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Betingad sannolikhet

M Covid:

» A = {positivt hemtest}. B = {har covid}.

> Intresse: P(B|A) = P(har covid|positivt hemtest)
I Tecknet | lases 'givet’ eller betingat pa.

B Sannolikheten for att A intraffar givet att B har intraffat.
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Betingad sannolikhet - varlden krymper

B Betingad sannolikhet

P(AN B)

PBIA) = ~5ia

@ Betinga pa A innebar att bla cirkeln blir vart nya utfallsrum.
[l Inget utanfor bla cirkeln kan langre intraffa. “A is the new S".
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Korstabeller och sannolikheter

Antal Snittsannolikheter (Table %)
Gender Gender
Female Male Total Female Male Total
Hascats | 3412 2383 | 5800 Hascals | 239% | 167% | 40.6%
@ Hasdogs | 3431 3587 | 7018 | Hasdogs | 24.0% | 25.1% | 49.1%
€ Hasboth | 897 577 | 1474 & | Hasboth | 63% | 40% | 103%
Total 7740 6552 | 14292 Total 542%  458% | 100%

Betingat pa kon (Column %)

Gender
Female Male Total
Has cats 441% 36.4% 40.6%
% Has dogs 44.3% 54.8% 49.1%
o | Has both 11.6% 8.8% 10.3%
Total 100% 100% 100%

Betingat p& husdjur (Row %)

Gender
Female Male Total
Has cats 58.8% 41.2% | 100%
Has dogs 48.9% 51.1% | 100%
Has both 60.9% 39.1% | 100%
Total 54.2% 458% @ 100%

Pets
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Korstabell och mosaic-plott

Gender
Female Male Total

Has cats 23.9% 16.7% 40.6%

@ Hasdogs | 240% | 251% | 49.1%

@ | Hasboth | 63% | 40% | 103%

Total 54.2% 45.8% 100%
Female Male

Has cats 0.239 ‘ 0.167 ‘

Has dogs 0.240 0.251

Has both 0.063 [ 0.040

N v

P(female)=0.542 P(male)=0.458
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Venndiagram

Female Male

Has cats
Has cats

Has both
Has both

Has dogs
Has dogs
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Korstabell och betingad sannolikhet

Pets

Gender
Female Male Total
Has cats 44.1% 36.4% 40.6%
Hasdogs | 44.3% 54.8% 49.1%
Has both 11.6% 8.8% 10.3%
Total 100% 100% 100%
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Korstabell och betingad sannolikhet

Female Male

0.239/0.542 = 0.441 0.167/0.458 = 0.364

0.240/0.542 = 0.443 0.251/0.458 = 0.548
betinga betinga
P& 0.063/0.542 = 0.116 [m pa
Female Male
Female Male
Has cats 0.239 ‘ 0.167 ‘
Has dogs 0.240 0.251
Has both 0063 [ 0.040
P(femalo)=0.542 P(male)=0.458
Statistik och Dataanalys | ST1101

9/22



Allmanna multiplikationsregeln

Allmanna multiplikationsregeln. For handelser A och B

P(AN B) = P(A)P(B|A)

B Terminologi:

P(ANB) = P(A) . P(B|A)
———

snittsannolikhet marginell sannolikhet betingad sannolikhet

B A och B ar oberoende handelser om (och endast om)
P(ANB) = P(A)P(B)

Oberoende handelser - variant.
A och B &r oberoende om (och endast om)

P(B|A) = P(B)
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Oberoende handelser

Oberoende handelser - variant.
A och B ar oberoende om (och endast om)

P(B|A) = P(B)

Il Oberoende handelser - vetskapen om att A har intraffat
paverkar inte sannolikheten for B.

B Oberoende # Disjunkta. Disjunkta handelser kan ju inte
intraffa samtidigt!

