Chapter 3: Probability The Basis of Statistical Inference

Probability:
n(E)
P(E)=—— 0<P=<=1
Some Operations on Events:
Union Intersection CO'“P"*"‘K
Or U And N Not \ No c 1

Rules of Probability :

Addition Rule:

P(4UB)=P(A4)+P(B)-P(4A~B)

= sl

lay! -l als 2]

e

Conditional Probabilitv:

Known - Given

P(AIB) = P(ANB)

P(B)

Complement Probabilitv:

P(A)=1-P(A)

= 1 — Jlasyi
P
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Table of number of elements in each event:

! Total :
| [ 5 | 5 | B [ Total] . calculating the
4150 |30 |70 [ 150 |l A bability by usi
4, | 20 [ 70 [ 10 | 100 | A2 probability by using
4, 30 (100120 350 |y ( P the probability rule
Total | 100 | 200 | 200 p{E]=ﬂ
_r-.|\_r3.||: 'I"._l'?_‘hr -,-'L"'J:.;] b .l.nl ﬂ{.ﬂj
Table of probabilities of each event:
B, | B, | By I'wIﬂIgi.Fl.al
Probability L
4 01 | 006|014 03 PLAY Calculating the
ey «f= .
4, 004|014]002] 02 [PLR2Y probability directly
ri:_ 0.06 | 0.2 | 0.24 0.5 PLAY from the table
Marginal \
Probability | 02 | 04 |04 | (1 ) |[Dl)
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rnutual_ly_'e_xclusive exhaustive Independent
(disjoint)
, | P(A N B) = P(A)P(B)
p \ p . P(A|B) = P(A)
P(ANEB)=0 P(AUB)=1
: ) k J P(B|4) = P(B)
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3.5 Bayes Theorm

True status of the disease

P(D[T) =

same numerator+(1—Specificity)+P(D)

Has the disease Dose not ha\ie the disease |Total
(D) (D)
Positive Correct decision False decision
(T) n(T)
Sensitivity false positive +
s P( TI D)= n( TND) F( TI ]j) - n(Tﬁﬁ]
£ n(D) n(D)
LE Negative | False decision Correct decision
2| (T n(T )
¢ false negative- Specificity
1]
—
— . = -
P( T | D)=2U1100) TID)= 2L0D)
(TIDF o P(T|D)= ==
Total n( D) n(D) n(Q)
Predictive value Positive : Predictive value Negative :
Sensitivity+*P(D) SpecificityS+P(D)

P(D|T) =

same numerator +(1—Sensitivity)+P(D)

P({D)=probability of the relevant disease in the general population {J! sl sUasa)
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