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6.21 THE DISTINCTIONS BETWEEN
MUTUALLY EXCLUSIVE AND
MUTUALL‘I" INDEPENDENT EVENTS

Beforre concluding this chaprer, we wish to chear a commaon misconception about mutu-
ally exclusive and mtually independent evenes, Soudencs often think these two are the
sarng thing, They are not, The follewing ilustraton will clear the misconcepuion,

ILLUSTRATION

t.l::ll'lbliil;l' tEI.I.! FII!I!I'-'«'II]g -l.:\'l.:|'|t$;

A There will e g boons i the econmmy in the nest quarser,

B There will ot be g booan in e economy i the next guarter,

5 T he sales of automohiles will mcrease m the mext quartar,

12T he " [oronto HII,II,!_];IE.:.. will win 111|:. Xk 'I.'-'l::-l"ll.| H{:rimﬂ.

Aamd B oare evidently mutoally exclusive, I one oocurs, the other cannot ocoar
Because the oceurrene of A precludes dhe occurrence of B and vice versa, one gvent has
ant influenee on the other and thes A amd 8 are 13I;|14;|:||,|1:r|1,. Exenes thot are ||'||.|!||:|:|]|_:,'
exclusive mst by dependent.

Evens A and O are also |_||,:|,||._'|1|;[-q,:ltl_,:~.'ir|-:_'|; if the gLonny i:||||||‘v|:|'. e, e sales of cars
e |ik-|:|:|.' 1 siboay |,|]:|'.1.':|n;| trerad: I;lu_'}' are nak I:III,I{I_J:I”}' exclosive, since Both can
happen at dee same tme. [repenadent events negd not be mupally exclusive.

Evens A and £ ane not meutually exclusive and dependent. Everns A and 1 are noy
mumelly exclesive and independent. Fvens that are not mmumally exclsive may be cither
|HL|L|'II.I'IIZt-:.l'l[ o dependent.

Evenes A and £ are independent, bur they are not (and cannot be) munally exelu-
sive. Independent evenes cannot be mumally exclusive. 1o recap:



7.7 The Hisrogram of the Bineimial Disteilsurion

7.7 THE HISTOGRAM OF THE BINOMIAL
DISTRIBUTION

The .=i|1:.=||'u.: of the |:i~i‘|1|gr'.'||l'| of the Bimoamial digrmbation |:||;'|'u.'|1|;|~.1:|n the 1.':'|'|l;|¢'.':u'|'.|'1 il
g aned am the number of trale n, The distmbaton = :-.'_l.'.|||.|1|.|_~1'ri.;*a| 'irlfl and o are 4_'|;||,1:|'|. %
depicted in Figuree 7.3.

When p iz small, say p= 001 and therefore 5 = 009, the diseribation is posigeely
skewed. (See Fignre 7.4.)
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When pis ;ﬂl":‘:l:, gay p=1.5 and =001, thee ehistrilugion is neganively skewesl, (See Figure
1.5)

Mote that if vou k-l.'r_'p- the valwe ||fI|T constant, say po= 002, and inceease the nomiber
of trials, namely w, the non-symmerrical binomial vends v become symmerrical or what
is t‘.’ll|:.'l.|.'|:rL"|E-.~i|1:l|'H:-|:|. Thar is, for |1I'!."1,' salucs of », even though pamd ¢ are not equal, the
Bsinemmial tenels to be sytretricil. This bell-shaped distrbotion, more commoaly known
as the mormial distrilssiomn, will be studied shortly i the nest cliaprer.
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CHAPTER

CHAFTER EIGHT * The Mormal Distribution

This chapler enables you to:
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8.1 INTRODUCTION

[n the last chapoer, we discussed discrere probabiliny distrilawoons and ther charctensts.
We also lughlighted o well-known discrete probabilioe dissnbomon, mamely the binomial
distribtion. In this chapter we will present a famous contineous probability disanbution
kewown g the normal disteibtion, Boefore we go mto detwls of tas paricelar distrilo-
tioa, certmin olservations about continuous probababine distrbotons sre n order,

. Accomtimuons random variable has infinite number of possible salues aod co assaone
any walue in the mterval Detween two poimis s amad &G < bl This was mentioned
in the Bast chapter, Also recall that discrete rodom sariables typacally involve cown
data whereas continuows random variables involve measorement daa, such as
length, weight, speed and wemperatere,

2. The graph of the probability distribution for a continuous candom variable x, will
e 2 simooth curve that might appear as shown in Figure 8.1, This curve, a function
of v symbalically weitten as fix), is variously called a frequency function or a prob-
ability density function ora probabaliny distebotion

i A probabiline densiny functon most satsfy the following conditions: Foeall valocs
of 1, fi) 2 0 and the area under ) and above the x=axis must be equal o 1O

4. The areas wnder 2 prolabalicy disteihoton correspand o probabilines fnr v For
examnple, the shaded area in Figore 5.1 15 the peolalxilinge athat » assomes a valoe
Berween & and & o 2 2 B Note that for 5 continuous probabiliny discribution,
probabilities are always caleulated for interals ke o falling berween o and & and not
fovr assurniing a0 incdivichesl value, Also note that tle events fw < e chfand S50
are equivalent {or continuous candoan vanables, Because no pralabiliny i assigned
ro andivicluad peoines.

B dlshenmetans anil aatsiaeans den L | ||r||l1.1||i||‘.:.' eigr bugios of 4 discrere saniloen vasable ||-:r ||"'|'J..I 1|
thas of a comtinuods random varizble by fTen P and ik ere comparable inthe senee that bosh of these fune-
CirHis et B I]uul!.ehl wd s -I.‘hlrb:l-llh‘lll:{ ehe ||H|J:-\.1'|||||.'\.ti|.'hr|:..n:-||||r i hee s ated sandom vasable. Fora
thserege prodabiliy discribation, the probability that x equals a speeibec valoe cn be caloalased, For oome.
im ke !.'Ilil'.-ll.l'\-\.'\-ll'l_.: -|.'.u:||||||.' Eivei it Talde 7.2 i |::||:|||I|.'| TP m 105 -|.1.||u|. o (L300, I che case of 5 cosiie
s probahilisy discribuzion, probabilizics ane ahvavs calulared for a range of values of x libe the probabilisy
thar & Falls berween 2 and Fasd s for 2 r|||.|.'|| HERE R 16 value. The I'IIIII'.'!rrr'-II'rlﬂ.!:'II'\ﬂI.I[I'I 3 eravlinsoars s
bastion & infimite; hence the probatilicg chan any ome single point ocours i so small chas it & wssmed 10 b oo
i, P = specific value B is defised oo be eqie] w 2era o a oosminuoes dsaribuion.



