X Discrete random variable Y Continuous random variable Sample size
p;D Probability; Sample probability q;q Complementary probability: 1 —p; 1 —p v, p™ percentile
E[X]/u | Population mean/ Expected value x Sample mean/ Arithmetic mean 1 %(expected number of events)
SD/o | Population standard deviation s Sample standard deviation Cov Covariance of dependent variables X, Y
Var/g* | Population variance (%) s? Sample variance (ﬁ) Corr/p Correlation between X,Y: p € [-1,1]
PMF Probability mass function: P(X = k) CDF/F | Cumulative distribution function: P(X < x) PDF Probability density function: f(y)
H, Null hypothesis: hypothesis to be tested a Significance level: P(reject H, | H, is true) Type | error | P(reject Hy|H, is true)
H, Alternative hypothesis: contradicts H, 1— B | Power: P(reject H, | H, is false) Type Il error | P(accept Hy|H, is false) = B

Standard probability stuff

PBIA) = P(A|B) x P(B) 0% = E[X?] — u? Bin(n,p);n = 100;p < 0.01 - Po(np)
" P(A|B) x P(B) + P(A|B) x P(B) | Po(A); 1 =10 » N(4, 1) Bin(n,p); npq = 5 - N(np,npq)
Outlying Va|UES: X < VZS - 1.5(V75 - st) | V75 + 1.5(V75 - st) < X
o 2 a4 lu—polvn _ (po-wVn (p—povn *
n= G2 (Z1—§ + zl_ﬁ) * |lpower=1-=¢ (70 Zl_a) = (70 Zl_%) + o (76 Z1—%)

Binomial distribution stuff - Bin(n, p)

| PMF=P(X =k) = CPp*q"™ | Pla<X<bh)=Pa-05<Z<b+05) |

p=np | Var[X] = npq \

Continuous distribution stuff

Pla<b)=P(a<bh) | Pa<Y<b)=[ f(y)dy

w= [ yf)dy Var[Y] = [ (v — w?f () dy

Cov(X,Y) = E[(X - ﬂx)(Y - .uy)] = E[XY] - Hxly

1
p= %COTJ(X, Y)

Gaussian/Normal distribution stuff - N(u, 62)

210

f) = %6_#(y_#)2;E[Y] =w;Var[Y] = o

Standard normal distribution stuff - N(0,1): u = 0;

2z, = Vipow u € [0,1]

o2 =1
|

P(—z, <Z<z,)=u

CDFN(OJ)(X) = P(Z < Z‘U.) = 2

1+P(-zy<Z<zy) _ 1+

—=0(z) =1-d(-2)*

2)_
Standardisation: N(0,1) = W

P(a<Y<b)=cb(L%")—cb(ﬂ)*

g

Confidence interval stuff

o2 - <(n—1)52 (n—1)s? ) O ek = 54 Mi00a-0%ca €ECly,; m=%x;d=n—-1
100(1-a)% CI — 2 L 2 . oA pg _ -
Xn—l,% Xn—l,l—% @ p100(1—a)% ca="pr i 721—% AlOO(l—a)% CI € CItz ,m=2Xx, d=n-1
S
+— <2
L. - m_ﬁtd‘l_% *, n<200 c (ezzl_l 6222_1) L, —lln(ﬂ) - Z1—% . Ly
tz = m+%zl ex  m>200 P1roo(-a% a1 © \Gazi17 2 p2z241) 1212 = 3O\ 73| JLexlyy
—_— n _E )
. 1 1 1 (n1-1)s%+(ny—1)s?
|1 — M2l10001-a)% a1 ECles m =[x —%;|; d=n; +n, —2; ;=n_1+n_2i s' = /W
Hypothesis stuff

u hypothesis (Hy: . = po; Hy: p <#> lg)
@ Unknown o

@ Find ay, from t, s

o
T(x — Ho) = tn—l,a;,*

u hypothesis (Hg: u = po; Hy: p <#> pg)
@ Known ¢

@ Find aj, from z,,

oo N,
o (x MO)_Z(;(;)

o hypothesis (Hy: 0 = ay; Hy: 0 <#> a)

52
@Xzobs = U_g(n_ 1)
@ Find aj, from x?%

2 *
= X _ 12
n-Lap

@ Accept Hy if x7%,5 € [in_l,ad%'?f 2,1_1,1_ac|1_“7€]

p hypothesis (Hy: p = po; H1: p <#> Do)
@ Check normal approximation: np,q, = 5

n A
@ Zobs = E(p - Po)

@ Find a;, from z,,; = Za;,*

A hypothesis (Hg: A = Ag; Hy: A <#> Ag)
@D Set Ay = 0 (usually)

