2. Graficos

Duas variaveis condicionantes:

UrbanPop € Rape.

Numero de intervalos (faixas) &
diferente para cada variavel
condicionante.

> coplot (Murder ~ Assault
UrbanPop * Rape, number =
c(2, 3), pch = 20, cex =

1.5, panel = panel.smooth)

| Given : UrbanPop

2
| |
I [ I
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2. Graficos

Murder

UrbanPop com trés intervalos
de igual comprimento.

> xyplot (Murder ~ Assault |

cut (UrbanPop, 3))
| | | | | | |
(71.4.91.1]
. T
]
s ¢ i - 10
(31.9.51.6] (51.6.71.4]
15 - °
10 ° o .
5 ’ . o
o o %° °

T T T T T T I T T T T T
50 100 150 200 250 300 350

Assault

Murder

Grafico com pontos (p) e linhas de
tendéncia (smooth)

> xyplot (Murder ~ Assault |

cut (UrbanPop, 3), type = c("p",
"smooth"), pch = 20)
| | (I71.4,SIJ1.1] | | |
1 "5
h r 10
1 -5
(31.9,51.6] (51.6.71.4]

T T T T T T T 1 T T T T T
50 100 150 200 250 300 350

Assault
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2. Graficos

Inclusao do nome da variavel Duas variaveis dependentes, sem
condicionante nos painegis variavel condicionante

> xyplot (Murder ~ Assault | > xyplot (Murder + Rape ~UrbanPop,
cut (UrbanPop, 3), type = c("p", type = c("p", "smooth"), pch =20)

"smooth"), pch = 20,
strip.custom(strip.names =

TRUE, var.name = "UrbanPop"))
40 . B
" CUrbanPopy (7140111 '
“n...._‘_‘__._,.,/

7 - 15 o 27 * L

Q

©

x

- - 10 L

(0]

©
§ 20 B

Murder

g —— T ——
¢{UrbanPop) (31.9.51.6] ¢ UrbanPop) (51.6.71.4] 10
‘-..._‘_‘___,./ “-....._‘_‘___/ .

30 40 50 60 70 80 90
r UrbanPop

Obs. “+” nao significa adicao.

T T T T T T T T T T T T T T
50 100 150 200 250 300 350

Assaut Exercicio. Incluir uma legenda.
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2. Graficos

Duas variaveis dependentes e uma
variavel condicionante

> xyplot (Murder + Rape ~UrbanPop
| cut (Assault, 3), type = c("p",

"smooth"), pch 20, strip =
strip.custom(strip.names = TRUE,
var .name = "Assault"))

| 1 | |
Assault © (240.337]

Legenda?

Assault - (44 7 142] Assault - (142 240]

Murder + Rape

m_/ ,_"\/_\ i

UrbanPaop

Duas variaveis condicionantes

> xyplot (Murder ~ UrbanPop |
cut (Assault, 3) + cut(Rape, 2),

pch = 20, strip =
strip.custom(strip.names = TRUE,
var.name = c("Assault", "Rape")))

30 40 50 60 7O 80 90

| | | 1 | | | | |
Rape : (26.6.46]
Assault - (142,240]

| | | | |
Rape : (26.6 46]
Assault - (240,337]

| | |
Rape : (26.6.46]
Assault - (44.7 142]

4 Naoha . - 10
observagdes. . :

Rape : (7.26.26 6]
Assault - (240,337]

Rape : (7.26.26 6]
Assault - (44 7 142]

Rape : (7.26.26 6]
Assault - (142 .240]

Murder

-
.-

T T T 1 T
30 40 50 60 7O 80 90

T
30 40 50 60 70 80 90
UrbanPop
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2. Graficos

Duas variaveis dependentes, duas variaveis independentes e uma variavel
condicionante (cinco variaveis)

y1+y2

]
z.{16.7.20]

/ B

16

— 12

16

14 7

12

10

- . L 10 Legenda?
/ - 5
. .
Z-(9.99.13.3] Z-(13.3.16.7]

Obs. (1) Quatro cores
correspondem aos
quatro pares de variaveis

(X, ¥)-

Neste exemplo, em cada
painel podemos ter ate
quatro graficos de
dispersao.

(2) Em uma férmula, se
quisermos somar
variaveis (e se fizer
sentido), utilizamos
I(x1 + x2) elouT(yl
+ v2).
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2. Graficos

Funcao parallel (lattice): grafico de coordenadas paralelas.

p — 1 segmentos de retas para cada observagao unindo os valores
lon m [Min, Max] par variavel.
escalonados em [Min, Max] para cada variave > parallel (USArrests,

> para]_]_e]_ (USArrests) varnames = C ("Homicidio",
"Assalto", "Populacdo \n

o

urbana (%)", "Estupro"))

Rape

Estupro

UrbanPop
Populagéo
urbana (%)

Assault
Assalto

Murder
Podem ser Uteis para identificar grupos .
de observagoes (cluster analysis). Homicidio

Min Max
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2. Graficos
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As variaveis x, e
X, separam as

observacdoes em
dois grupos.

