with a date of origination of adverse event s = Where’ Stu y
- that fFollows the date on which the patient Follow-up was terminated. Open
c75 RA_2773_VS Follow-un There is no Quality of life with SF36 Filed For the entry visit ar the visit after 1 year, 2 vears, i =
etc., or the dake
Chemotherapy dose reduction indicated, but no dose reduction in clinical database. Please correct data.
4770 of Two lQualityloFli
Quality of Life Fq [ J22ul2021, 1343 closed _ RESPONSES (5) / UNREAD (5)
1180 T?rl‘ﬂl'ﬁtli-l‘l The patient shov
monitoring indicate in the s¢ - [ Jezauzoznomn

Total dose of each chemotherapy regimen was reduced, not available info here

IT?rml'.ztr:-n The patient show

|:|-|.;.r toring indicate in the se - [ ] 23Jul2021,0816

Carboplatin AUCS total dose 400mg instead of 550mg Pemetrexed 500mg/m2 total dose 750mg instead of 980mg

4248 ATTRA-2090

The First Fallow-
register at all. Pl

6300 Follow-up or add missing e - [ J190ct2021,14:40
patient skarted t V0 values: Carboplatin AUCS and Pemetrexed 500mg/m2 V2 values: Carboplatin AUCS and Pemetrexed 500mg/m2 V3 values: Carboplatin AUCS and Pemetrexed 500mg/m2 AND Chemotherapy dose reduction is answered YES.
FOI'ITI (Evalua I:ion Dosage is reported the same an all visits, please explain the reduction or correct answer.
- [ }210ct2021,10:00

Change was done for Pemetrexed, not such availability For Carboplatin units

- [l 2Nov2021,11:40
oK




Data lineage
Audit trail

QUESTIONS BY CONTENT QUESTIONS BY TIME

Forms questions

INFORMED CONSENT

Informed consent
Change

Date

30/05/2018 09:26:18
30/05/2018 16:42:53
30/05/2018 16:44:02

Date of informed consent
Change

Date

30/05/2018 09:26:18
30/05/2018 09:26:35
30/05/2018 16:44:02

Author

Petra Jobankova
Petra Jobankova
Petra Jobankova

Author

Petra Jobankova
Petra Jobankova
Petra Jobankova

CML TREATMENT OVERVIEW

Traskmank Funs (mainl

27 | 13212030/05/2018 09:26:}
28 | 13212030/05/2018 09:26:»

29 | 132121 30/05/20vPetra Joba

® fé’@ 30 | 132121 30/05/20vPetra Joba
31 | 132121 30/05/20rPetra Joba

. 32 | 132121 30/05/20vPetra Joba

FORM STATUS

Status Value
Original New Original
: Empty

Empty Invalid

Invalid Done

Status Value
Original New Original
: Empty

Empty Skipped

skipped Empty

23628 INF-0001*INF-8201»Yes
23628 |INF-0001»INF-8201»Yes
23628 INF-0001*INF-8201»Yes
23628 |INF-0001*INF-8201»Yes
23628 |INF-0001*INF-8201rYes
23628 INF-0001+INF-8201»Yes

Change to question
Change to question
Change to question
Change to question
Change to question
Change to question

Yes

Q125
Ql26
Q673
Q620
Q627
Q628

L | o

Data con®Data control
Note Data control
Date of irInformed rempty
Date of l2Survival empty
Date of dvSurvival empty
Phase of #Survival empty

empty
empty
empty
empty
empty
empty
itmempty
empty
empty
n empty
nalkkempty
nalempty
empty
empty
empty
empty
skipped
skipped
skipped
skipped

x -.a-.a-oa-.:-.a--

>>>>

Who: QA manager
Where: Study @

O Data entry

iba



Data insights
Dashboard

Number of patients

Total number of Forms

13 /1
total / newly added

(new for last 30 days, testing and shared pacients are not
included)

64 /7 /41
total / valid / pending
(testing and shared pacients are not included)

Total number of queries

Number of new queries

13/6/7
total / opened [ closed
(testing and shared pacients are not included)

4/1/3

total / opened / closed

(last 30 days, testing and shared pacients are not included)

>>>>

Who: Coordinator

Where: Study ﬁ‘

O Data validation

()

[ -
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Data insights

Interactive reports

Patients

Total number of patients

Revmatologicky Gstay,
Praha

Revmatologie MUDT.