\/— —
@ tobs ﬁ (d - AO)
@ Find a,, from t,,s = ¢t

,*
n-Llap

a, interpretation (cygorr = 0.05)
1-ay, one tailed
Da,= , .
2(1-a,), two tailed
{Accept H,, @, >0.05 (not significant)

Reject Hy, a, < 0.05, (significant)




0'1 0'2 hypOtheSIS (HO: 0'1 = 0'2; H1: 0'1 * 0'2)
@ Assume normal distribution & independent

2

_ 51

@ Fobs - g
@ Find a,, from Fp,s = n1—1,n2—1,ap*

1

@ _Accept Hy if F5 € |F

a
ny—1,n,— 1,76' F

a
ny —1,n1—1,75

uy po hypothesis (Ho: oy = pa; Hy: py <#> pp)
@ Test/Assume g, = o,

_ |(1—1)s?+(np—1)s3
nitny—2

1.

11
@==—+—;s
n nq

nz
r

@ tops = Jul

@ Find a,, from t,,s = tny4ny-2.al*

— (& — %)

Ky po hypothesis (Ho: pry = po; Hy: pry <#> )

@D Test/Assume o; # o,

— 1 —xp),
3,55

ni nz

1
2 2

S S
51,52
ny nz

Zops = o known

Q@

tops = o unknown

1 = %3),

Zobs = Zgy % o known

@ Find a;, from

tobs = Lyl gl * O unknown’

2
(£+3)
dll_ nl nZ
B st st
s )
nf(n, —1) nf(n, —1)

Regression hypothesis (Hy: 8 = 0; Hy: B # 0)
@ Reject H, if F,p, = —2

Resms

*
1n-21-«a

Regression hypothesis (Hy:B=0;H.:B + 0)

@ Find a from tops = b |22 =t 5 1 *

Correlation hypothesis (Hy: p = 0; Hy: p # 0)

n-2 Lx_y
@ Find a, from t,,s = 71 /1 2 = tnga) BT = N

Correlation hypothe5|s (Ho:p = po; Hy: p # po)
. , _ ﬂ . 14po
@ Find a;, from 4 = (l In 1_p0)

*

=a.r

Non-parametric stuff

Signtest (Hy:A =0; Hy: A # 0)
@ Let € = number of data points with d; > 0

D 2005 =5 =)

Signed-rank test (Hy: A = 0; Hy: A # 0)
@ Rank d; by ascending |d;| from 1 to n; ignore d; = 0
@ Let R = sum of ranks for data points d; > 0

. , . 2|R n(n+1)| 2\/_|R——n(n+1)|
Find a,, from z,,s =z, * ' = ,*
(©) 5 obs = Zal, Q@ Find a, from T = JZ e N o = ab
@ Rank d; by ascending |d;| of both samples from 1 to n, + n,; ignored; = 0
@ Let R; = sum of ranks for data points d > 0 for one sample
nl(n1+n2+1)| 2\/§|R _nl(n1+n2+1)|

® Find a/, from T = /(n1+n2)("1+"2+1) ~ ! 2 =z ,*

p nyny J2n1+n2 rank; n1+n2+1) Jnina(ng+ny+1) ap
Contingency table stuff

Contingency table test (H,: factors are independent; H,: factors are associated)

@ n; | f21 f2j Iy @ Compute E; ; = %(nH n+j) table

f11 | nia Nyj = MNiy 2 _ 1 2

: . . J N . @ COmpUte Xi,j = ;’](ELJ - nl-,j) table
fii | i n; o oo Ny @ Reject H, if ¥ x* > X(ZR—l)(C—l),l—a*
BN l N
Z+i nyq o n+]' n
Fisher’s exact test (H,: factors are independent; H,: factors are associated)
@ Follow contingency table test, check that > 20% of E;; < 5orany E; ; < 1
@ Rearrange table such that 2,, < X,, andXZ,, < Z,,
0 b+a a—1 b+11[a bl [a+1l b-1 a+c b—c
Enumerate tables , ,
® [+a d—a] [c+1 d—l] [c d] [c—l d+1] [ 0 d+c]
@ Find P(Table n) = &2 (C;Zl)b(,‘z;f) ©+d)! ompare p,, with hypothesis
Linear regression stuff
—_ — LX
E[Y|IX =x]=f(x) = a + Bx a=79y—bx b=j Ly = —nx2+ YL, Ly, = —ny* + X1, ¥}
L2 1 __
Reg =2 Resys = —(Lyy — Reg) 0% =55, = Resys Lyy = —nXy + X1y XY,
2 _ Regms _ iy ; 2 _1_%x 2_ 1 2_ 1
R Ly ey Adjusted R* =1 p et Sy = — Ly,




