"l7 Tj‘\e. Beta Probab: ’ l+y Distr fbud'for\

— Some r.v.'s lhave suﬂoor‘l' on +the
mterval [O) 1] .

EXa.mﬁPIQSL - The FroFor'\‘ion o-c a C.L\e_mfck{
Froalud' +hat s pure .

— The FroFor'HDh of a <chool's students
who pass a standardized exam.

~ The FroPor-Hon of a L\OSFi‘HL\'S F&+f&n‘f‘s
infected with a certain virus,

- The beta dist+ribution is a flexible
model for such rw's.

Defn : A rv. ¥ has a heta clfS‘i‘ri‘ou'Hon
[Shorthand: Y~ Beta(x,B)] if its pdf is:

- Note: The betn ‘ba\f has Surror'i‘ on [0,1].

IQ o0 r.V. \f o-F in‘|‘€f€5+ |f\a.S SwFFor‘|‘ on Somé
other interval [c)d] o-r -Cini'\'& lé.V\J'Hv\) -H\e,n
wé Cou\cl moole,l +he ‘\‘r‘qns%rmu{ ~V.

\/*: wi'Hr\ o bpeta OQiS'i'r(\md‘ior\.




-The betan FoL-F 'S very -@'exiue) C,L\a.nj;n
S\'\‘LFQ cqu.mq,+fC¢Lll7 'Qr various o au\A %

values :
Graph of Ber (2,2) pdf Graph of Bel (0.5 0.5) pdf

Gro\.‘?\r\ of Betn (2-,3) Pcl'(" Graph of Beh (3,?-3 pcl‘{

QD_L“?"‘ 0'(: Reta (7.,\3 pal,_{_ GT‘&_‘;LL 0‘( Betn (\)l) PJ‘-F




= TL =B, the Be.'\‘ﬂk(o‘)ﬁ) FA'F 'S
“If «<B, the Betn(«,8) pdf is

-If x> B the Be+¢(o()§) pdf 1s
- The Bej-og(l,i\ distribution is SimPly a
distribution .

Note : Tke. beta ma-p &XfS+S) but not I\V\
C.\OS?.A ‘erm. T he moments can be ‘pou.nc(
directly:

TI’\COT‘OM (BU‘R meéan 0ma| va.riamcas:

If Y~Bere(x,?), then

FT‘DO'F:



v(Y)=



Finding Beta Probabilities
= kikewm ot dand }3 are t’n‘f&jﬂ‘s) heta
Fro\m)oi\i'\"le_s can be found via direct fn"‘&j"q"Hon

or via +he formula (es-\-q\o\islaeal usfn3
re,‘:e_aj'ec\ l\n'}'eﬁl‘q.ﬁon \;7 Far'i"sv:

which 1s o sum of
Fro\ba.\;i lities .

- TF o and B are not both fn‘\'ﬁﬁersj we Can
use R to find bet=n probabilifies (see

€Xa.m'>\es oNn Cpurse we.\o Faje-).

EX"L\@?\& __1___ -_De__-C ne ‘H'\L d_own‘l‘im& PA_+'€. as 'H\e
FTOFor‘HDn of +ime a wmachine is under
Y‘QFQIP, SuFPose o ‘Ql(‘..'\'br Froaluces mdLr_J«ineS

whose  dewntime rate fHllows a \De:i'ﬂk('_’),l?)
distribution .
—b\)lr\q,‘}' s Hhe FA'p o-(: -Hf\c downtime rate




- B & rag,mlom\y selected chl«fne) what 1s
Hre e)k?ec:\‘eal downtime rate 7

—What 18 ‘Hf\e. Fr\o\oalﬂlf‘i‘y +hat a r*qmlomly

Se,\ed'ul MdLC_Ltft\e ES u.r\.ale.r N,Fa.ir less -H—\a.n
5% of +Hhe +ime 7

..]:—F machines act inale.?e_yde,nﬂy) In a SLfFM&d'
of 25 macl\ine.SJ what is +he ProLQL{]{-{-y +hat

ot least 3 have downtime rates 3re_ad-er
'Hr\a.n O.?_.O?



.10 Td\e,\ox_; sheff's Theorem

-____,_—

— The Epr*e,aw‘ of o Fro\na_ki]f']'j dictributon
ray be characterized Ly either 1ts
Va.r{c\.ncg or its Sﬁumlaural Aev laTion .

- An cu\vqn‘\'ﬂ_%& o usin3 He standard
deviation is +Hhat (“kc /-l) o~ IS

measured in the same units as the
rv. Y.

- This allows us 4o make certwin
?f‘o\ba.\ni\i'l‘y statements ir\Voluinj M and T .
Ee,mmai (Markov's Iv\e{quf'{'\/): Let W be
o nonnegqative \.v. with pdf (or Pm-ﬁ) £(w),
ond let ¢ >0 be a constant. Then

FFOO‘F-' -We will prove Hus in e continuwous
case. Consider +he get




— The Froo-p 'S similar in ‘Hf\Q CII‘SC—T‘Q:}‘Q Case .

T heorem (Tc\«e\sysl\cﬁ's :nesiua.li'f‘y)’

LetY Y be a rwv. (cpvd‘inuouts or aliscre“'e.)

Wi'Hr\ mean M amal Var i1ance. <S'z < oo . For
GLV\\’ k > @

Proo'p ;

—Tkus) for any  r.v. \f) +Hie Pro\oa\ai\{"‘y
'Hf\dd' \/ -F:J\s w{'\'l’\iv\ k S-l-cu\olaral A&viod‘l'ar\s

of fs wmean is at least




EXO.W\?\Q. 1-‘ SuFP:oSa house Frn'ces In an area_
Lllow a distribution with mean '7’?3 000
and S'I‘analm-l deviation *ZO}OOO. Ldl«ad‘) 'S
o lewer beuxnd Hor +he {:mlo«loi\a'+7 Hiat a

ranalomly selected price. Iis between *'-B)ooo
and *\"‘\‘3,000?

Example 2 Tr_l«e.\oysl\epf's +heorem juqrqn'l'ees
+hat any Tr.v. with mean M | Sﬁnala.ra(

deviation < will  have ProLa_Lil{'l‘y ot least

O‘C '(:o\“n\j between }4—2_6' and MrLg

- For distributions with “mounal-sl'\ard i cle.nsi-|~ies‘,
S\LC—L\ a l:ro\oa‘ail;‘f’y m&y be S\L\oS"l‘M'H&“‘f
\Ourﬁe,r Haan +Hais lower lbound:

~ T Section 4.6, we found that if
\)’rvGA.mmaL(g)a)) Yhen Y had Fro]o&Lflf‘I‘y 0.9533
of -Ca\\inﬁ within 2 standard deviations of its mean,
-If ‘/~Poi5(6.25’))+‘nen



