3.6 Larqe - Sa.mrle Confidence Tntervals
Ceneral Setup:

~We wnow LConsider any eshmater 9 o‘F some
'\‘au*je.‘i' F&FQM&“U e wl\exe. 9 has an

affroximde\Y normkl Sa.mlalmj distribuhon
with mean B and standard deviathon 0-76 .

T l«e,n

..]—\e,nce, Z 1S (qrrrox;mm"’e,ly) o pwo‘l‘«.l
quqtd'l'l-y_

— Let's derive a |DO(\-«)Z +wo-sided CTI fr 6




No"(’tf O'C"'&h Q-fé UJI” d&r&nal oOn umknown
P&rame."'US.

~We will reF\aLce it Ly an eshmate 8-3 ,
~-Tf He eshmate s "joocl" (fn +he sense
Hat 6_6 = O"é with lﬂljl\ pro IncLL;lf‘l‘\, ‘FW‘
\‘U'je- Y\) -H.\e,n :

Fowr EXQMF\&S op qu'je.' ga..m[)|e CIS

— We earlier Jerive& -E)ur unLiqSeA esﬁma.‘l‘ors

for various SaLmF\.‘n3 situations :

@ Y for M (one random SQMPl?—)

@ ?’ for P (one Bernoulli random samples)
@ 71"."_/;_ for M-Mo (Hwo imlq:e.nlen'l’ Sqmp|es)

@ F' - F'-‘- ‘F’r P ~P= (""UD inJeP. Bernou“a' SQmPles)
"B‘f the (J—T, each of +hece esthmatorg

kas an
distribubhon  when

—

SOLMF Il'nj




Ee_,_(:,_q._ll_: For lwrse n,

For [arSQ. Ny, :

-"So &‘:Frox;mqﬂ‘e ,OO(I—M)Z 'm‘je-sa.m’:[e_
CTs for these Farame.‘l’e.rs are :

®



E)(oun?le l: In a 19¢2 Fo” o‘€ 1250 T‘AHAOM‘\]
selected Americans , 2338 re,ror-l-ul us}nj seat belts.
In « 1992 Fon of 125] random Ame,rfcn.nsl 876
\"e_‘:or'l'eﬂl U«Sl'ng seat belts. Find a ‘lSZ cl ‘For

'H\e. J;‘C‘Fexe,nce n -I-Le_ ‘|‘Pu.?. Fro'sor'l'ions w&qrinj
seat belts n 1983 and in |992.




Meaning of "IS7 confidence’: TF we +ok many
mm:lom Saml,le_s ‘From -H\ese Forulq:h'ons a.  Constructed
a QS% CI ‘ﬁ:r F."’F;_ eAc.l\ ‘l‘l'me) 'H«em q_lnou.‘l‘
95 % of He CIs we obhtained would contrin
-H\& true va_lue, O‘C r,"'Fa_.

Excrdse: A Samr‘e. O‘F 60 Summer cl&ys M&Sur;nj 'H\e,
number of Sl\irs Passiwﬁ near & Pawer-[:»lavd' location
showed a meéan of 7.2 SLEFS per olau, wﬁH« o Sa\mrle.
variance of $.%. A sqmrle of 90 winter al«.ys yie.Hul
a méan o{: uf-_/ au\cl a Vvariance o-F Ll"? Sluew -Hrwd'
a 0% CI for +he difference between +he true

Summer mean and true winter mean is (1.762,3.238)
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§_-___/ Sam?\e-size Determination
- e CIs of +the '(:orm é 5 Zd/g_a—é § He term

Zd/za—,é .IS CA“tol ‘H\& Louvul B (0.—- -I—Le marji“
of exror) of He CTI.

- Th some shudies, ullecj‘"nj observathions s
QXFCnS}vf. or "Hme.-Cor\suminj.

—0ften the vesearcher wishes to know i‘.&k&_{
of Hime what Size Sqmrle she must ke
‘|'b ackieva Some olesfrul ma.rju'n o'F €rror,

No+e.3 Tl«e C.SHMQ."'QJ. S"'Q.mla.rA €rvrer %’8 Camnp'l'
be &lcu.\q."‘etl Le.-‘;re we (_o“t..c,"' ‘Hf\f. SQ.MPIQ,
date..

:For a'l'e.'ltrmininﬁ Samlz.[e sfze) we .Plu_j n a
quess for o or P) based on previous know ledge
or e)(re,r'l' OPinfOn.

Example |* We seek a 957 CI for the
meéan r\umL&r O'F lf\un‘HnJ d‘-\/s 'FDI' l\'censea(
hunters in ST, with a marjin of error of

y 2 days- How many hunters must we
S&MP\Q? (bde, believe o is around lO.)




Example Zi An experiment wishes to eshmate
(Wl+\’\ ?O% C,on‘chle,nce,) ‘H\C— Pl"ol)or‘HOV\ O‘F FQDFI&
who re.sroml to a 5+imulus, with a marjfn of

error of ot wost 0.04. Previous l')e.li&‘p 'S
'H\“—'l' 'H’\is f"oror'ﬁon 1S q_roun.J O-Q.

...F;r Cls t\,\)ou."' a Fr‘oror'h‘blf\, I(: 'Hae.re 1S no Frt‘or
knowldje a.loo»d’ F, a ju_ess 0'(: 0.5 slmouu Le_

used. This will YEe,lJ He wmost conservahve
(lar3e.s+) value $or n.



