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Probability

Permutations and Combinations

Number of permutations

| = — _
of n distinct objects nt=nxn-1)x0-2).x2x1

Number of combinations |
when choosing r objects ( ) ="C, = ———

r T (n— )

from n objects rt(n—n)!
Number of permutations nl
of a subset of size r from "p.="C,.xr!l= C _' 5
a set of n distinct objects n=r:
Number of permutations nl
from n objects with r, of #
type 4, rp of type B etc. TarTp: -

Probability Problems
n(4) The number of ways of making a choice about A
Product principle n(A and B) = n(4) X n(B)

Addition principle
(given that A and B are n(A or B) = n(4) + n(B)
mutually exclusive)

Counting principles in
probability (given that all P(A) =
outcomes are equally likely)

number of outcomes in which 4 occurs

total number of possible outcomes
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Discrete Random Variables

Average and Spread of Discrete Random Variables

For the random variable taking the values x; with P(X = x;) = p;

Expectation u=EX)= z XiDi

0? = Var(X) = ) (v~ 1)%p;

= zxizpi — u?
= E(X?) - (E(X))?

Variance

Linear Coding with the Mean and Variance

ForY = aX + b:
E(Y) = aE(X) + b
Var(Y) = a*Var(X)

Binomial Distribution

For X~B(n,p)
n -
P(x=x) = (7)p*(—p)"*
E(X)=np
Var(X) =np(1—p)
Discrete Uniform Distribution
For X~U(n)
1
P(X =x) = forx=1,2,..n

n+1

E(X) = >

n? -1
12

Var(X) =
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Geometric Distribution

For X~Geo(p)

P(X=x)=p(1—-p)**
forx=1,2,3 ...

PX>x)=(1-p)*

1
E(X) =—
P

1-p
p2

Var(X) =

Poisson Distribution

For X~Po(A)

-19x
P(X=x) =

forx=0,1,2...
x!

EX)=2

Var(X) =2

X~Po(A) WhenZ =X +7Y,
Y~Po(u) Z~Po(A+ p)
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Chi-squared Tests

Contingency Tables

Expected value in cell i E: =

row total X column total

! overall total

) Y(0; — E;)?

Chi-squared value Xcale = E
l

Degrees of freedom in an

n X m contigency table v=m-1m-1)

Hypothesis Testing

If variables are independent and
E; > 5foralli

, 20 —E)*

calc — E. v
i

Yates’ Correction

Whenv =1

, _ X|(0;—Ej| —05)?
Yates — E.
i

Goodness of Fit Test

v = number of bins — number of constraints
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Correlation
Pearson’s Product Moment Correlation Coefficient

For a set of bivariate date
with variables X and Y

XXy — LINZ xinz 2
o -EE) -5
Sx
B Sxxi;yy

Syy = Z(}’i —-y)2 = ZYLZ @ yi)?

n

Sy = Z(xi — 00—y = inYi _LNZY:

n

Spearman’s Rank Correlation Coefficient

6 d?

rS:l_n(nZ—l)

where d = difference in ranks and n = number of data pairs

Linear Regression

Least Squares Regression Line

y=ax+b

_ Sxy _ Z(xi - f)(yi - 3_’)
- Sxx - Z(xi - f)z
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