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V skratke

Nasa intuicia # Pravda
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Skriningové Narodeniny Collider Bias
Testovanie :

correlation = -0.72
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Skriningové Testovanie



nastala udalost B
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P(AB) =




@ - pozitivny test

O - negativny test

© - Clovek je zdravy

® - Clovek je chory

P(®) = 0.01

P(|®) = 0.9 (senzitivita)
P(©]|®) = 0.99 (Specificita)

® 6 6 6 6 o6 o

Nahodne vybraného ¢loveka budeme testovat, test vyjde pozitivny. Aka je
pravdepodobnost, ze tento Clovek je skutocne pozitivny?






P(®N ) P(2|®)P(®)

Pele) = P(@)  P(@|®)P(®)+ P(a|0)P(®)
0.9-0.01

_ = 0.476.
0.9-0.0140.01-0.99
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Narodeninovy paradox



Na predpandemickej party (offline) sa stretne k ludi.

Aké je najmensie k také, aby bola Sanca, Ze aspon jedna dvojica ma
narodeniny v ten isty den vacsia ako 50%?
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1 — P(kazdy ma narodeniny v iny den)

# vhodné moznosti
# vSetky moznosti




1 — P(kazdy ma narodeniny v iny den)

# vhodné moznosti
# vSetky moznosti
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# vhodné moznosti =365-364- ... - (365—k+1) = m
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1 — P(kazdy ma narodeniny v iny den)

# vhodné moznosti
# vSetky moznosti

365!

# vhodné moznosti =365-364- ... - (365—k+1) = m
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# vietky moznosti = 365-365- - - - - 365 = 365
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, . . 365!
# vhodné moznosti (365—23)!

- < 5 = = 0.5073.
# vSetky moznosti 36523 0.5073




, . . 365!
# vhodné moznosti (365—23)!

- < 5 = = 0.5073.
# vSetky moznosti 36523 0.5073

23 ludi ??
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Collider Bias
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Pomohlo ???
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Simpsonov paradox



1973 UC Berkeley

All Men Women
Applicants | Admitted | Applicants | Admitted | Applicants | Admitted
Total 12,763 1% 8,442 44% 4,321 35%

https://en.wikipedia.org/wiki/Simpson27sparadox

Zdroj:



Diskriminacia ???

-
@

=
&)



1973 UC Berkeley

All Men Women
Department

Applicants | Admitted Applicants Admitted Applicants Admitted
A 933 64% 825 62% 108 82%
B 585 63% 560 63% 25 68%
C 918 35% 325 37% 593 34%
D 792 34% 417 33% 375 35%
E 584 25% 191 28% 393 24%
F 714 6% 373 6% 341 7%

Total 4526 39% 2691 45% 1835 30%

https://en.wikipedia.org/wiki/Simpson27sparadox

Zdroj:



Zjednodusené vysvetlenie
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Zdroj: [https://towardsdatascience.com/top-3-statistical-paradoxes-in-data-science-e2dc37535d99]


https://towardsdatascience.com/top-3-statistical-paradoxes-in-data-science-e2dc37535d99

Simpson’s Simpson’s paradox

Korrelation: Korrelation: -0.74 Korrelation: 0.74, 0.82, 0.75, 0.72, 0.69
s = 5

Zdroj: https://en.wikipedia.org/wiki/Simpson27sparadox



Simpson’s Simpson’s paradox

Zdroj: https://twitter.com/infowetrust/status/984536880199876608



Fajcenie a imrtnost.

Vakcinacia a umrtnost.




Bonus



R6zne zavery z tych istych dat

@ @ X - manazérska pozicia

@ D - pohlavie alebo Zivotny styl

al
c “ @ Y -mzda

Kauzalna Struktura je délezita.

Paul Hunermund'’s course: https:/www.udemy.com/course/causal-data-science/



@ X - manazérska pozicia
@ D - pohlavie
@ Y -mzda

Paul Hunermund'’s course: https:/www.udemy.com/course/causal-data-science/



@ X - manazérska pozicia
@ D - Zivotny Styl
@ Y -mzda

Paul Hunermund's course: https:/www.udemy.com/course/causal-data-science/



5 = @ X - manazérska pozicia

Not manager 3163 (87) 3015 (59) @ D - pohlavie
Manager 5592 (13) 5319 (41) @ Y -mzda
E[Y(9)— Y(3)] = --- = 3478.77 — 3959.64 = —480.87

Paul Hunermund's course: https:/www.udemy.com/course/causal-data-science/



5 5 @ X - manazérska pozicia

Not manager 3163 (87) 3015 (59) @ D -Zivotny styl
Manager 5592 (13) 5319 (41) @ Y -mzda
E[Y(©) - Y(®)] = - = 3818.83 — 3637.08 = 181.75

Paul Hunermund's course: https:/www.udemy.com/course/causal-data-science/



Nejaké detaily...

EV(d)] = E[Y|D=d]= Y E[Y|D=d,X=x]Pr(X=x|D=d)
xe€{0,1}
EV(e)] = Y E[Y|D=9,X=x]Pr(X=x|D=¢)=3163-0.87 +5592-0.13 = 3478.77
xe{0,1}
E(e)] = Y E[Y|D=g,X=x]Pr(X =x|D =) =3015-0.59+5319-0.41 = 3959.64
xe{0,1}
E[Y(d)] = E[E[Y|D:d,x]]: Y E[Y|D=d,X=x]Pr(X =x)
xe{0,1}
7 1
Ev(©)] = Y E[Y|D=0,X=xPr(X=x)=3163- 22 4 5599. 13741 _ 351583
xefo} 200
7 1
EY(©@)] = Y E[Y|D=0X=xPr(X=x)=3015 2> 5319. B4 _ 5557 0g

x€{0,1} 200



Skriningové
Testovanie
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Zdravych ludi je
vela.

Na kontexte zalezi. G

Narodeniny

Réznych dvoijic je
vela.

Collider Bias

Holyvldske % -y
su iné ako my.

correlation = -0.72

Ak nieco plati pre
kazdu podskupinu,
neznamena to, Ze
to plati aj celkovo.
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Otazky?

@ lukas.laffers@umb.sk
@ Zoom/Teams
@ osobne [FPV UMB], F226A

Tato prezentacia bude na [https://www.lukaslaffers.com/misc].


https://maps.app.goo.gl/bBUG12GrP28t7gWi8
https://www.lukaslaffers.com/misc

studiiny program: Matematika (Bc)
studijny program: Matematika v analyze dat a vo financiach (Mgr)

Prec¢o matematika? Pre¢o na UMB? Uplatnenie
e — uplatnenie e —moderny program e data science
e analytické myslenie e praca so softvérom e Skola/veda
e preciznost e Spickova veda e fin. matematika
e jazykom prir. vied e rodinné prostredie e Statistika

e zabava e Banska Bystrica e programovanie




|
Co sa naucite?

rozmanité oblasti matematiky
pracovat analyticky

datovu analyzu

zaklady programovania

]
Katedra matematiky

e v akreditacii hodnotenie A

e Spickovy vedecky tim

e spolupraca so zahr. instituciami
(Oxford, Londyn, Sydney)

Nasi absolventi

e Narodna Banka Slovenska

e analytické utvary (CSOB, VUB)

e poistovne

e softvérové firmy

¢ technologické firmy (Dell, IBM)

¢ vladne think-tanky (Institat
socialnej politiky)

Dakujem za pozornost

e ywww.umbmath.sk
e Jukas.laffersQumb.sk
e 0 © umbmath
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KATEDRA MATEMATIKY f UMBmath
UNIVERZITA MATEJA BELA (© umbmath




