o Stabsstreal  Tests

. ., ...._._L.,..x i ;
Whea Sampliag  from gae pormal distiibalen e T N(g 1) _
X~ m

Y352/ n : ” 6;\-1

{n-4] 5°

X1
%
L A~

R e R () o
= Whea Sppling trom  Awo pormal dustribafrons Jo im0z, = N{0)

L’X.r.- X1)- [ﬂ.ﬁ‘"ﬂ”)
S‘_g J‘!/n[ + '/ﬂz £n‘,4ﬂ1-2

ot/ 0t T pael

Given values Fom biagmmd  disbibafioas Jplip)m, + poli-pe) /s N(6.1)

L Given velues From poisson distilhalisns TR7m % Ralne N(ﬂ,?)

e
el 1

I‘_”f J‘ 651;5{?&61”'3{ [asf T, S . ix] R =¥+ n- nem val fo cotifaat

o 2
o % -1t} [fgﬂ{{ﬂg(}f(yb(ﬂ







Pa[ﬂf _Estimatun

 Givta a sample, we wish b estimale 4 popalaiiz  paramets.

Nolhod o Pgments

f Eqméé. popualabron. momenls with sample mpments gad solve by, fhe gurameter.

For  cases _oith I,‘Wa._/ﬂ/ﬂm_fk/f,__ e may. fate momeats abgat. [fhe meoan.

_For il AS?  mmemidls  abeal zers.

Nelhod o Pacimam Likelybood

L Set L to be the pmé’aé//ify of be spmple grvin the  ppromeber B). For emam

e BESE R ptes whart we Eave

; L (ﬁ) = :I:} f[xl ; g) > P (X >‘7 ; @) 'Ch./_pn[g” thaf ﬂw?’n! gregfes ;’hgn 9. .

nd solve W0 LUO)=0 o Do log L00) =0 by Fiad the maciomum.

el For malbiple. parimeters., diffeenbiate ineash tad salye the 5.Jmu!fm/,m;_ce4"fj

Remember by dreck fhe lypramg ppinf is a masimaors.

Abis estimabor is ynbiased, 4/me/mm’/y notimal | and has & Garinace given

bgﬂw Cramér - Rag lygwer bonad .

CRig = R R R
n ELL%0 Log bGONS E8L%0 Loy LTS ~E [V 1oy L0B)]

.Bmﬁ ﬂﬂﬁ‘( MSE e







[/lf’ Uarigace  is. O
¢

| _Baérﬁ Skabistics

| _Ba{’:; chatls, histogroms, box plots pad sl wnd leal Aiagroms g lime

Consammy fo draw, 35 i gou are asted by greseat dafa . groghically,
wie a e plpt o sealfer diagrams.

ser L . S o . e e
2133 4 ] NN L i
2055 57184 :EI— T L

3lo3 P e e
Stem gad leaf Bax P(ﬂf Line plot o Sealbter diagrm

The rengt s the  Atfereace [ Fween Fho 14/735% pnd smalloct  ghsormbions and

he inbuguatile pange s the ditronce  betwein lhpse at  lhe guades porats.
The K" mamiat pbost s pont&ss defuned by % 2 l-20"

he mean s e AT (the 17" momest sboout zes), (he  modim s He

coate value pud fhe pmode s the st Frequent value . We asr M@ .fealfg

Cinteststed a0 the mean.

Z ;2.-(23,'):/14 N .
. - PR ( n-1. Limes e 2M mgaesl gbout ,M) o

Th

sbaadprll . devidion ;s fhe posiliot  sqapre roof gf the vanaqee.

The Dogalation skew s hod by estmde frum a_sample. Howsoer iE- it has a tad
in gne diedion, i will be skewed Hal way.

positwtly chowdd  gymmotireal . negafively skewed



R




__Cdmmzm St[dfj p/ﬂ(é’,{j

| 7) Lust gbabisbres gleaned frem the  dafa

x* = (2923 o x =043z
= = 09 SR/

.n :X

§>

™M ™M

) 2) List the hﬁ/aﬁ;efc; fo o fested

.-.é"/\l‘;.. .-.» En—r
g T fy

) Lt be p/#é’aéf’/f&‘y; thange wabtl wsobal

(Bl < 1 995) = gas

P < g0m60) = gas

5) List the conrlusrons Arawa.

