e Variable types: Nominal/Ordinal (Qualitative); In-
terval /Ratio (Quantitative); Continuous/Discrete

Binomial: p(y) = (Z)ﬂ'y<1 —m)" Y y=0,...,n

E(Y;)) =m, Var(V;)=n(1l—m)
u=EY)=nr, o*=Var(Y)=nn(l-mn)
ML: & =y/n, E@) =m off)=/"0"

A A 1 A
Wald: zy = — T ¢l Tt2q/2 =)

Vr(l—7)/n n

T — 7o

Score: zg =
mo(1 — mo)/n

n! >ﬂ_§z1.._ﬂ_nc

nil-ne! c

Multinomial: p(ny,..,n.1) =
E(n;) = nm;, Var(n;) = nm;(1 - m;)
Cov(nj,nyg) = —nmjme, ML estimate: 7; = n;/n
e ruY
y!
(Y =E[E(Y |12)] Var (¥ )=E[Var(¥' | }Var[E(Y |10)
32L(5))
9B;05x

Standard errors are square roots of diagonal elements
of inverse information matrix.

Information: «(8) = E[—L"(9)], V() =i (8)|,_;
Wald test stat. 2z = (3 — (y)/SE,CI : B+ 24/2SE
Likelihood-ratio test stat.: X?iim(HaUHo)fdim(Ho)
—2log(A) = —2log(lo/l1) = —2(Lo — L1)
Score function: u(3) = OL(5)/0p
Chi-squared form of score statistic:
[u(Bo)]? _ [OL()/05]? _ score? 2
t(Bo) —E[02L(8)/052]  information X
Pearson test for specific multinomial Hy : 7; = mjo:
(nj — py)°
X = ; JM—J] ~ Xe1s  Hj =N
Likelihood-ratio chi-squared statistic:

G? = —2logA =2 an log(n;/nmjo) ~ Xo_y

Poisson: p(y) = E(Y)=Var(Y)=p

Information matrix (j, k) element: —E (

~ ~

e Sample odds ratio: E(A) and Var(f) undefined.

Log odds ratio Cl: log 6 + Za /20 (log é)
. 1/2
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o(logf) = <—+—+—+n—22>
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Row 1 2 Marginal
1 11 12 T+ = Zj T4
(71/1) (72)1) (1.0)
1 21 (922 T2 = Zj 24
(71)2) (Ta)2) (1.0)
I\/larg. T4 = Zz i1 T2 = Zz T2 1.0

e Sensitivity: p(test positive | has disease) = 7y

Specificity: p(test negative | no disease) = s

Conditional: 7;; = m;;/m; for all 7 and j

Independent: 7;; = m; w4, for all ¢ and j
e Homogeneity: X explanatory, m;; = -+ = 7|

e Difference of proportions: m — 7wy (m; = my);)

Relative risk: 71 /75 (1 = independence)
e Odds: Q=7/(1—m) (7 =Q/(Q2+1))

Q 1 —
e Odds ratio: § = —* — m /(1 —m) _ T2
Qy mf(1—m2) Tmn
odds ratio = relative risk i:—:f

e Sample odds ratio: 0 = N11M92 /N12Ma1

e Partial table: XY contingency table for fixed Z
e XY marginal table: sums partial tables over 7
e 2 x 2 x K tables, K = # of control categories:

{1iji} = cell expected frequencies

e XY conditional odds ratio: Oxy () = Hark[t22k

. Hi2kt21k
e XY marginal table expected frequencies:

{um:Zk Mijk}
e XY marginal odds ratios: fxy = Hait Moo+
Hiz+H21+

e Sample counts use cell counts for éxy(k) and Oxy.

Conditionally independent at level &k of Z:
PY=j|X=iZ=k)=PY =j|Z=k)Vi,j
Conditional independence given Z:

Tijk = TirhTijk/ Tk for all i, g, k
e Homogeneous XY assoc: Oxy ) = - = Oxym)
Mid-P-value: 1P(t =t,) + P(T > t,)

e Diff. of proportions: E(7) — 7rg) = 1 — 7y

Wald Cl: (7 — 7tg) % 2420 (71 — 7a)
m(-m) fm(l—frz)T/Q
ni n2

(71 — 79) = [
e Sample relative risk: r = 7 /7y
Wald Cl: log r & z4/26(log )

o(logr) = (ﬂ n 1£>1/z

TN TN
e Delta method: T,, ~ N(6,0/y/n), g(0):
Wald Cl: g(T,) £ zaj2|g' (T)|o(Th) /1
e Pearson chi-squared test of independence:
X2 = Y, el
Est. expected frequencies: [i;; = n;yny;/n
e Likelihood-ratio chi-squared test:
G? = —2log A =237, 37 nyjlog(nij/ fuij)

Nij—fij
ﬂ1/2

e Standardized Pearson residual:
rah s~ N(0,1)

(155 (1=p+:)(1=p4;)]
e [ x J table chi-squared partition:
Za<i Zb<j Nap | Za<i Naj
Zb<j Tip | N5
e Ordinal: M? = (n —1)r?

_ II.—IIy ~ _ C—-D
* VY =tnsn,c 7= csD

I, =2 Zz Zj Tij Zh>i Zk:>j Thk
Mg =233 mij ( Donsi Qe T

e Fisher's exact test generates all tables consis-
tent with given margin totals: H, : 0 > 1
p-value: P(nqy >t,), t, = observed nq;

p(t):P(”n:t):M

(o)

e Pearson residual: ¢;; =

/2