Em um dos

(ap)]
X
%)

@)
Dru N%
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> @ O X
Soee
O%Sd
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20 Q2w
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x1

tao nitida quanto

Min
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2. Graficos

> library(ineq) Ilc:-cos R Documentation

> ?Ilocos Income Metadata from Tlocos, Philippines

Description

Dados coletados

Income metadata from surveys conducted by the

em domicilios nas Philippines' National Statistics Office.
data(llocos)

> data(Ilocos)

> dados = Ilocos
> dim(dados) [1] 632 8 nh =632 observacoes de 8 variaveis.

> names (dados)

"income" @ "family.size" "ur];::anity'-'] fprovince‘;] "AP.income"
"AP.family.size" "AP.weight"

> summary (dados[, c("sex", "urbanity", "province")])

sex urbanity province

> .
female:114 rural:301 TIlocos Norte: 65 class (dadosSprovince)

male :518 urban:331 Ilocos Sur : 68 [1] "factor
La Union :116 Variavel qualitativa: fator
(factor).

Pangasinan :383
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2. Graficos

Dados Ilocos. y X y X X
> names (dados) ("income")("sex")("family.size") f‘urbanity‘i C’provincé] "AP.income"
L "AP.family.size" "AP.weight"
Grafico de pontos ! o o o
B Duas variaveis condicionantes e acréscimo
Funcdo stripplot (lattice) de ruido
> strlpplot(log(lncomel/ > stripplot (log(income / 1000, 10) ~
1000, 10) ~ sex | province, sex | province + urbanity, xlab =
—n z " ,
xlab = "Sexo do responsavel", "Sexo do responsavel", ylab = "Log
—_n : J ; . . .
ylab = "Log renda domiciliar renda domiciliar (1000 pesos)",
" C
(1000 pesos)™) jitter.data = TRUE)
urban urban urban urban
B La Union Pangasinan L 3.0 llocos Norte llocos Sur La Union Pangasinan
8 . ] oy ) g r 3.0
| j j 25 | | Sl g e
7 i i g T e © e R 4
o 1 8 20 9 1 o . < % - by - 2.0
3 | | SRR IR B A
é 1 g : : | 1.5 S 7 ° >, g - 1.5
ER. D F10 & - - 1.0
= S
€ E rura rura rura rura
.§ 3.0 llocos Norte locos Sur + -8 llocos Nlorte llocos ISur La Unilon Pangas:nan
g 8 o g 3.0 . . [
@ 2.5 1 ° 8 E r g} a ) @ ° L
? : 9 2 , ¥
pt i o ° N S R ® o N 2 ® |
2.0 . g g 209 % . 2 : e &5
1.5 ; I 154 o ® < 3 s 3 < -
° Y X
1.0 - - 1.0 ) -
female male female male female male female male female male female male
Sexo do responsavel Sexo do responsavel
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2. Graficos

Grafico de violino Grafico de caixas
Funcdo bwplot (lattice) Funcdo bwplot (lattice)
> bwplot (log (income / 1000, 10) ~ > bwplot (log(income / 1000, 10)
sex, panel = panel.violin, xlab = ~ sex, xlab = "Sexo do
"Sexo do responsavel", ylab = "Log responsavel"”, vylab = "Log
renda domiciliar (1000 pesos)", renda domiciliar (1000 pesos)")
col = "white")

30 7 B 30 _ L

;

’8“ 25 7 B 25 _ L
§ 2.0 1 - 20 I
2 S * .
S :
B 15- - E151 i

1.0 1 - 1.0- -

female male female male
Sexo do responsavel Sexo do responsavel
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2. Graficos

Uma variavel condicionante Duas variaveis condicionantes
> bwplot (log(income / 1000, 10) > bwplot (log(income / 1000, 10)
~ sex | province, xlab = "Sexo ~ sex | province + urbanity,
do responsavel", ylab = "Log xlab = "Sexo do responsavel",
renda domiciliar (1000 pesos)", ylab = "Log renda domiciliar
layout = c(4, 1)) (1000 pesos)")
urban urban urban urban
llocos Norte llocos Sur La Union Pangasinan - locos Norte locos Sur La Union Panqasin:n - 30

N : -l | L T 1 I
T i B [N F ] B U
IS E E

SOS

2.0

rural rural rural rural
llocos Norte llocos Sur La Union Pangasinan

N
&)
1

Log renda domiciliar (1000 pesos)
T
Log renda domiciliar (1000 pesos)
w
o
1
T

e
-

el

SIS

Ll

10 - L 1.5 I B
1.0 B
female male female male female male female male female male female male female male female male
Sexo do responsavel Sexo do responsavel
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2. Graficos

