Probability & Statistics

R.J. Marks Il Class Notes
Rose-Hulman Institute of Technology (1970)
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,;:,Tl:'ﬁT # 4 PLUGS  To. KNow ANY LeVE 4

L) RANDOM VARIABGLE S

gn),ﬁlNoM/AL: Py (x)-( ) PX¢- P)  X:e,1,2,3,..,.n
| A hp ; o ? '“p(t-,?)
B)PoissoN:  pg (%)= e XEe 2,
® A . 2 =
R o ’\=‘——— it ()R
CYNORMAL 7(_‘ (R): Var e :e_e o
O)EXPODENTIAL | re (x)= € €
. ot |
/"=9 ;0'2:'- 62

II) MOMENTS AND EXPECTED wnuers
Ay ma: ELXx"4455] = Jo x" f2 () dX < n™ moment

B)M@MENT CENERATING FQNC‘—TIQA!
1y Mg (% ) <.£- e Bx 701 CX)J f -xx p;(x)dx
ﬁﬁmn'-?_%“—)/t= ,
3) Mx: (t)= f' '—rh"n;,
4y 1F Z'a‘X‘-I- b( . erbt” o
. . THEN /\/],g',,'t\= - Mx,(qf . o
ayFor  Nrv. Mg (t)* M,E.rg ()= € % [E%(§) J
Wiz Y= Z a, %, Pa_ Xils pARe INDEPENDENT

THEN /Av d Z_-a',-/‘aq, ; Oy = Eake”

mj_) c»E‘BYc»&‘Vs ,MIEQUALH'Y
P[’X}h c]‘a-x‘/c: ,
IQDX/&.,‘ICCO’ l21-2

I‘Z')oRDt:RE‘D STATISTICS
X*m , Xey . - x*cn)
 SMALLEST , BIGGEST




TEST 2 Pouve SHEET # 2

I) GAMMA FUNCTION ; F(o() f Y“" ,-,o[Y V o >0
_A) [ ()= (d-l)F(d,-,l),,,

<o() Cot =) ! /  FOR X A POSITIVE INTEGENR
c) ['(7)= v
IT)GCAMMAE  RANDOM VARIABLL .
4y g Cx)F gapray x e
By Mg (ed= (-gE) |
, ,,c>/wa- - ! ,‘,,,,M,O'xz = 8T
TII) cHI- SQUARED RANDOM _VARIABLE

,,,,;,A)/F,,,,Z,,,ls,,,A F R V. Wirp X= y/-'Z AND. B <, ‘7’/+&’/\/
g X s A y. Rt/ WITH YV PEGREES oﬂ/"’/?E'E'bC)/V

/Qex CJ" 2Y
| Mx-(t) C:-ze) /=

13)//= Z~NCo,1) RV., THEN., Z% s A 2’ R.V. @Rauszr./s‘,‘)

FOR X 2O

Ec)u;.__m,,,,X',,Xz,,,,,,,, X.'n ARE?(? R.V. WITH ¥Y,,Y....¥n B.OF,

THEN Y—f‘;} 1s__A ’X RV, WITH Y" ;—"f_-', )’;;, b.o.F.
2) pror,

,§o> IF. N _SAMP 6'5 ARE’ TAKEN FROM A N/a, o
| Cn-:ég 2 o
THEN = s A X, fep Rov.  (pROOVE 1TTL)

m')oRoERED STATIST(CS 0/5 TR/@UT")ONS n ,
) Fzeny (€)= [Fe ()T Fp 0002 1 E/-'g,ce)J P (t)
8) Fgey (t)= 1 -[:L - Fe(e) ]

g, ()= n[1-Fx Ct)jn e (t) (rrove 1T/ Y
_Y) MAXIMUM LIKELIHOOD L
AL ()= TQF" P Oxo )
B)MA-)(IMUMIZE ML_()\) To DETERMINE M L.ESTIMATER. oF/\
) PROPERTIES OF ESTIMATERS
F s AN ESTIMATER or 1

‘A)F IS _ONBIASED ESTIMATER OF Y 1= "[FJ-‘-‘)”
(X 1s vnelASED EST. 0F uu; & 5T oF O

fB) F‘ ,,J,s,‘uMo,,a,E,,,,, EFELCIENT  THAN Fz | E VW(P < VM(F)
,,,,, ol s TAN 1E ey PLIT-¢]|>d=0 \7‘670

or A E[T]1=)Y ano ,&,2: Var ()= ©




a) var () =2 (2 ,é,w(‘cx y)*13"
" 8) FOR A LARGE IS APPRox. A N(a’ o 2)

RV,, wiTH o= E[{Z%,Zn #Cx,&')}z,]

YI) cRAMER - RAO  IN ju [ (T  CENTRAL LIM/T" THEM.)
nie
n.,
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b)) IE A sAmMPLES ARE TAKREN FROM A N(/u o“) rPoOP,