Fakultni nemocnice u
sv. Anny v Brné

Fakultni nemocnice
Plzefi

MEDIPONT PLUS s.1.0.,
Ceske Budgjovice

MEDICAL PLUS, 5.r.0.,
Uherské Hradiste

Fakultni nemocnice
Olomouc

Thomayerova
nemacnice, Praha

Fakultni nemocnice
Brno

RevmaCV s.r.o.,
Chomutov

BORMED s.r.0,, Ostrava
Fakultni nemocnice
Hradec Kralove
Nemocnice Jiblava

Fakultni nemocnice v
Motole

{3 DOWNLOAD AS PDF

Increment of patients over a given period b

% Total @ inJuly 2022 @ InAugusi 2022 @ In September 2022

Revmatologicky ustav, &
Praha

Revmatologie MUDT.
Kla..

Fakultni nemocnice u
sv. Anny v Brne
Fakultni nemocnice
Plzen

MEDIPONT PLUS s.r.0.,
Ceska Budéjovice
MEDICAL PLUS, 5.r.0,,
Uherske Hradiste

Fakultni nemocnice
Olomouc

Thomayerova
nemacnice, Praha
Fakultni nemocnice
Brno
RevmacCVs.r.o.,
Chomutov

BORMED s.r.0., Ostrava .

Fakuitni nemocnice
Hradec Kralové

Nemocnice Jiblava .

Fakultni nemocnice v
Motole

>>>>

Who: Coordinator

Where: Study ﬁ‘

O Data validation

iba



’llLﬂnl.,Lﬂf,,ﬂ,

User Guide

CeoAarct
Searc \ FUD

Fffic publf@ed .o
Advanced
Send tO Display options

Save Email

72. Online ahead of print. cuLL TEXT LINKS

al—World Data

ed Inform. 2021 Apr 12. dot: 10.2196/271

y JIMRM
Anomaly Detection Algorithm for Re
and Evidence in Clinical Research o
: 1 David KudlaZek 2,

Vendula Churova 1 2 Roman Vyékovsk\] 1 2 Katefina Marsalova

Daniel Schwarz

liations + expand

Affi
DOl 10.2196/27172

pPMID: 33851 576

Free article

based medicine,

ral part of evidence-
rch. Input data are

Abstract
has become an integ
al resea

Statistical analysis, which
. modern clinic

Background:
i data quality thatis of critical import

o £ ol
iba




.............
-----------
.........
ooooooo
-----

From a hypothesis to an outcome

@) Study design
((5?} O Data validation

[ =

_ o )
T ok

Hypothesis

Data analysis

[ =

O
Data entry
® T .
K iba



Toolkit for data analysis

2, %  rssssszsssssisiie

>>>>

Logged in user: Radomir Stana (Fiu

Export

CLADE-IS REPORTER
L
Dashboard Reports overview Study settings =

New complete export

LOAD INPUT PARAMETERS FROM TEPLATE

351 etting

LOGOUT

Header format &

Template description

* Centers * Save the input parameters to a template
LRl |Donotsave = l
Export name
* Form states Export name variable @
Pending -
Aditional Template name
Randomized | l
Not randomized ~

l Alias_i[n]

Export arrangement @

l Multiple sheets - episodes on sheets separately

* Language mutation

l en_CB

Notify by email after creating the export

.

Who: Analyst

Where: Reporter ilili

[!

Data analysis
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Toolkit for data analysis

Report

lh a Institut
biostatistiky

a analyz

Centrum

Celkem

Celkem

124
328
46
100
101
73
211

2196

Institut biostatistiky a analyz, s.r.o.

Postovska 68/3, 602 00 Brno

http://www.biostatistika.cz helpdesk@biostatistika.cz

Registr HARM -

Aktualni prehled pacientu v registru

Pacienti

Léceni

124
328
46
88
101
73
211

24
52
268

156
19

132

74
63
50
60

2142

Nelééeni

® clclc|lo|olo|ole

Lécba (probihajici a ukon¢ena)

Terapeuticky postup

Dasabuvir +
Ombitasvir

+
Paritaprevir
/ Ritonavir

33
64
4
13
24
4
30
37
6
29
49
0

~
o » w o N own o

2 2

Stav k datu: 04.11.2019 08:01

Lé¢ba (ukonéend)

