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Figure 6.5. QUANTIFYIN G UNCERTAINTY: Confiderce Intervals
Progam B in: Agand All Odds Ingde Satistics

Programs 19 throuch 25 ae cevded b formal shtisticalinference Formal inferenceattaches a pbability statament to is
condusgons to ndicde tow ‘rdiable they are. Thee ae wo important types d inference tests d sgnificane and confidence
intervals. This programintroduce the kasc ideasof confidene intevals and ther inteipretdion in a snple sting. Later
prograns gve spedfic confidene intewvals for use n more realstic situaions.

A 95% mnfidene inteval for a nodel parameer s1ch as he meary, or a pppuation averge’y, is an ntewval, @mputed
from sanple data, tha contains e tnknawn ‘true’ value of i or ¥ in 95% d all possble sanrples fom the pdation. The
canfidene gatament ha two parts: the ntewval itsdf and thelewel o confdence The kvé of confidene is wsudly chosen to
be 906, B% a 99% In fornulae, ve write tre mnfidene levd as1-a, so ha ais wsudly 10,.5 a .01 The onfidene
level staes the pobability that the méhod will give a’corred’ answer, i.e, if you wlse $% @nfidene intevals dten in the
long run %% d your intenals will contan the true’ parameer or dributevalue However you amat knov wheher the
resilt of applying a @nfidene inteval to aparticular se of datais corred. The video points ait that @nfidene intevals lie
benindthe "'margin of eror’ tha news eports dten dtach to qoinion pdl resits.

In this program,we onsder the onfidene intewals for the nodel meany repreening the aeraye of a ppuation. We
assine the ppuation is rormally distributed ad we havesdeded ty SRS {.e., EP9 a saanple of sze n fom the ppuation;
theseassmptionsare dten mé quite dosely in practice. We dso assine ha we know the sandad deviation o of the ppu-
lation; tis isnot reaistic, but we want to llustrde the ideasof inferencein a smple ase Program?2l cescibes wha to do
whengis not known. The video lodks & tesing battefes, sud as hose sedin heat pacem&ers, to esinae their mean
lifeime quite dosely; the sandad deviation is of @urse rot known, but the ideasof confidene intewvals gopy nongheless

A levd 1-a confidene intewal for the meany of a rormal popuation with knovn gandad deviation V7oL
o, basedon a snple of sze nsdeded ly SRS is gven by the epresion at he ight; heae z* is the up- y* U\g
pe normd critical value for p=a/2, gven in the tide & the bwerright of the first &le of Figure 54

of the Gurse Materals. Fora %% onfidene inteval, for exanple, we exclude the etreme5% @ is 05); half of this, or
2.%%, falls in ead tail of the dstibuion, so we bok up the mint z* with probability 0.025 ing éove t. [Seethe ente
diagam a the ottom d the first &le (page 59 of Figure 53]

The width of a ®nfidene inteval $howns tow ‘acarae our estimate is; smd widths ae desrable. Oterthings keing
equd, the width of a @nfidene inteval decreasess
o the mnfidene levd 1-a decreases e the dandad deviation o decreases @ the sanple sze nincreases

If we havechesen a onfidene levé and know the ppuation gandad deviation g, we @n @t a co- 5
fidene inteval o any width we want by pcking the sarple sze n The sarple sze required to dotain a n= (ZZkTU)
canfidene inteval o specified width w for a rormal means as @en at he iight, whee z* is the citical
pant for the desiled kve of confidene. In practice extra obsevationscan ke epersive a impractical. The video visits a
primae reseech @nte, whee nonkeg/s and oher primaes for use h reseech ae housed. The tak of dedding how mary
primates to Lse h a nedcal sudy is dfficult both for ethical reasnsand lecaue of the eperse nvdved.

A paricular form of confidene intewal is @rred only underspedfic condtions. The mostimportant cndtionsconcen
themehad usedto poduce the data. Other fadors such as he brm of the ppuation dstributon may asobe mportant.
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In the first, seond and fith paragiaphs dove, the wads reliable true carect and accurate are gven in quates (');
exgain briefly the easn(9 behird this rotaion.

® Explain briefly why the wad carectin the first gntencef thelas paragrgph abee is not givenin quates.

You are a satisticalconsutant to a lusness @ganization and, during your first mesing with the arganizatiors contad per
sm, de ells you e aly wants onfidene intevals at he 9% levé of confidene becaue it is dovioudy beter © be
9%% aure han aly 95% a 90% Wha would you [y in regy to this assetiorn?

Showhow the lower expresian (for n) gven at he tight above is cerivedfrom the uppea expresion for a onfidene intewval.

Onre chaacteistic of the mé¢hod wsedto producethe datg menioned n the £oond sentenceof the bd paragiaph of the
summary of the video contents gven above, is tha the daa dioculd comefrom a anple dbtainedby equiprobalde fandon)
sdeding. Explan briefly why equiprobabilty in the ®leding process & important.

Explain briefly the mplication(9 of the hird ssntenceof the hg paragiaph in the simmary givenabove..... the brm of he
population dstribution may ako ke importart.
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