Crwen PR s 4 X2 v B
RSN i[(x« R (K- )T
e T %
CE ot E RNy ?3 1<Xﬂ<x4-x)
Oswﬂ_,

o ) ?2, ki =X)™ . n{¥-u)*
R - o= (o i

(.Nn=) )miz L'.x- . =
2 Tos * |l oAmd




:c),')F'x;(,,,(tP [Fx (t )]r " ,ANVIO | 'ﬁx; ('ek) =n [Fx(t).] n-lﬁx )

Feem(t)= P [ X< t ] e '
=P[X(n)<t ANO XQ.ft AND. .. Aave X, <-tj

| = PLx, ¢t] PLx,, <t]. . Plx,, <t]
=[Fg (t)]" R
‘pz(n) (t)= adE fo <n)<t)]
R Y 352 Y N |
= n [Py ()] dE Fy Ct)
] = I’)E,Fg,(t‘)jn ’ x (t) n-i
iy Py (828 L -[1-Fp ()] B renli-Rredbe
. Fxy(t)= Plxy, < €1
- = - PLx,>t]
=1 -P [E“,thm Xeay? Eann...anve X.py >tJ
=4 - PL,>t]PLX.>t].. . PLXn >t]
- =4-[G-p z,gt?;)(»-/@{z'm<t3)...(l=P{x:c,,,<f}24
| o2 4-L1-Fpe)]” o |
fro () & Fry ()
[ - {1-redd” ]
= enle @I A R)]
= pnlt-mra)]" I ) |



dyi) E(s*)= o *
| 2 (-
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TEST # 3, pLves

CONFIDENCE INTERVALS
h) s TUDEN T TRI BUTION

b) ron Laree n, Ta~ N
B) 10ENTITY DEFINITIONS
i)G\PL’”’Z«/a € 2< ao(/zg = 1=
6)P£WT;‘;®&/3 = T T, q/Q_J: I el
“»)PL%;;l“ﬁ/z = ?(,1 t:azizj = 1-et
2)a) PEZ'>%@\3 (o 8
b) PL y "" ‘}/y “j
¢) p[ﬁ tr,a,] =l
c);couﬁoozwcf’ I NTERVALS
| A)/u: x  Zuyy Vo s o jenowd 049.,"1

X & t""' selle 5/ g » O oNKNowN “
B) o 2 ( SQ ” g ] "
Vauiara 2 X i-opd

AP Pt 2y, PR VFCG-P) (n warce)

EROM BINOMIAL Por,
EXPODENTIAL
d) A sHEORM RV, -;Q(x) Ae™ v xso
LGx y‘zna"‘“/g 9 12’7 s/ 2nN%

2
NoTE ; 2An ¥ v p




TEST oF MYPoTHES:S

A)ERRO R
DPLTyre T error] =ol ,, ,,
vﬁE/?FdE’c@Tme Mo acufu Hoe 1s 1‘"’&053
2)PLryre Tt €nror :
WP[:Acc,gp-r,wa Heo 6IVE“N Ho AINTT&UEJ

C)OPERATING CHARARC TERIS TIC CURUVE

1) CCO) = pPLlaccepTine Ho GIVEN &
e L ol .
z)QC@)-’ I=c(®) = PWR. FuNcTiIoN
= PLREvECT ING Ho CIVEN & ]
DINEYMAN PEARSON LEMMA
1) He: &6=6, ° H,® =0, (simpeE)
L.Cx, Xe, ..., e )

Q)FIND L (X ,¥a,.. o) £ ,
(EVERYTHING BuT X; ‘5 CAN ae" 5u¢x€0
'N 68Y K )

byrReove € To  F(X;) & k' (en FCx;)21")
c) FIND PE F(X;)>IK' civeEN ©= QQJ = Qb
d) SoLvE FoR K°
e)REJECT FoR F(y*)&x' C(onFlx.)e k")
2) Som€ "MosT PwREULS”
a)THE MEAN . Ho! = ey, 5 H.: = 4,
/“nyg = K= é—:j G’VW ;&LQ /‘g
o =D K=oy
b) variAnvce: Ho: o
e, Kol Xn ex

03< 0% D K =op Hirex L KTE




E)LikELiHeow RATI® TEST
1y Ho: © & H:©@ ew
vl © wnN=
)L (L) = max L(é? wirmin JL
L(é})“ MAX L(@) WITIHIN e

NEA o
A sSucks UP EVERY THING-
BUT ¥:'s R
4) Re buceE To Flx:) <A
sYrino PLECX:) €A’ GcivEN

‘,)ﬂe’uea‘r’#é :ﬁ F’C!() A" Con FCxy 2 A’i)
7) SoME ReESYLTS

a) H: = e M, 3/%?’/@@ (o vwrvown)

REJEECT He 1B

[-coy

% - e -
Z2Cne),m,, on 5/541",5 “Eoer ey
b)) Ho: o —a’a’&; H,: o*Fo. ™
REIECT He 15
(X - X )%>0w t?zﬁl}o&m/&
e 1 < Do X n=t, |~%/5