Terapeuticky postup

Desabuvlls; Dasabuvir + ?"“'“‘"" %
+ 2 o 2% P
PRSP poransasr partapred LIPS pvantae
+ RBV + RBV
15 13 33 15 11
27 80 64 27 44
2 5 4 2 5
3 13 12 3 7
1 26 22 0 26
5 19 4 5 13
2 25 30 2 8
18 32 37 18 32
0 0 6 0
2 ] 28 2 0
12 68 48 10 52
] 0 0 0 0
0 35 6 0 18
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0 0 0 0 0
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Who: Analytik

A

Where: Reporter

Data analysis
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Toolkit for data analysis

On-line vizualization
Who: Healthcare

TABLE GRAPH [ prOfeSS|Onal
[ ]

Follow-up date HAQ DAS 28-FW Where° StUdy
12/05/2022 15 5.7325

24/11,/2021 1.88 67709

24/08/2022 1.88 4.833

09,/06/2022 2 6.0125

12/05/2022 15 5.7325

I
03/02/2022 1.88 7.1353
24/11/2021 1.88 6.7700

T

Data analysis

FORM STATUS

Form status
| valid = |
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Toolkit for data analysis

Visual analytics on a project website

Data analysis

¥ sample selection

Summary

- treatment lines

* Endpoints

Ta

Select data of centre

all -

=  RMG | Registry of Monoclonal Gammopathies Log-out

You have selected:

Centre: all. Switch: included.

Year of diagnosis: before 2007-2019. Clinical trial: total.
Year of treatment initiation: before 2007=2019. Transplantation: total.
Age: botal,

Line of therapy: total.
Treatment regimen: total.

Selected data: 6 172 patients (13 977 lines of therapy).

Data generated: 2015-11-04.

Caution: Analytical outputs display nonvalidated primary data. All lines of therapy with incomplete
data in selection criteria excluded From analysis.

Characteristics of patients

vear of dlagnosis

2005 2013

Year of treatment Initlation Age at treatment Initiation
[ 2006 ] 2019 » total

up to 70

=T0

Characteristics of therapy

Line of therapy

>>>>

Who: Biostatistician

Where: Ext. website

Data analysis
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Toolkit for data analysis

Visual analytics on a project website

N Who: Biostatistician
RESDY 358 iba

Total number of patients

Patients by sex All diagnoses Patients by diagnosis Where: EXt. WebSite

. . Diagnosis
8 (2%} 7 [2%) @ Fresymptamatic
DM DMOD/BMD FSHD LGMD SMA .
SMAQ
97 {27%)
R, Sha
L Date range 121 (325
178 |50%) 180 {50%) - MA
10/3f2011  7/21/2023 sma
T
5 I [
Sex @Female @ Male 3 58 121 (34%)
Number of patients in current filter
Patients by age at enrcliment Number of patients by date of enroliment
155
150 60 —
P —
=
5
=
3 1o a0 .
% Data analysis
65
£
s ® e 37 20
=z k2] 27
1
o ] o
05 6-10 11-20 21-30 31-40 41-50 51-60 61-70 011 2mz 2013 2014 2015 2015 2017 2018 2019 2020 2021 2022 2023
Age group Date of enroliment
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https://ready.registry.cz/index.php?pg=prehled-dat

Jak dobra je Al?

Zdroje ,,nekvality” dat:

1. Sum a anomalie:
chyby méreni, preklepy, fraud

2. Zkresleni v datech
bias, predsudky

- Nespravné zavéry a predikce.

3. Chybéjici nebo neuplna data
nevyplnéné hodnoty

»Data is the new electricity”
--- Andrew Ng (Coursera, Google Brain)

-------------
-----------
ooooooooo
ooooooo
-----

>>>>

Ztrata dUvéry ve vysledky.
Naklady na opravy.
Etické dUsledky.
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V 4 A4 A
resieni a preasu A
A
A
Overcoming Racial Bias In AI Racial bias in a medical algorithm favors white
Systems And Startlingly Even In patients over sicker black patients

Al Self-Driving Cars

Al expert calls for end to UK use of

‘ - : ’ : Al Bias Could Put Women’s
raCIally biased algorlthms Lives At Risk - A Challenge For

Gender bias in Al: building Regulators
Bias in Al: A problem recognized but

fairer algorithms still unresolved

Amazon, Apple, Google, IBM, and Microsoft worse at
transcribing black people's voices than white people's with
Al voice recognition, study finds

Millions of black people affected by racial

, biasin health-care algorithms When It Comes to Gorillas, Google Photos Remains Blind
SYST E M AT I C KA Study reveals rampant racism in decision-making software used by US hOSpi[alS - Google promised a fix after its photo-categorization software labeled black people as gorillas in 2015. More than two years later, it hasn't found one.

