Formula Reference Sheet for Probability

e Addition Rule and Generalized Addition Rule:
P(AUB)=P(A)+ P(B)— P(ANB)

P(U E) = é P(E)-Y S P(ENE)E T LP(ENE 0B+ +(-1)" 1P<
<j<k<n

- 1<z<j§TJL 1<i<j<k
Alternatively:
P(Uity Ei) = 1 — P(Misy E7)
Product Rule:

P(AnB)=P(A|B)P(B) = P(B|A)P(A)
P(E1 NExsN... Ek) = P(El)P(EgyEl) .. P(Ek‘El NEsN... Ek—l)
Total Probability and Bayes Theorem:

P(A) = Sy P(AJH)P(H;) and - P(H;|A) = s~ BEdi6s

e Random Variables:
Yoy f(z) if X discrete
Expected Value: F(X) =
J.x f(xz)dz if X continuous

Yr9(x)f(z) if X discrete
E(9(X)) = {
[, 9(z) f(x)dx if X continuous
E(aX +b)=aFE(X)+b and E(X+Y)=EX)+ E(®Y)
Median: F(§) = P(X <§) > 1 > P(X <4) = F(67)
p-Percentile: F'(x,) = P(X <) <p < P(X <xp) = F(zy)
So(r—p)?- f(x) if X discrete

Variance: Var(X) = 0% = E ((X — p)?) = {
Jo (@ — w)? - f(x)dx if X continuous

or Var(X) = E(X?) - [E(X)]? and Var(aX + B) = a?Var(X)
Covariance: Cov(X,Y)=E (X —E(X))(Y —E(Y))) = E(XY) - E(X)E(Y)
Var(aX £ B8Y) = a*Var(X) + B2Var(Y) £+ 2a8Cov(X,Y)

Cov(X,Y)

Correlation Coefficient: p = P

e Sensitivity, Specificity, Prediction Values and Likelihood ratios
Se=TP/(TP+ FN)=TP/nD and Sp =TN/(T'N + FP) =TN/nD*
PPV =TP/(TP+ FP) = TP/nTJr and NPV =TN/(T'N + FN)=TP/nT~
LRP = ; fgp and LRN =

P

PV with prevalence:

_ Sex Pre _ Spx(1—Pre)
PPV = Se><Pr6+(1i<Sp)><(lfPre) and NPV = pr(lflgre)Jr(lfSe)XPre
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e Binomial B(n,p)

f(z) = ( " )px(l —p)"* ze{0,1,...,n}, E(X)=np, Var(X)=mnp(l—p)

e Poisson P())
flx)=e?21, 2€{0,1,...}, E(X)=\ Var(X)=2\

e Exponential £(\)

f<x>={ AT 220 e L var(x) = &

0 otherwise

e Normal N (p,0)

Ifx(z) = 152 for oo < 1 < o0, E[X]=pu, Var(X) =02

2o
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