Stace 0-11375 > 0-07960 , we have saHliciont ewideace af the §% leve
b rejed Hy, and conddgde that p>0. B







101

 Distribubiyns

 Single  Pasameber

The pmbaé//_/ﬁg donsily  fondron of X is £ (x) = PX=zx) it disgecto

sad is debined by Ji k() de = P (x, < X< x3) of coabiauus.

The camalabive deashy Faadion of X s Filx) = PUX %) i discrete

ﬂ-ﬂﬂ( 5 J{G)[Me/( bﬂ Fxfx) = )’_,:. fx (K) dx = F(Xé 7‘) .:'f C’r]rzf//maaf o

Given 4 POF | fhe kY momeat aboat o s EL [X“a\)k]:.z(k"ﬁ\)_n Fx[X)
= f (x-oc)&r;[,x (x)ﬁfx

Thos we _&!auc.‘..mea’n E(X), varionce E[(X- E(X))EJ = E(x?) _“52(3‘)

and  skew  ElX-ECQPT 2 E(X*) -3 EX)EX) + 2 EX(X)

Ff/! ﬂ{l.ﬂﬂ nw mymm/ﬁf of lineors Mmélﬁ%f/ém; gf dﬂg!//baf‘fmf is .é’-dfg. -

CElax<bYec) = aEX)+bE()+ ¢

Jgiat  Debibabiors

The probabidty denshly fundion o X,V is Froy (x,y}—’ Plx=x, V:g) il discrete

pad  Aobined by g if:g,y'(x,g) Asdy = Plx,<X<x,, y, < X< gz)_ il coatinuges .

The  comalabive Aensiby Fuadven ot X,V s Fyy (x,g) = PX<x, V\fy) il fiscrebe
_ zmd_ debined [ag_ _ JAJ Fx,y (:c;.g)_ Ax.dg..?. P(}(\‘ SR A 9) iF tealinagas.

To do anylhiong nsebal , we need o convert this inlo a single. posemoler dtstrbubim,

_ 0. _Iq»ﬂm’ pﬂ/ﬂméﬁf’/}_ . /x (X ) f[x,y(xfg) 5(9
¢ Copdilrpnal . {xn' a (X) ﬁx y (x A) . N
o Convalubran  F{2) ;J: Fx,y__(x,.z—x) Ax with 2= xey.

Varigtions on  the lugt  can 4i4¢ any Fanclion of the parnmobess.



Ladepeadenge.

D TE the values of lwo perameless in & joint  Aitribaticn have a0 et ga cash
olhus  fustitpatun , we sy Paey gie madipendest. Mok fhal  thyee parwlse
| indegiadosl  ppramélts way 1 be deptadant gp eadt slles.. .
.L[ XM/ 7oan fﬂ/é’pé’ﬂd(df?f,. then Fx [K): /:xfr:g (Xfy) = .....fy.(y).. ~and
S0 [x_,y__(_x,g) z [x. (X)fy [3) I{' iM:Mt?ﬁ{./ﬂf!(y Flows that

BV EXew s
VIX«y)= VIX)+ VIY)+ 2E(xY) - 2EX)ELY) = Vi) +yty)

We debine Hhe coyprrance us Cou (X, V) < E(X; }’)“ E(X)E(i’) pd fhe
CoviX,
Ccorrelation  cqelbrerent as  cCorr [X_/_}_/)_.?_. ] 4_‘“‘—1”;”2;

A



A nalysts of Vangace

. _SM/awse we wish o test K sumptes  (containing n bilal valass) with sormal digt"

dnd  fommon  ariance, ly see il ééey have e game mean, Lo cach value 4

Jenated Yij where @ is the sample and j  fhe  yalue i fhe sermple

deg Froedom  sums of Squares mean sgaates
b@fwi’_?'f_ Somples k-1 553 = Z _9_;'.‘/”;_7_9_"/” SUUT 555 /ﬁ'"f
residale n-kk 85, :2:— ys ;Zv?/n;  S35./ -k
bplaf n-1 3, -“-Z:-_ 92, - 921

55 $se

__Re)e,gf Hp ’ 5[}mﬂ/€s bave Sprnd Mg n if g1 L wn-E . FK-,,M-[L U./M Qfge.

EvM..i{— we feJc’cf ﬁa, we  faa Wit ﬂlé’ wa{errfB_tLd,'S[‘//éaf‘/M fo Fnuesffgaf( /esa[fs.

