
 

QUANTILES

4 Quantiles are percentiles but not expressed as a percent egthe 90 percentile is the 0.9 quantile

A baby whose head circumference is at the 9 garantile
has a head circumference asg.ru asorgrecterthan90 of all babies

Random variables have guantiles

het X be a continuous r with a strictly increasing edf Fx Then the
0 guantile of X is the value g which satisfies
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Find the as guantile called themedian

We have of p since Px X E L
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If Fy is not both continuous and strictly increasing then g which
satisfies Fx g 0

may not exist
my not be unique

E.gg Consider Fx like
notstrictly

Fx ja Many x s.t.EC
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Better definition comes from the g antik function

Det The g ntie Qxotar.ir X with edf Fx is

a int Fx so

for O Elo D

The O guantile of X is defined as 0 6

Ey het X upface after rolling a 6 sided die

Find the 0.45 0.50 and 0.90 guantiles
Moretotheleftas far
as we canwithoutdroppingbelow O
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Interpretation g 6 At least 90 of rolls are46.90
gso 3 At least 50 of rolls am E3

go.gg 3 At least 452 of rolls are Es

K 4 If IF is continuous and strictly increasing then Q a a

E Auf with a Hat part and a discontinuity

Cumulative distribution function Quantile function

notstrictly
Ffx z_ infant a b

DiscontinuouswhenFx is Hat
discontinuous Flatwhen

Edison Q is always left continuous

o I I I I g

E.gg Find guantik function of 4 Binomial 2

The edf of Y is given by
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TL quantik function is given by
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Note Q o X and Q is left continuous

E.gg QxtorExponentialt

het X time in years between eruptions of a volcano

Assume X expf E Klo x

a Find Q

Wehave
Just focus on Support

PK Here the edt is continuous

and strictly increasing
o so

Solve g for g

1 expf 0 I o expf



glogl a 8

so 0 10 7kg4 O for O c Co

b Suppose 7 50 yrs and find the median time
between eruptions

C so so so log l as 34.66

Area Ye
Rec that for rightskewed
distributions the mean exceedsi1 1

34.66 50
T Ex 1
900.50

E for Empirical Distribution X

Recall the pont

10 4 X K for cEx
o otherwise

which gives the edf

F x X n L III Xi Ex

Denote by Xc Xan the data points when reordered such that

Xu Xu a Xen



The cdf of the empirical distribution based on 12 datapoints looks like

FAX X 2
one

an All jumpsofsizeIn
occurringat eachof data point

Xenia Hanks Kb Xp xp kaKiosk Kr

Then Q o inf Skinny o

min Xi IX 4i 30

Xenon for O c Co

when 5.7 is the ceiling function 57 5 if j I x Lj jan integer

E.gg Consider the empirical distribution based on the data points

Xs Xy Xs Xu 7 Xp Kg Xiu
1.98 1.01 0.86 0.15 1.55 0.20 0.90 2.20 0.37 0.77
Klo xdd Xd Ka Ks Xa XD Rs Kz

het X x

The GO.es To.az XLLz.at Tcs 0.37

so Foo

80.75 To0.757 Kz 2.20



E.gg Q for Normal µ

Begin with Zu Normal o

The edt of 2 is ICH 1ft dt fcz e

Ela F

so o 9

Ilz is continuous and strictly increasing so
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F CO does not have a Simple expression
We use tables computer

In R gnorm
theta

It X Normally then Q a rQzco

Derivation het g be the 0 guantik of X Then
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So 0 10 µ t r CO

Therefore to get quantiles of X we transform quantiles of Z

0 6.97 µ Qzlo.stsr ptITO.az r stur
obtain from atable or gnorm 0.975 inR

li Get Normal o quantile scaleandshifttoget
Normally 5 guantile

COMPUTING QUANTILES

R has for every distribution the four functions

5 generate realizations from distribution
d compute value of punt or pdf of distribution

p compute value of cdf of distribution

µ G compute quantile of distribution

For guantiles


