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A random varable (rv) cs a numerica) descriplsn
of the outcome of a statcséea/ ,e)rper/’mcn'f ,

That &5 £ s a real-valued Lunction defimed on the
sample cpace S, Let X dewte a rV.. Then

EJ’? Real nunbers

W Toss a fmir coin fwece . The Sample. gce ¢S
S= S(H,h‘), (H,7), (ﬂ}/),(r,r)g .

Twis s discrete and finite .

Lot X= number of heads resufting on te o fosses,

Then X ic a nv. soce & provides a mamepical
description of the wex perimental outcome. We use
cap X fo denote the rivi and (¥ X # dendte (s
;7&}.9‘5/6 values sr ¢ realizat-tons?.  Each « carmrpom{v

fo a subset of #He sample spac€. So X assumes

[‘ZZS values wi'th ceviam mbdlyz‘/z,zlj T/,«f’s W}t)/ A (s
callect a random l/dr/&é/g
S
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[Exomple 2] Toss a balanced die wnti] a five occurs.
S= $ F, NR NNF, NWVE, ...3

Let X= number of tosses reaquived looblain @ Lve
= 42,3, 4, ...

PX=1)= 174 , P(X=2)= 5.4 =2 (dsses are inkpevelad)
-
D £ (5 i g

%)= /5
P( X=%) (’é") T ) A=43,3
The r.v. X /mr{ 24 a/l:fcr‘de amol /771';:0?/‘1['6.

A& discrebe rvi may assume only a finte or
countable # of valueg. Thewr valwes  covrespored

}o sepavated pomts on a number Line,
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. For any Jiscrete rv. Xy the pmbagl/zfy
distribetion (s a Zable ) graph, or
Mzu%emm.‘/‘(d/ 75/);14{/4 /fmjf s,oecz‘ﬁ‘es Q{/

paS)“/é/C valites of the vy X and their
QSS’ac;(‘a{‘ed Proéa 15//:‘1_11‘65 . The P_’_Zé« ﬁcmaﬂr‘on,

wr L&f“ {3(«), g.ves the prob. “associcked with
vaué .
e $exy = PX=%) = peA.
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for @ diserete rv. X

line Okm?)/‘
L\(s%o% ram

Reburn to- Example 10 X= #of heads observel ™
two fesses of a falr com.
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The wmLan Voll_\_{g.)/{/x\ alco Cd//([/ Y4 ‘e.xpediedﬂ

Yo IM€> EO(\) (s +he pofn‘f‘ (Valut’) where €

h«‘s%o?mmv balancecdd, we define i acs I/
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7he  variation (or spreac ) o ne /l/i(z/v?mm

(S clacsically, meacuved! éy he variance

X. We c/&/wr/f ¢ é? 0'; el (S

a/ffwfof as é/éws !

T, = vor (X)= Z ( #-.4,). P(x)

all

x
algebraic = ( Z ’X%F(ofl) - (/M7()2
L‘J&n‘ét‘{% all

*

Back tr Example «:

mean, Ay = 2, XPlE) = OP) ¢ 1fE1) + gp(a)
— ;’/ _
= O+ 1/%)+a(%z)

= %_-&i— = 1
VATLANEE T PER)= Op0) ¢ TR Dpe)
* = O+t Yh+HW) =15

Theny @r= (45)- G) = .5

SM(‘!&V/%IW: G;( = \[Ef = \”5 ~

e

. FO?



When o Séw(z%/'caﬂ _Q,vae,mv‘nen‘f 3 o/esz;”ev/ "
Su Q wadq Het on 4/7; one f;/\,‘pé/) one
ot two F@ﬁ/'é/e outdcomes will reswlb, we

call this a. Bermoull, Ll

For ~€)<am}3/€:
4. Toss « coln ounce. S: ngT}

2. Draw o wavble of vandom fman
urn with 4 yellows, 5 reds, and 6 greens.
Our ritevedt 15 i o(osewin% o yellow

mar ble.
We can /~aL \/&Ilaw = a Success
awncA red ov %N&/\ z A ?cu\er‘Q'

