
  REVIEW OF SOME BASIC PROBABILITY

Basic Terminology

ì  : any process that has an observable outcome based on chanceprobability experiment

ì  : set of all possible outcomes of a probability experimentsample space

ì  : a subset of the sample spaceevent

ì I : all outcomes in the sample space that are not in event ;I I, the complement of an event 

ì  : an event whose occurrence has probability zero;impossible event
the null set  is an impossible eventg

ì  an event whose occurrence has probability one;certain event: 
     the sample space  is a certain eventW

ì  : events that have no common outcomes.mutually exclusive (or disjoint) events
 Events  and  are mutually exclusive if .E F E F œ g

ì  : set of events such that the joint occurrence of any subset equalsindependent events
the product of the respective probabilities. [Below we let juxtaposition denote intersection.]

     Events  and  are independent iff ( ( ) ( ).E F T EFÑ œ T E T F
  Events , , and  are independent iff ( ) ( ) ( ),E F G T EF œ T E T F
 ( ) ( ) ( ), ( ) ( ) ( ), and ( ) ( ) ( ) ( ).T EG œ T E T G T FG œ T F T G T EFG œ T E T F T G

ì  : a sequence of repeated probability experiments performed under identicalidentical trials
  conditions

ì I I  of event :  the number of trials favorable to  divided by the totalrelative frequency
 number of identical trials in the sequence

ì  : an experiment in which any outcome is just asexperiment with equally-likely outcomes
 likely to occur as any other outcome

ì ß I :  the probability of  divided by the probability ofodds in favor of an event I
TÐIÑ

T ÐIÑ

the complement of IÞ

ì I : the probability of the complement of  dividedodds against an event I TÐIÑ

T ÐIÑ
ß

 by the probability of I



Three Basic Rules (Kolmogorov Axioms). Let  denote the sample space of an experiment.W
  1.  For any event ,  0 ( ) 1.E © W Ÿ T E Ÿ
 2.  1TÐWÑ œ
 3.  For a finite or infinite sequence of disjoint events , we have  ( ) ( ).ÖE × T  E œ T E
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Interpretations of Probability
 The basic axioms above form the foundation of probability theory. Probability is sometimes
interpreted as (i) long term relative frequency of an event, (ii) the proportion of outcomes in the sample
space that are members of the event provided that all outcomes are equally-likely, and (iii) the personal
likelihood assigned to an event.

Probability Rules Based on the Basic Axioms
4.  ( ) 1 ( )   where  complement of outcomes in sample space  that are not in

_ _
T E œ  T E E œ E œ Ö W

E×

5.  ( ) 0 and T g œ TÐWÑ œ "

6.  If , then ( ) ( )E © F T E Ÿ T F

7.  ( ) ( ) ( ) ( )T E  F œ T E  T F  T E  F

8.  ( ) ( )T  E Ÿ T E3 3!
9.  Suppose  and , then lim ( ) ( ).E © E © E † † † E œ  E T E œ T E

8 8p_1 2 3 8 8

10. Suppose  and A , then  lim ( ) ( ).E ª E ª E † † † E œ  T E œ T E
8 8p_1 2 3 8 8

11. ( A ) ( ) ( ) ( ) ( 1) ( )T œ T E  T E E  T E E E  ÞÞÞ   T E E † † † E
3 œ "
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12. ( ) ( ) ( ), provided ( ) 0.  (Definition of conditional probability)T F ± E œ T E  F ÎT E T E 

13. ( ) ( ) ( ) ( ) ( ).T E  F œ T E T F ± E œ T F T E ± F

14. ( ) ( ) ( ) ( ) ( )T E œ T E T E ± E T E ± E E † † † T E ± E E E † † † E
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15. Let , , . . .,  be a partition of , i.e., a collection of disjoint sets whose union is .F F F W W1 2 5

 Then ( ) ( ) ( ) P( ).       (Law of total probability)T E œ T E  F œ T F E ± F! !
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16. If , , . . .,  is a partition of  and ( ) 0, then ( )     .   F F F W T E  T F ± E œ1 2 5 "
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17.  ( ) 1 ( )
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