S

B
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Betingade sannolikheter bast i form av trad

0.251
0.040
0.239
0.443 0.240
S
9N
%6
0.063
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Snitt- och marginella sannolikheter bast i tabell

simultansannolikheter (joint) kén c[>ch husdjur

Gender /
Female  Male | Total
Hascats = 239% | 167%' [ 406% ) | marginalsannolikheter
® | Hasdogs | 240% | 251% || 49.1% k— husdjur
@ | Hasboth | 63% | 40% || 103%
Total | 542% 458%) 100%

marginalsannolikheter kén
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Bayes sats

B Allmanna multiplikationsregeln
P(ANB) = P(B|A)P(A) = P(A|B)P(B)

B Betingad sannolikhet

P(B|A) = P(;‘(Q‘)B)
B Bayes sats @
P(BJA) = —P(A"DB(I)AF;(B)

I Bayes vander betingningar: berdkna P(B|A) fran P(A|B).
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Forenkling: skilja pd enbart O:or och 1:or
A ={vit pixel i mitten} och B ={siffran ar en nolla}

P(BIA) = P(AP?X(B)

antal bilder med nollor
totalt antal bilder
antal bilder med vit pixel i mitten
totalt antal bilder
antal bilder med nolla som ocksé har vit pixel i mitten

P(B) =

P(A) =

P(A|B) =
(418) antal bilder med nollor
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Lagen om total sannolikhet

B Sannolikheten fér varje handelse A kan delas upp som:
P(A)=P(ANB)+ P(ANB°)

ANB ANB°

\ /
A

B Allmanna multiplikationsregeln:
P(ANB) = P(A|B)P(B) och P(AN B°) = P(A|B)P(B°)
B Lagen om total sannolikhet
P(A) = P(A|B)P(B) + P(A|B°)P(B°)
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Bayes sats - via lagen om total sannolikhet

B Lagen om total sannolikhet
P(A) = P(A|B)P(B) + P(A|B°)P(B)

B Bayes sats

P(A|IB)P(B)

P(BIA) = =5

B Bayes sats med lagen om total sannolikhet

P(A[B)P(B)
(AIB)P(B) + P(A|B°)P(Bc)

P(BIA) = &
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Fungerar hemtest for Covid?

B Bayes sats

P(A[B)P(B)
(A[B)P(B) + P(A|B)P(B°)

P(BIA) =

W Covid: A = {pos}. B = {covid}

P(pos|covid) P(covid)
(pos|covid) P(covid) + P(pos|inte covid)P(inte covid)

P(covid|pos) = 2

B Notera: P(neg|inte covid) =1 — P(pos|inte covid).

W Prevalens: P(covid) - andel med covid i populationen.

W Sensitivitet: P(pos|covid) - hur kansligt ar testet for att
upptacka covid?

W Specificitet: P(neglinte covid) - &r testet specifikt for
covid, eller reagerar det dven pa annat?
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Fungerar hemtest for covid?

antigentest for detektering av Covid-19 &r ett CE-certifierat test for sjalvprovtagning som
kan indikera pagaende infektion av coronavirus. Snabbtest som utférs genom nastopsning i
framre nasan. Med hég|specificitet pd 99,20 %[samt hég|sensitivitet pa 96,77 %] Passar for
screening av symptomfria individer exempelvis pa arbetsplatser.

W Sensitivitet: P(pos test|covid) = 0.9677
W Specificitet: P(neg test|inte covid) = 0.9920

Bayes sats

Den har widgeten later dig underséka hur tillférlitliga hemtest fér Covid r genom att berdkna den
betingade sannolikheten P(covid | positivt test) med hjélp av Bayes sats. Du kan ocksd anvénda widgeten
till andra problem, genom att ge handelserna covid och pos andra namn.

EventA: cov |
Event B: pos. |
P(pos | cov) 0.9677 ——
P(not pos | not cov) [0.992 —
P(cov) 0.05 @

P(cov | pos ) = 0.8642

@ Wattias Villani Bayes' theorem for events © Observable

B Notera dock att vanligtvis & P(covid|symptom) stdrre dn prevalensen

P(covid). Man testar sig pga symptom. Se slutet av denna notebook.
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https://statisticssu.github.io/SDA1/observable/bayestheorem.html
https://observablehq.com/@mattiasvillani/bayes-theorem-for-events

Lagen om total sannolikhet - allman version

B,

'Mx

P(A) =) _ P(AIB)p(5))

-
Il
—
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Bayes sats - allman version

B: Bs

P(A|Bk)P(Bx)
Y1, P(AIB))p(B))
B Exempel: handskrivna siffor:

» By ={nolla}, B; = {etta}, By = {tvaa}, ... , By = {nia}.
» A ={vit pixel i mitten}

P(Bk|A) =
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Dessa slides skapades for kursen statistik och dataanalys 1 av
Mattias Villani HT 2023, och har modifierats av Oscar Oelrich fér
statistik och dataanalys 1 VT 2024.
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