N CHYBA y The Week in Tech: Algorithmic Bias Is
Bad. Uncovering It Is Good.

Google ‘fixed' its racist algorithm by removing
gorillas from its image-labeling tech

Artificial Intelligence has a gender bias

. . problem - just ask Siri
The Best Algorithms Struggle to Recognize Black Faces Equally

US government tests find even top-performing facial recognition systems misidentify blacks at rates five to 10 times higher than they do whites.
a8
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Jak bojovat s predsudky

1. Pre-processing datového souboru
2. Post-processing na urovni vystupu z modelu

3. Generovani syntetickych dat

Generative Adversarial Networks (GANs) — Generativni ,protivni“ sité
Variational Auto-Encoders (VAEs) — Variacni autoenkodéry

Synthetic Minority Over-sampling Technique (SMOTE) — Technika syntetického pre-vzorkovani mensin

Kvak D, Bfezinova E, BiroS M, & Hruby, R. Synthetic Data as a Tool to Combat Racial Bias in Medical Al: Utilizing Generative
Models for Optimizing Early Detection of Melanoma in Fitzpatrick Skin Types IV=VI. In International Conference on Medical
Imaging and Computer-Aided Diagnosis, 2022, pp:317-330).

Shahul Hameed MA, Qureshi AM, Kaushik A. Bias Mitigation via Synthetic Data Generation: A Review. Electronics. 2024;
13(19):3909.

Draghi B, Wang Z, Myles P, Tucker A. Identifying and handling data bias within primary healthcare data using synthetic data
generators. Heliyon. 2024; 10(2):e24164.

-----------------
ttttttttttttttt
-------------
-----------
ooooooooo
ttttttt
-----
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Jak dobra je Al?

Zdroje ,,nekvality” dat:
1. Sum a anomalie:
chyby méreni, preklepy, fraud

2. Zkresleni v datech
bias, predsudky

- Nespravné zavéry a predikce.

3. Chybéjici nebo neuplna data
nevyplnéné hodnoty

»Data is the new electricity”
--- Andrew Ng (Coursera, Google Brain)

-------------
-----------
ooooooooo
ooooooo
-----
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Ztrata dUvéry ve vysledky.
Naklady na opravy.
Etické dUsledky.
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Jak dobra je Al?

What |
Learned

From
‘.

-----------------
ooooooooooooooo
.............
-----------
ooooooooo
ooooooo
-----

Algoritmy a technologie Al/ML muzete pouzit pro zlepseni kvality dat,

a tedy predchazet chybnym vysledkiim analyzy.

iba
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Co si z toho odnést

>>>>

1. Pozor na dlouhodobé predikce (a taky na neférova MEMEcka)
...technologie neexistuje ve vakuu

2. Regulace mohou stimulovat inovace
...Uuc¢innost — bezpecénost — transparentnost => dlvéra

3. Demokratizace Al:
...kontrast s Watsonem - uzavreny systém vs. kazdodenni nastroj

4. Al/ML aplikace pomahaji v feseni lidskych limita:
...mate kognitivni uzké hrdlo a potrebujete prestavky!

5. Nepodcenujte kvalitu dat:
...odstrante anomalie a zkresleni pomoci ML algoritm
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>>>>

CDM best practices

“Data is the second most important thing in the clinical trials,
where the first thing is obviously subject wellbeing and health.”
--- Tomds Machulka, CZECRIN & PremierResearch

“Bleeding as a concept is different between clinical trials and health care.”
--- Adam Chee, WHO & National University of Singapoure

“In population studies which maintain a lot of health records and sensitive data,

nobody will provide you the data in one common database.”
--- Richard Huilek, RECETOX PrF MU

“For me data management is really about finding the right balance
between data as an asset and data as reliability.”
--- Luke Woodham, St George’s University in London
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WWW www.biostatistika.cz | www.clade-is.com

@ schwarz@biostatistika.cz

@ https://www.linkedin.com/in/daniel-schwarz-197706/

e https://ibapodcast.podbean.com/
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