Histograma > histogram(~ log(income /
1000, 10) | province, type =
Funcdo histogram (lattice) "density", layout = c(1,
, , length (levels (province)) ), ylab
%OOO’ 101 | province, type = renda domiciliar (1000 pesos)",
percent s ylab = col = "White")
"Percentagem", xlab = "Log
renda domiciliar (1000 pesos)", ' el '
col = "white") | L.
1 1 La Uni;n 1 1 1 I;angasénan L L ] —l - 05
4 ] L 30 . | - 0.0
[ ] La Union
. - 20 1.0 -
0.5 -
| *(T}T f( . _
£ L @ llocos Sur
% llocos Norte llocos Sur ° T - 1.0
@ %0 ] i . - 05
ml . [ | —|—‘—‘ - 0.0
20 r llocos Norte
10 F 107 I
0- ] w oo — i ——
10 15 20 25 30 1.0 1.5 2.0 25 3.0
Log renda domiciliar (1000 pesos) Log renda domiciliar (1000 pesos)
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2. Graficos

Histograma e funcao
densidade normal

> histogram(~ log(income

/ 1000, 10) | province,
type = "density",
ylab = "Densidade",
xlab = "Log renda
domiciliar (1000
pesos)", col = "white",
panel =
function(x, ...)
{ panel.histogram(x,
ééﬁel.mathdensity(dmath
= dnorm, col = "blue",
args = list (mean =
mean (x) ,sd = sd(x))) 1})
Exercicios.

1. Substituir a funcao
densidade normal pela
densidade estimada.

2. Incluir os pontos no eixo
horizontal.

Density

1.0
I

1

5 2.0 2.5 3.0
I I I I

La Union

Pangasinan

s

oL

llocos Norte llocos Sur
o
1.0 T 7 XX B
0.0 :l: FZ <l<L
[ [ [ [ [ [ [ [ [ [
1.0 15 2.0 25 3.0

Log renda domiciliar (1000 pesos)

0.5

0.0
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2. Graficos

Grupos de acordo com a variavel sex

> xyplot (log(income / 1000, 10) ~
family.size | province, group =
sex, auto.key = TRUE, xlab =
"Tamanho da familia", vylab = "Log
renda domiciliar (1000 pesos)", pch
— 20, type — C("p", nrn))

female °

male

I I Lla Unic;n I I I I Palngasi;an I I

Log renda domiciliar (1000 pesos)

1.0

T T
10 12

Tamanho da familia

Duas variaveis condicionantes

~

> xyplot (log(income / 1000, 10)
family.size | province + urbanity,

group = sex, auto.key = TRUE, xlab
= "Tamanho da familia", vylab =
"Log renda domiciliar (1000
pesos)", pch = 20, type = c("p",
" r " ) )
female °
male
2 4 6 8 1012 2 4 6 8 10 12
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
urban urban urban urban
| llocos Norte llocos Sur La Union Pangasinan

LA ) [ ]
— |
[}
o -
$ L ]
o —
o
o
s}
= . 1.0
—_
Q
S rural rural rural rural
g llocos Norte llocos Sur La Union Pangasinan
S L
©
°
c
o
o
e}
4

T T T T T
2 4 6 8 1012

2 4 6 8 1012

Tamanho da familia

33




2. Graficos

Grupos de acordo com a variavel sex

> xyplot (log(income / 1000, 10) ~
family.size | province, group =
sex, auto.key = TRUE, xlab =
"Tamanho da familia", vylab = "Log
renda domiciliar (1000 pesos)", pch
— 20, type — C("p", nrn))

female °

male

I I Lla Unic;n I I I I Palngasi;an I I

Log renda domiciliar (1000 pesos)

1.0

T T
10 12

Tamanho da familia

Duas variaveis condicionantes

~

> xyplot (log(income / 1000, 10)
family.size | province + urbanity,

group = sex, auto.key = TRUE, xlab
= "Tamanho da familia", vylab =
"Log renda domiciliar (1000
pesos)", pch = 20, type = c("p",
" r " ) )
female °
male
2 4 6 8 1012 2 4 6 8 10 12
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
urban urban urban urban
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©
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1. Distribuicao normal bivariada
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3.2. Distribuigbes bivariadas assimeétricas

i
S
e
SRS
) @3. o

tﬁ*::-::ff%
z ‘?‘:’:‘:‘E:t
s
¥y t,_.:;,?,:q.:t ",
e

i

f"’}’}f%ﬂ

iyt
I

M fﬂi?fj"‘::“
L

{c) (d)

Distribuicdo normal assimétrica (skew normal):

http://azzalini.stat.unipd.it/SN/
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4. Pontos aberrantes

F: aberrante
C: aberrante para unidimensional
X,. para X, e X,.
0 - .
C = A: aberrante
) . | unidimensional
Al paraX, eX,.
o |
o
D '
x{\] [ ]
E — L ]
o : B: aberrante para
. X;.
i =
o |
A | | | | |
6 8 10 12 14
e . X A B,C,D, EeF:
D e E! nao sao 1 aberrantes
aberrantes bidimensionais.
unidimensionais.
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