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Figure5.2. PROBABILITY MODELLING: Normal Distributions
Program 4 n: Againgt All Odds Ingde Satidtics

Histaggrans and semplds gve a quite cetdled pcture d a dstribuion. In this programyou will seethat he oerdl
patem of a dstributon can dten ke deseibed compectly by a snooth curve, @lled aprobability dengty function (p.d.f) or
dengty curve Think of a pd.f. as a mooth curve dravn throughthe tops of the kars d a relatve frequency histggram. A
dersity curve is wsudly an idealized desciption of a dstribuion that gves the averdl patten but ignores the ireguarities ha
are peent n actud data In the video, pd.f.s ae wsedto compare the dstibutions of the gesof Ameicars in 1930 ad
20/, O course the £onddistibution is an esimate mace by he US Cersws Bureau. This is an dfedive wse ¢ dersity
cuves leaue we ae interestedh the bg picture d chargesin the averdl distibutions of aye not in small details.

The medan of a dstribuion can ke locatedon a ersity curve as bhe mint tha divides the cwe into two euad aress.
The mean 6 the dstibuton is the mint at which the arve would balanceif it were mace aut d solid maerial Becau® a
p.df repeents an ideal diibuion, we e a pecid symbd for its mean the Qeek leter y; the sandad deviation is
simlaty repreentedby the Geek leter o. The sandad deviation o camat be bcatedby g/e a1 mostp.df.s. The mean and
medan ae gqud for ymmetiic dersity curves, lut the mean ¢ a skewed arwe is bcatedfarthertoward the long tail than he
medan

The normal digributions are ecified by bell-sheped symmetiic dersity curves Normal distribuions ae wsed very
widdy in datistics, ® we will study thar properfesin detdl. Unlike nmostdistibutons, a mrmal distibuton is completdy
descibed by its meary and sandad deviationo. Both ¢ ando can ke fourd from the $igpe d a normal cuve. Charging i
movesa normal cuve dong the &is without charging its igpe. (harging o chargesthe igoe; awrves with larger gandad
devitions are nore Ppread out and essshaply pealed. As the video notes,normal distibuions gve an gproximate
desciption of the averdl patten of mary comnon types d data But do remenber tha no distibuton for actual dda wil be
exactly normal. The snoothnormal cuve is an ideal distibuton that is @s/ to work with, nat an eact desciption.

All normal distibutions ae the same when meauements & male n wits d o aboutthe mean Theseare alled stan-
dardized measurements. In particular, dl normal distibuions satify the 68-95-997 rule This le says ha in any normal
distibution, ebout 88% d the dsevationsfall within o of the meary, about %% fall within two standad deviationsof the
mean and daut PV7% fall within 30 on ather sde of 1. Sudy FHgure 124 on mge72 d the Ext and Hgure 53 d the
Caurse Materalsto et a tear picture d the dtudion. The 8-95-997 rule dlows us to hink abaut normal distibutions
without daing detdled @lcucations. In the video, we @n quickly see tow few youngwomen ae digible for menbersip in a
Bearstalk Club tha is open anly to women &least5 fed 10 inches dbout178 cm tall [and to men taleast6 fed 2 inches
(about188 cm) tall].

When we haveseverd obsevations each from a dfferent rormal distibution, we dten ug sandadized neastements to
conpae the dsevations. As the video notes,the dstribuion of majar leage batting averayesis rouchly normal, but the
standad ceviation has dargedove time. To compare how far outstandng hitters of dfferent eas dood @ove ther coneem-
poraries, ve dandadized tteir bating averaes.
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