
 Introduction to Probability

Science of stst
A Pure

stat of math or
Thayof stat

applied stat

Pure statistics develop research tools that are applied
to a specific problems in different
fields including social sciences

Pure Applied statistic interacts enrich each other

App Stst present new challenging problems for pure
stat

Characteristic Features of Science of stat
Stats is careened with reduction of data or obtain

Mig facts from data

stats deals with populations or aggregate of indindeds

rather then individuals

Stats 7 deals with variation

ststs deals with numerically specified populations

and subject to large number of random forces



logic used in statical inference is inductive
Draw inference about population from information

contained in sample

particular general
There is always choice of being untrue

statistical inference is uncertain since logic
used is inductive
we can be certain with measurable degree of
confidence
statistical results might lead to fallacious
conclusions of posted out of context or

manipulated

Main Divissions of Ststs Theory

dosing of experiments
statistical inference

statistical is science of drawing valid conclusions

Inference from given data that are asumed to have

been so collected as to satisfy
basic requirement of stats thong

Given data sample from some population we drove
valid inferences about seven populations
inductive



Specify your population choose sample
specification of math form of population will include

number of constants called parameters of population
mean variance median

parameters are estimated from the sample
these estimates are know as statistics

ferpopulation parameters

Theory of
Estimation jI If

to find the best

estimators far all parameters

Theoryof Sampley
distributions help us in evaluating these errors

Term probability is a measure of ones belief in
occurance of a future event

The relative frequency with which they occur

in a long series of trials is often stable

Events random or stochastic events
In stats any process of information or

measurement is referred as a experiment



Resuts of experiments are outcomes of an

experiment
set theory
A set is a collection of objects
An object belongs to a set element of this set

A set can be shewn in two ways
Roster method A a b c

Rule Method B Exo x 1,2 3 103

Two sets are equal A B if every element belongs
to A also belongs to B vice versa

EI A 1,2 133
B 112,3 03 equal but not identical

A is a subset of B ACB if every elements of
A also belongs to B

A E o

B a b c ACB

A B if and only if ACB BCA

0 Null set is a set with no elements 9 83
is a subset of any set



Suppose A is a subset of U ACU then
set A x X A and X EA Contains all elements
that belong to A but also to U

A complement with respect to U
All sets are subsets of a universal set

BA
BCA

every set is equal to itself subset of itself
A A YA Two sets are disjoint as mutually
ACB VA exclusive if an B p
Set Operators
The union of A B AUB is set that consists

of all elements that belong to A or B or both
AUB x X EA Cr X EB

EI A 1 33 B 1,23

A UB 1 2,3
A U B 2 B UA are identical

Union operator is commutative

AUB U C AU BUC AUB UC

Union operator is associative

Intersection of A B ANB is sets that consistsof
all ele As belongs to A and B



A NB X i XE A and XE B

A 91 B 113
C a 1,33
A NB 13 AN C C I BNC 1,33

A B intersection operation is commutative

If A NB 0 sets are mutually
exclusive of distant

an B n C ANE nd
Also associative

Both union intersection operations are associate

same is not necessary true if both operates
appear in same expression

such as c Avant

III B



n tuples
an n tuple is an ordered array of n

components written x Xz xn

Two n tuples are different even if they
contain some components if they are written
in different order
1 2 21 11311 111,3

Cartesian product Ax B of A B as set of
all possible 2 tuple Cx x2

where X E A X2 EB

A X B Lx x2 X E A X E B

A 0,112,33 B 2,5 C a

A XB 92 as 4 3 I s 2,3 2,5
3 3,5

BX C 3,0 se
IAB B X A

Cartesian product operation is netcommutate
AX B XC 3 tuples
Ax BYC o 3,0 o sic 43,0 I Bio 21310

1215,0
AX BTC AX CX B

LAX B XC AX CB XC associative



Discrete Case
An experiment is process by which an observation
is made
Results of experiments outcomes of experiment
when experiments is made it results with one or

more outcomes events dented by capital letters

consider evens associated with single toss of a
die
A observe an odd number if you observe
B observe a number greater that a you a

C observe 2 or 3 absence El Eres
Es observe I

AGÉ ampard
Ez 2 events

Eg 3

Ey 4 El Eo Qnnet be decomposed
simile events

Es S
a simple events is an event that

Eg 6 cannot be decomposed

Each simple event corresponds to one sample pant
Generally capital letter E simple events

set of all possible sample paints outcomes of an
experiment called samplespace s



Sample space for one flip of a rain S H T

A discreate sample space is one that contains
either a finite or a countable number of descreate

sample points infinite though countable number of
elements
A coin is filliped until head appears
S H TH TTH TTT H T TT TH

If a sample space consists of continium such as

all pants in a line segment is said to be continens

An event in a discreate S is collection of sample
points any subset of S

Therefore probolastic model for an experiment with
a discreate s cen be conducted by assigning a
numeretical prob to each simple event in S
S 112,3 415,6

El 116
On analysing relative frequency concept of prob 3

conditions must hold

Relative frequency of occurrence of any event must
be greater or equal to d a negative relativefrequencydoes not make sense

Relative frequency where sample space must

be unity



If two events are mutually exclusive relative

frequency of their union is sum of their respective
relative frequences

suppose s is a sample space associated with an

experiment to any event A ins

We assign a number PLA with followingaxiers must held
PCA 20

PLS p
If Al Az Az from a sequence of pair mutually
exclusive events in S that A i n Aj to if ing
PLA O Az VA U E P Lai
P CAI U A 2 UAs U IE P LA o for finite sequence