Thewn on an? one Jrau) (wd?’h rfp/acewnﬂ)

we observe o Success oy a Lulure

L we drow 3 marbles (m  suceesIon,

e ch tivne we replace the marole,

then on each tV‘l\ﬂ/é
o= P(success) = yellow) = -I%
g" F(ﬁu"/um) = 7—~,D>'7-/ﬁ§= %



Biromia| Experiment

We perform o Seauence of n indeperdent
and (dentica | Beymoull trrals, On @

each trial p- P(success) amdf 2= 1P

Nsw, the randem vaveble X = # of successes
obSerecé in the n '/:w‘als. The X ¢s CQ//ééf
a /D»%om;‘a«é random Vaw‘a,é/&

N.O{‘%'. Xf—"X, wWheve X=0,41,2,..,, N,

In 6xamp/e 2y /—U(Z X count ﬁ/l@#’ova“/e//dw
marbles drawn o £ricds.
X=0,1,2,3.
That's ot Bl Here N=3, and
'P:: ?(Su,CC€SS\ = FC\/,g”&u)) —_:%1 f:‘- %— ,
Shee  the marble ¢s rephcedd afler each
drewy P Cand hence %7 Stays the Same

P dreww -/0’ clmw ( o oraw (s « -Mag),

This, example 2. is am example of
bihowmiod W&w‘mewf:, an X (5 &«
bitomiold ..



LeA's ww\pvui.& the pra)oabflrk‘es cszocz‘afepQ LMt
eca pos:sf'éle value of X.

A= 11X " P(X=o)= 11
e gt
i )

by \ndepevdonce of
d raws.

Z o7 owkcome XS
SRNCLES

[ow many W ) < e QUENCES would
covrespond o X=2{ |
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SC:z 3_7‘1';‘*'3.

PCX=)= 3 {7%‘ (%.)

\=3. o\nl? one Seamemee LY. X
P(x=3) = G"ff ’
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Lt = demete # af— obsexved Succesces (n
n Bernowlll Brtals o « bvn swial &J(p{l/;\%%iw

Then thevre are
Y\C7( WQ%S ‘)U’ OLMYV‘Q/ 7( S(ACCQS)

(&, theve ave Cx Seamsmces vieldivg.
X Successes,

in_ p= waCfuccesQ ol g';l'P-
then e genead watly prmule# for-
o bmem) Prob%!‘n\(l‘l\aﬂ «,:D(Vl(zl:f‘OM (S %I'V‘QM E@'
- P(X=) = L
g—(ﬁ\ = T(X %) nC/x P % v XEO)N% N

This ww\y\%}%’ﬂ, d escribes The de'l:V‘\‘)OVd“I‘OV\o

The ue,xP-co‘p’ecQ V\MW\’OQY muhnb{r‘ 0“: Sy ccostes
m o oS s
| A= NP
.W//avxd e vavrance OF X ) G:) S
?;v@v\ b 4

0x = nPg-

Hence,  shandavd deviation &S G= \npg- -
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K Qxavmplea% X= #of ye//ou) marbles m taree

dyears.
Then
)EL’X)”'P(X‘:?(\: 3C'x <%5K(JZ1'>H
1 ) *EON23
mean M,xcm - 3 . _
PERE) e e
Var Ux = Y\F?:‘ 5(} g/ s
ig ( = AL ¥  _
>’“(} ST 25 T.587
S"(:cle\l 0_ = .
AT\ e = L T66
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Example 2: We draw three marbles at random in succession with
replacement frosan urn filled with 4 yellow, 5 red, and 6 green marbles. Let
X count the number of yellow marbles observed.

The probability distribution of X is binomial with parameters n=3 and
p=4/15=.2667. The results from MINITAB are:

Row x p (x)
1 0 0.39%4317
2 1 0.430237
3 2 0.156476
4 3 0.018970

Bar chart of the binomial probability distribution
' =3 and p=.2667

1
x = number of yellow marbles
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p(x)

© 0.05-

Scatter plot of p(x) vs x
Under Data View click on Project lines
This gives a line plot.
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