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Pr(A|B) = Pr(A∩B)
Pr(B)

Pr(A) =
∑k

j=1 Pr(A|Bj)Pr(Bj) Pr(B|A) = Pr(A|B)Pr(B)
Pr(A|B)Pr(B)+Pr(A|Bc)Pr(Bc)

Bernoulli P (y) = πy(1− π)1−y for y = 0, 1

Binomial P (y) =
(
n
y

)
πy(1− π)n−y for y = 0, . . . , n

Poisson P (y) = e−λλy

y!
for y = 0, . . .

Hypergeometric P (y) =
(My )(N−Mn−y )

(Nn)
, where

(
a
b

)
must make sense.

Z1 =
√
n(p−π0)√
π0(1−π0)

Z2 =
√
n(p−π0)√
p(1−p)

p± zα/2
√

p(1−p)
n

> qnorm(0.975)

[1] 1.959964

> qnorm(0.995)

[1] 2.575829

Multinomial
P (n1, . . . , nc) =

(
n

n1 ··· nc

)
πn1
1 · · · πncc `(π) =

∏n
i=1 π

yi,1
1 π

yi,2
2 · · · πyi,cc = πn1

1 π
n2
2 · · · πncc

G2 = −2 log
(

maxβ∈B0
`(β)

maxβ∈B `(β)

)
= −2 log

(
`(β̂0)

`(β̂)

)
G2 = 2

∑c
j=1 nj log

(
nj
nπ̂j

)
= 2

∑c
j=1 nj log

(
nj
µ̂j

)
X2 =

∑c
j=1

(nj−µ̂j)2
µ̂j

ni+ =
∑J

j=1 nij n+j =
∑I

i=1 nij µ̂ij =
ni+n+j

n

Odds = π
1−π θ = π11π22

π12π21

Logistic regression

log
(

πi
1−πi

)
= β0 + β1xi,1 + . . .+ βkxi,k = x′iβ πi = ex

′
iβ

1+ex
′
i
β

If z ∼ Np(µ,Σ), then Az ∼ Nq(Aµ,AΣA′), and w = (z− µ)′Σ−1(z− µ) ∼ χ2(p)

β̂n
·∼ Nk+1(β,Vn) Wn = (Lβ̂n − h)′

(
LV̂nL

′
)−1

(Lβ̂n − h)
·∼ χ2(r)

if H0 : Lβ = h is true.
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Poisson regression
log(λi) = β0 + β1xi,1 + . . .+ βp−1xi,p−1

Multinomial logit regression

log

(
π1
π3

)
= β0,1 + β1,1x1 + . . .+ βk,1xk = L1

log

(
π2
π3

)
= β0,2 + β1,2x1 + . . .+ βk,2xk = L2

π1 =
eL1

1 + eL1 + eL2

π2 =
eL2

1 + eL1 + eL2

π3 =
1

1 + eL1 + eL2

> df = 1:8

> CriticalValue = qchisq(0.95,df)

> round(rbind(df,CriticalValue),3)

[,1] [,2] [,3] [,4] [,5] [,6] [,7] [,8]

df 1.000 2.000 3.000 4.000 5.00 6.000 7.000 8.000

CriticalValue 3.841 5.991 7.815 9.488 11.07 12.592 14.067 15.507


