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Algumas técnicas

• Diagrama de pontos
• Diagrama de Ramos-e-Folhas
• Diagrama de Dobradiças
• Diagrama de Cinco Números
• Diagrama de Caixa-e-Bigodes
• Histograma
• Teste de normalidade
• Teste de outliers



Exploratory Data Analysis
by John W. Tukey



ISO 16269-4:2010
Statistical interpretation of data -- Part 
4: Detection and treatment of outliers

ISO 16269-4:2010 provides detailed
descriptions of sound statistical testing
procedures and graphical data analysis
methods for detecting outliers in data
obtained from measurement processes.
It recommends sound robust estimation
and testing procedures to accommodate
the presence of outliers.
ISO 16269-4:2010 is primarily designed
for the detection and accommodation of
outlier(s) from univariate data. Some
guidance is provided for multivariate
and regression data.



ISO 5479:1997
Statistical interpretation of data -- Tests 
for departure from the normal 
distribution



2.6
resistant estimation
estimation method that provides results that change only slightly when a small portion of the data values in a
data set (2.1) is replaced, possibly with very different data values from the original ones
2.7
robust estimation
estimation method that is insensitive to small departures from assumptions about the underlying probability
model of the data
NOTE An example is an estimation method that works well for, say, a normal distribution (2.22), and remains
reasonably good if the actual distribution is skew or heavy-tailed. Classes of such methods include the L-estimation
[weighted average of order statistics (2.10)] and M-estimation methods (see Reference [9]).



Caracterização da População (amostra)

• Medidas de posição
• Tendência central

• Dispersão
• Simetria
• Forma
• Elementos anômalos (outliers)

• Distribuição de probabilidade
• Variáveis discretas: distribuição de probabilidade (Função de Repartição)
• Variáveis contínuas: função de densidade de probabilidade



Diagrama de Caixa-e-Bigodes

• Mediana: Xmed = Q2

• 1º e 3º Quartis: Q1 e Q3

• Distância interquartis: DIQ = Q3 - Q1

• Comprimento max. dos bigodes: ∆ = 1,5 DIQ
• Limite Superior: Ls = Q3 + ∆
• Limite Inferior: Li = Q1 - ∆

• Bigode Superior: max{xi |xi≤Ls}
• Bigode Inferior: min{xi |xi≥Li}



Diagrama de Caixa-e-Bigodes
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Amostra da Classe

Diagrama de Caixas-e-Bigodes

Xmed

Q1
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i xi xj
1 36 36 Xmin
2 40 38
3 40 39
4 38 39 Q1
5 42 40
6 39 40
7 41 41 Q2
8 41 41
9 41 41

10 42 41 Q3
11 44 42
12 41 42
13 39 44 Xmax

Xmax = 44
xmin = 36

R = 8
Xmed = 41
Q1 = 39
Q3 = 41
DIQ = 2
∆ = 3
Ls = 44
Li = 36



2.16
box plot
horizontal or vertical graphical representation of the five-number summary (2.15).
NOTE 1 For the horizontal version, the first quartile (2.12) and the third quartile (2.13) are plotted as the left and
right sides, respectively, of a box, the median (2.11) is plotted as a vertical line across the box, the whiskers 
stretching
downwards from the first quartile to the smallest value at or above the lower fence (2.17) and upwards from the 
third
quartile to the largest value at or below the upper fence (2.18), and value(s) beyond the lower and upper fences 
are
marked separately as outlier(s) (2.2). For the vertical version, the first and third quartiles are plotted as the bottom 
and the
top, respectively, of a box, the median is plotted as a horizontal line across the box, the whiskers stretching 
downwards
from the first quartile to the smallest value at or above the lower fence and upwards from the third quartile to the 
largest
value at or below the upper fence and value(s) beyond the lower and upper fences are marked separately as 
outlier(s).

ISO 16269-4:2010(E)



NOTE 2 The box width and whisker length of a box plot provide graphical information about the location, 
spread,
skewness, tail lengths, and outlier(s) of a sample. Comparisons between box plots and the density 
function of a) uniform,
b) bell-shaped, c) right-skewed, and d) left-skewed distributions are given in the diagrams in Figure 1. In 
each distribution,
a histogram is shown above the boxplot.
NOTE 3 A box plot constructed with its lower fence (2.17) and upper fence (2.18) evaluated by taking k 
to be a value
based on the sample size n and the knowledge of the underlying distribution of the sample data is called a 
modified box
plot (see example, Figure 2). The construction of a modified box plot is given in 4.4.





Diagrama de Ramos-e-Folhas

• Ordenar os elementos da amostra
• Apresentação visual da distribuição de valores
• Ordena-se os algarismos mais significativos dos elementos em 

colunas, chamadas de ramos.
• Ordena-se os algarismos menos significativos na horizontal, 

chamados de folhas.
• Exemplo: {36;38;39;40;40;41;41;41;41;42;42;44}



Histograma

• Tamanho da amostra: n
• Amplitude:
• Número de faixas:
• Largura de faixa:
• Limites das Faixas: 

• Freqüência:

• Proporção (freqüência relativa): 
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Exemplo Histograma: v.a. discreta

• Idade dos alunos da amostra:
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Exemplo Histograma: v.a. discreta

• Idade dos alunos da amostra:
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ABNT NBR ISO 3534-1:2010
Estatística – Vocabulário e símbolos
Parte 1: Termos estatísticos gerais e termos 
usados em probabilidade
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