#5.17
University of Waterl®m STAT 220 -W. H. Chery

Figure5.7 PROBABILITY MODELLING: Normal Calculations
Program 5 n: Againgt All Odds Ingde Satidtics

Althouch the 8-95-997 rule dlowsus to nake quick approximate calcdationsabout normal distibutons, we dso need
moreexat mettods. This rogramshavs in cetdl how to ansvertwo types d questbnsfor ary normal distibuion.

First, gven an ntewval o posdle aitcomeswhat is ts proporton (or relative frequency)?
Seond gven a poportion sud as 'the Hghest 36 of the autcomeswha is the valie with that groportion aboveit or below it?

The video asksand aswes the bllowing questons to llustrae rormal distibution calcdationsof type 1

e The heights d youngwomen can & nodelled ty a normal distibution with meany =655 inchesand sandad deviation
o =2.5inches;what percantage of hesewomen ae ller than @7 inche®

e The heights d seven yea-old girls can ke nmodelled ty a normal distiibuton with 1= 487 inchesand o =19 inches; what
pecentge ae storterthan 48.5inche?

® The dstributon of nitrogen axide emissons from a prototype engine s esimated b be rormal with 1= 078 grans per
mile and o = 0.525 grans per nile; wha percataye of hesecars will exceed tle regdatory limit of 1.0 gams pe mile?

@ Blood thdeserol levels (in mg per cedlitre) anong aluits agel 20 to 74 yas @n ke nodelled ty a normal distibuion with
u=213ando = 48.4 wha percentage of he ppuation fall in the orderlinerisk goup with levels between 200 and 507

Calcdationsof type 2 ae ilustraed ty a queston askedby the US. army in dedding whichsddiers reed astommack telmes

o The headcircumferencesof soldiers ae goproximatdy normal with 1= 22.8inchesand o =11inches; what readcircum-
ferenceis exceeéd ly just 3% of dl soldiers?

Both types d calcuation wse he fad tha dl normal distiibutons ae the same when a saindadized sele is tsed we now
stde ths fad more eactly:

if Y hasaN(y, o) distribuiion, then he standardized variable Z = (Y- y)/o hasthe standard normal distibution N(0, ).

Take A on pages T2 and T3 @nd m the font flyleaf) of the &xt, and Fgure 54 d the Gurse Mateials, give probabilities ¢r
proportions) d the eentZ < z for mary valuesof z at intervals of Q0L Normal distiibuton calcdationsare donein two seps:

* First, iestée tre problem i ternms of a $andard normal variade Z by sendadizing the aiginal problem.
* Then ug Tabde A o the &xt, or Fgure 54 o the Gurse Materals,to dbtain the aiswer

Beaus rormal distibuions ae important in ddistics, we reed a \ay D assss whetler the dstribuon of a ®t d datais
appoximatdy normal. This is kest dme by lodking @ a Pecid graph alled anormal quantile plot, whichis availade o
moststdisticalsdftware g/sienms. Deviationsof the mints an uch a dot from a draight line shav deviationsof the d#a from
normality. You cb not needto be ale to mngdrud a normal quantile dot (Urless you havesdtware tha does it automaticaly),
only to interpret the dot. The video shows rormal cuantile dotsfor heghts d girls @ose to normal), nitrogen axide amissons
from vehicles(roughly normal), and cabon nonoxide enissons from the same ehicles(skeved b the light, sonot normal).
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A little undersix minutesinto the video (.e, closeto four minutesinto its actual contents), Dr. Amabile meastesthe height
of her caudnterChristine. In point form,asses citically, from ameasuring perspetive, the pocess as w ®e t.
o Sugyestthe condraint(9 on te poduces of the video tha might havebeen egpansble for any undesrable feauresof
the process

A little underdeven minutesinto the video (.e, closeto nine minutesinto its actial contents), theke is a @sciption of how
Generd Motors chedks whether a pototype of e d its ca modelsis meding U.S Federd emisson standads (iz, 1
gramper mile) or nitrogen axides(NOy), congituents 6 car exhaust gases which have, at High concentréions been linked
to a vaiety of heath problers and to the drmation of aid rain. The video @nd the tird bullet d the simmary abovg
shavs the two epresins (n grans pe mile): 4=078 and o=0.25. Explan briefly in words what Etdistica)
proessesate indicaed ty theseexpesiong your exgandion will needto indude arefu use d the wads modd,

population andsample.

In the dsaus®on on the video of chdeserl levels as a isk fador for heat disease Dr. William Caselli (headof the
Framingham heat sudy) descibes the borderine risk goup @& peqle with levels of 200 b 260 wheeasthe video
calcuation, basedon the rormal nodel, of a pppuation proportion of 38% gplies to kvds of 200 b 250 Eeethe fourth
bulet d the simmary ovaleaf). Calcuate how nuch the goportion would increaseif it were to aply to Dr. Caddli's
somevhat wider rarge of ddestrol leveks.
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