4.9 Momert - qenerating funchions for
Continuous r.v.'s

— Moments and +he Mj'p are clc-pinei

Similquy as In 'Hf\e oliscre'l'e Ca Se. .

Defn: T Y is a Continuous r.v., +He
k...-H,\ w\omeh+ («‘ootd’ ‘H'\Q orfjin) o-p \f 1% ¢

Example : (Uniform moments): T f 1~ Unif (0,10)
£ind a formula for the k-+th i o Y.}

De:@n‘. I.'F Y is a continuwous V., ‘Hr\e
W\S‘F’ o'F Y ois

£ My(t) exists, i.e, £ E(e:ty)(m for
€ in seme opén V\e.ia\v\loor"nooc:l (—‘o) l:))

around O.



'Aﬁ«in) E(‘/"):‘- my(k)(o) it m, )
exists.

-—TL\E, Froo‘F o-p 'H"\IS iS lde-n+|CCL.l _‘-D 'H\&
Pr‘oO‘F N "Hf\e. c{l'Sc_r—e-{—ﬁ case, w|+L\

iv\"\'eﬂr‘ats r‘eFlRC-ir\3 sSums -For Q)(’:ec‘l‘ec‘
Va.\ue_s. .

4.5 The I\/of‘mcxl Dis‘l’rilm.‘l'l‘on

= The norn\q.l distribution s Fh:lb&uy He

continuous distribution that s mos+

common|y used as a meodel| in
statistics.

_..Mourxy real -world data sets Rllow

an ouF];rox'tma‘l‘aly V\orma_( cil'S‘f“r*iLwHon.

- The Y\ormm( FA-C 1S d&‘pl'r\d over tHie
entire vreal line:

Dbcn‘- A rnv. ¥ has a V\OT‘mq,’
distributhon [Slr\or'l'l'\aunal: YNN(AJQ_L)]

W its FO\F 1S

where >0 and -—-wo< u < oo,



..-—Tlf\e_ normal alensi+7 1S C—L\QY‘GLC_:"QY‘{ZQA
by i+s “bell” Slf\a.f:e:

_PV'OF?-"'I"";S o-P -Hae_ Y\ormql po(*F_:
U-) The FC['F \'S SYmm&.“\'rl'c about M i.e.)

£or any real number a

() -P(a) has inflection Poin'l‘s located
at

G‘lt) .a‘_;m_w‘F(al)’-’- L -p(g) —

Y-

T\«eorem:_ The normal PGL'F 1S a vaLl‘icl
c[e,y\si+7 function.

Proof Cle.arly -F(Z\?-O Lor all
(In-Fu:\') -@(3)>O for cxua)

-We wmust show:

H .

Let T =



Letting Z= 4=2 <o that



Theorem: TF£ Y~ '\}(M)cs"")

of Y 1s:




T heorem: (Normq.l mean and Va.riau«ce)

If Y~ N(A,cs‘_"3) Hen:

FT‘OO'FC




F“V\A;‘V\z Normal Pr*o]oagloill"l’ies
- Tf ‘/~N(,u)cr")) the df fr Y ois:

bud’ -HaiS in‘l'&j"‘\-l aloes net exist 'A Lfose;f

form.
— Furthermeore any F"OLCLLl.ll.'{'?' P(Cks-yfts)

Cannot be found Q—“Q“f”'iﬁ&“‘,’.

- T4 can be AFFPOX'IMQ:}‘QJ via V\umeriQaJ
'\V\-\tjrad‘{ov\ .

~lWe use software or tables t© £ind
suchh normal Pr-olmLiliHes.

De_'pn: A Y\or‘m&\ ny. bui'Hr\ méan M= O
and varience s = s Ca_He_A a

.V,

—We -|"~”>|Qq_u7 c‘.e-r\o'l"& a_ N(O,l) r.v.
by &,




Theorem: T¥€ N~ N(,u)crz)) +hen the
S-l-au\J.au-oUzed version of \/)

k‘LS o N (O) l) CiiS"f'l‘iLu.‘l‘fcn .
Proo'P:

_T\r\e, s‘l’cma[a.ral nor'wugl PPD)O,LL,",'—I-,‘QS
P(Z’>Z) can be ‘Fou.r\cﬂ n T&L,& "‘ll

for various values crp = .

-Note: Table 4 qives wblpe.r-ﬁ{l

Proka,loih'-l'ies '@r Fosi‘Hve z vc\.luf_s.




Picture:

_Proloa_kili‘l'its "FDr thG\‘HV& Z ch{u&s Can

be ‘GD'«&Y\A lm/ S\/W\m&‘l‘r‘\/:

E xample 1. ITf ZNN(O,I)) B
P(z >1.832) =

P(z < -0.42)

Plz=1.19)

P12 < 2 £0.35)




Note: U_siV\3 standardization, we can use
Table & + £find Pro\r:a.‘oi’[‘f‘fes for ﬂ-_K?f normal rv.

E XQMFl@‘— 2 A jrmclwd‘inj class has GPAs
Haat Lllow o r\ormml Jl'sﬁilotd‘f'on wH—L\
mean 2..70 and variance O.l6.

- What s the Pr‘obdoi“'"y a r*au'\ciomly
chosen student has o GPA qreater than 2.507

-What s +the Fro\wdoi\H‘y Hiat a random
GPA is between 3.00 and 3.507



_Exqcfly =) % O'p S'I‘LLA&A'I‘S have GPA
o bove what number ?

E)(a.mPle 3: \/ 1S oo Y\OY‘MCLl gl W u.)l'Hr\ =10,
Find A such +hat F’(\/ < 7o)= 0.75