. _ . o [ I8
The contidince iaferoal bor fhe mean of a cample s Wi F b & (n;) _

ke conbidiace  inleryal  lor fao semples by differ by is g~ gy % L. & (;’ip;f:

By seeing it fhis mlesval incudes zero, we tan grop oatmodls himogirousiy,

— s

fd. 2. C %'5— < g‘;-.'( 9-5. < 9—@.




i




101

. &.énerafmﬁ_ Fﬂnﬂ{/aﬂf o
/

a8

| Moment (rencrating  Fanclign Mx “’) E(QH) 5

D) = T (1) £+ B Exix-n) +

I_ _D;fﬁwmfmflnﬂ qives éx(_n,_ (7)= .E(X(Xﬁf’f) o AX=la-1))

Nobe lant G (D= ECEX™) = £ gip¥) - m:xa_b)'_

-d

wp?

We zan find mammé’ éj expaﬂ/mg /ém éx/mm‘faf by giue

UMD = 14 G EE(xD «

D,‘fff/mffafmﬂ g:ves m;ﬂ? (ﬂ) = E[X”)

7[’155 géﬂémf/uj A’awzl‘.fm bas ﬂtc? p/afwag /Jm/ C (57 E(X)

C'AD)= Var (X) and C“ 0) = Stew (X).

\ Pmbﬂbf/ffq ééné/aﬁl)ﬂjy Foancran 5;.(5) :E(fk) ”" .;..F.P(X:x)

- We can Find momeats éﬂ laylor expanding cound (=1 fo give

(X)é”)(

;'_','\/ﬂ'(,' .[M.f. | HM.X m i : ('e'z!mw) 5 é”‘“' (..e .W_) N é'_“* fqu {é(ﬁ')i_

é.(;mmw[ﬂn/’ Gene/atl/n;g; Foundion foﬂ = ln Melt) = In E[e_p()






j01

mez W«m 255027

X = _Z"f/n
g G z?/m

Sen T 2 x - nzt
5»‘3 - Zx,u;; oy
S 3 Ly - ngT

Suﬂpase wi  wish b Fit dafa b Y G a <fie;ce; Ele,):0, Varle)) o

Kk 39-/5;2
( b= "V
~ A Sua
J-z - in'?. (S‘yy - ?—h-f)

_Assumma e; Fnﬁepmdmf mqf{ i:(fﬂf/(a/fj_ W//ma[{g /{liff[é’é%‘{e’/

Ve (y) = (v 555) 4

est (s (7)) = (14 4 ¢ 22 ) 5o
A ~ N (./5,_”‘1/;,.)

€7 ( 0 mparing escpecled wilh  lotal wartability gives the  Cootlicoeaf of Belenmma
The  sgaace root of his is an osbisater of  fhe pepalation comelabion cnbbiortn

Z:(?Sff)/faa f"’"ﬁ;s‘:T

Ed

. cinzZ
H, ' p0 77 ~ s

H, Pl féﬂh“’f“’"N.(L‘an[a"p,_fﬁ_‘?')__







101

and wste it (X_?

- Compoand_ Drsbibabysns

Plesse nie that ECECKIYY) = J(J xmcfyu )H) e

= M x Flxy) dcdy = EX)

E(X) E*(x)

E(E(XIY) - EF (E(xiv)
= E(E(XY)) - ECENAIY) + ELENXIY) - ELE(XIY
= EVIXIY) ~ VIE(XIY)

if e

gﬁﬂ/as‘a we bhaoe g compowed distibubron S Comprising of N distibpabrons X.

E(S) = E(E(SIN)) |
s ELEX < XulN)
= E(N EX)
= E(W) E(X)

Vi)

X

= E(VIXt o XuIND) = VIEGC+ X0 (M)
= BNV - V(NEX)
s ELNVIX) = VI ERX)

= ECVCSIND - VIECSIN)

]

Eff(e“l.n o L
CE(ELMIN)

E(H, (e)V)
Ele _”_ oy 1t81)
My Uag My (t))

M;(e)

1 ?n 1)

i) 1y

| __G'S_ff') =f






