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—In lad‘U' Cl\ur‘l‘e,rs, o Mkjﬂr 'Foc.us wi” be on
inpe,re,nce : makn'nj conclusions about a foFu'd“M
‘mLSeal on sauv\?lg,_ c‘&'lf_'_'-‘\ "

-Defn: VY. V. conctifute a random sample
f -H\c\/ are imle-re,nle,d' and ;alen'h'muy
distributed (iid) rv's.

- In ‘n.rh'culqr’ we  may wish T eshma
a P&T&Mc,"'cl" using & stathstic.

-']_)_e__f_,_\_-. A cthstie 18 a funchon of +he randem

\;arim\oles \n a randem Sam,;’e..

"Exm«?le: T+ +he F°F“l°‘+"°” mean M is‘ |
unk\r\own, we may eshmate 1t with  +Hhe stahstic:
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- To m‘a{ \‘:\-pe,remc., wée sk..,.lol knew -Hme. LeLavl'or
0‘p ‘HAQ. 5-‘1+I‘S'HC oCresSs re,Pe,q:l'e,oL Samr|e9 '\Crpm
"Hne FOFLL\Q:HOV\.

D?—‘ﬁn: The Saumphng distribuhon op a stahishc
ﬂe dis-h\hu:l;'ondo-F foss'lLle values of H.e

S‘\‘CHS'HC. alvross w\an\, re_?e_cd'ed Samrsles,

-The S&W«F\;nj distribuhon o'(\ a skhshc will

3&\&!"&“7 de,laev\cl own -H\g_ cl"s‘l‘r'.lnd'l‘On O'p -qu
Or;s;v\a.l data \{I)\,z) vav) Yn_




12,- S«m?lu‘“i Distribuhons Related  +He Norwm.‘ Distn.

- Th this sechon we assume +he random variables
In OUr rmm‘ow\ Sq,m':le_ 'Gp“DW a hormq,l oll.S"'rl‘LufT‘ﬁl'\
with  wean N and variance d‘;' I.e

Yl)--') \,v\ %3 N(}&JG}')

ind R
) Y"\ ~ N(ﬂ)‘r )} +I\E.V\
Y"‘L"Z\"i s hormq,“\{ J:S'h'llgu:f'&J with mean
r
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Proof: Write' ¥ =

= Linear combinahion o-c iV\Af-P- | rv.'s, We

used wmethod of mﬂ-C's +e sL.ow this  linear

CbM‘o;naL'Hon s

—We write Myzp, G = 5= And He standard
cle,vid‘icm o'p Tf, s O

"f:'

EXOLM?‘C— 1(""): A -ch,‘l'brr 's So'£+-Ar;nk ma.CLfne. T
+o ?w'\' 355 ml of Soc[a) on averaqe, eac_l\ can,
with a shandard deviation of 26 wmi. what is -H&.
frbkn.'ai\{“"f "Hr\C_ mean awount ?e,r can In a ])."ch,k

1S \e,ss -\'\\an 3'+O w\ﬂ? ASSume H\e amOun‘l's are norma.l.
No‘*t,:



E)Loum?‘e i(D " How many oLse.rvad'l‘o“S must be in +he

Sw\rle for J % be within 5 wl of M with
rrolodo{\i'}v (ot \least) ©0.95 7

The Chi-Square () distributon

..-RQCA.” -l—l\& ')(,z Jis#iLd-.‘oh w{-\-L v cleﬂrae,s o‘p
‘cfee—‘l"‘“ s 51*\?“1 -I—Le 3tmm¢ ch'S‘lT;Lu,'h‘On wl'Hn
O(=%' and ¥5= 2 .

- Thus +he m:s-( of & "x_: r.v. 1S
M, &) =

— We have shown that £ Z~N(0,1) +len
2 > !
25~ A
Theorem: TF Yo . Va are independent
2 n
12)'1.)”) ,x,vn r.v.\S, ‘|’Len u'-'- §:=-TYL has o
'Xi distribuhon with v, *+y. d.T.




Proot :

T\w&orm: ]'_-(: \/, aml Yz.. are fncle.';e.nale.ni’ r.v.'s)
and \f‘ ~ /X;:,' a.rul \I‘ "'Y,_ ~ /K: (wLe,re vV >V, ))
‘Hr\en Y‘L A ’x’."

-y, -
Proof :

So‘“?h“ﬁ Distn. ok He Saw.mrle Variance o+

(when Yhe Fo?u\:‘\‘fon is Normal)

...'L-p Y,]...)\‘f“ constitute a random SM’\PIQ 'G‘om
a ?on\a;Hoy\ w\-\",\ variance d'z' 'Hneh -I-Le Sﬁ.Mﬁlﬁ.

)

WE e SL = ‘ i:-( —-\7)1 1S an

n-\

.

L=\

estimater of &*



. ind
Theorem: T€ Y, .. Y0 RPN (u, %) then
7 and ST are inelef&wle—n'f"; and (- s’- ,Xz
Froo‘F: De_j\-&lls o-‘: -H.\e 'f’!"oc‘{ o jfu; . . n-|
handout on Hee Course webh poe., The basic

S‘\?_FS are . R
-Show that ST=22 (-7) can be

writen as  a -punc.'an of

-Use -Hf\e, Mul"'r‘lva.rid‘& "\‘t‘d-hs-pormd—'l""o"\:

"I.+ can \;Q s\«own ‘H«qj" -Hf\e jq.cclafagn 0'?
-\—Ns '\'I‘ams%rmd'fov\ s N - |
"B‘f "Hf\& mu\""\vdﬂ‘;d"e —h‘du.nS"CDrmc\.'Hw\ '}‘QC—l\’“T*Q:
'F(Ut)-ﬂ)un):

= The jeiw" Fou: -Fad-ors .iy\-l-o a F[ece Clﬁf&nﬂlfnl only
on 4, and o ‘:itce Jererdmj only on (u,_).__)u,\)_
=



H&Vihj S\r\own {nJe,re,mlenc_e) we now shouw
ot (W-DS* N

G % /Y'?:\-—l :




Example 2: A} o factory, the standard deviation of
o ‘;qr'\"s thickness s Surrosedl 4o be 0.02 yam. A
clua\{"f‘f Control insPec:l'Or takes vandom SAMFI&S of size

20 Yo wmake sure 4hat +he process maintains low

VaLrimLili‘h’. Tf the thickness s norMaLHY JI‘S'i'Y‘I'Lu.'l'eA,
what is He FroLaLi\H'Y the insPe.c.+or would observe
a sam‘:\e, standard deviahion qreater ‘Yhan 0.025 mm
\‘F ﬂ\e FFOCCSS 15 In Con‘h"o‘?

The t- distributhon

- \We knew +hat ;\f \'/1).--, \',,\ c,ons'H+uC|’e o randowm
SOLNP\e, -From a N(qu-‘-) Formle,‘l'l‘or\, ‘Hwe.n

1-2 . N(o,).
S/\w
- But n ‘»ru,’n'ce_, 'H«e F°|>UL\
s unknown.
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