HISTOGRAMS AND PERCENTILES
s Whal is the 25 percentile of a hsbogram?

The peaiod o Llee horeonbal axis sioch Lhat of Lhe area
wimder Ulwe histogram lies Lo Use el of thatl poiol (@omd
Lo Lhe right).

» What s the 25" percentile in this case?
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(i) Distribution of the nember of
§ e cigarcttes smoked per day by
miale current smokers in 1971
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Number of cigarcties
Poand on horiaontal axis Area Lo Lhe lell of it
10 15%
11 15% + 3.5%
12 1% + 7%
13 15% + 10.5%,

So the 5% percentile is aboul _13 . What does thal say
abaorut the people o Uee stady?

1 out of 4 of them smoked 13 or [ewer cigarobles per day.
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o Other percentiles are defined in a similar way, B, the 950
percenlide s Lhe point on the borisonbal axis siech that 95%; of
Lhe area woder Che histogram les Lo Che Jell of it

* What & Lthe 50 percentile for Lthe cigaretle listogram?
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Number of ogarcties
s 50 percentile = _20) :
- oul of of Lhese men smokesd

o lewer clgarelles per day.

e The 25th B0th 4] THY percentiles are called quartiles:
2548 nercentibe = Orsl quartile (10))
S0 percentile = seeond quartile (2Q) = the median
5 percentile = third gquartile (30Q)

s The intenguartile range (IQR) s Lhe dstasee belween Che

frst amd thind quartiles; this s measoee of speead thal B Bol
sensilive Lo oailly g valies.

& In Lthe cigaretle example,

1Q =13

IOR =30-10=3T-13=24
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WHY ARE NORMAL CTTRVES OF INTEREST?

e Mormal curves oflen provkle a simple, compact way ol
describing how some varable s dsiobated.

= Many svariables (e, heght, bloosd pressure, ..., bul
ool years of edweatbon, ) have istograms which [ollow

[Esalch up well with) a nonmal ciree:

Histogram of heights ."'_" 1""
of women im FANLCS r?'ﬂ L.’:. L
{ 1976—1980) Approximating
mormnal Curnee
o For =such variables, aress wnder Lhe histogram Lhal

=, popailation peroenbages can be approximated by the

corresponding areas under W porial ciaeee:
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e Aress umder Lthe normal cuarwe can be compaibel easily
knorwing aoly s average aod Lhe ST

3

s Mormnal curves are well koown and well wnderstoasd.

& A ronvendenl mesues of oomemuniealioon.

s Ag Chapler 18 explains, Uwe sampling dsiributbon of sample
averages bemds Lo [ollow Lhe pornmal curve

# ThE = Lhe cornerslonse: of slatistical inference!

THE STANDARD NORMAL CUURVE

PERCENT PER
STANDARD UNIT

STANDARD UNITS

o Tlwe eqqualion of the curve s

0% (abecissa)®/2

2w

ondinate =

& Two very lnporlanl progerles ans
o Tlw Lodal area uncer s corve s 0% .
o Jusl like a histogcan.

o Tl curve 15 _symaneleie . aboail (1



A BRIEF TABLE OF AREAS TINDER
THE STANDARD NORMAL CUIRVE

& The olowing hguee slows some “henchmark” amsas woder
Lhe standard normal curve:

o % e AT
, All hat
% 1M of 1%

o What is il area wwder Lhe stamdand pormal enrve W Uhe
right «of 1%

1 1
— _2|1rm.:_mm] - Eﬂ'ﬁ: 16%.

By
o

# What ig Llw area under s stamland normal curve belween
1 and 27

L
1 1
- §|95ﬁ. > mm] = E2'.|"'§a = 13%.
Albernatively
| 3

—1 amnd 27
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