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AULA PRATICA 6: EXERCICIOS
3.2,3.4E 3.6




EXERCICIO 3.2

3.2 Considere a informag&o constante do enunciado relativo ao exercicio 2.3.

a) Analise a simetria ou assimetria da distribuicdo a partir da construcédo da caixa de bigodes.

b) Determine o salario médio resultante de um aumento generalizado de 10% dos salarios.

c) Auvalie a concentracdo dos dados.

2.3 A informagao estatistica relativa aos salarios mensais auferidos por 100 trabalhadores de uma empresa

téxtil consta do quadro que se segue:

Salario (euros) Trabalhadores
(%)
[600:900] 9
]900; 1000] 18
11000 ; 1100] 35
11100 ; 1200] 22
11200 ; 1300] 16

a) Defina a varidvel em estudo e classifique-a.

b) Represente graficamente os dados.

c) Avalie e simetria dos dados a partir da representacao grafica realizada.




EXERCICIO 3.2 A): SOLUCAO

Answer: o) Asuwe-te vain (x)) = coo
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QUANTIS PARA DADOS
CLASSIFICADOS

p—F(l)
A R R RO

Silvestre (2007)

Legend / Notes:

* @, = p-th quantile of grouped data

» [ = lower class boundary of the class containing g,
e [ = upper class boundary of that class

e F*(1) = cumulative relative frequency at [

e F*(L) = cumulative relative frequency at L

e p = quantile proportion (e.g., 0.25 for Q1)

h = L — [ = class width of the class containing the quantile




EXERCICIO 3.2 B): SOLUCAO

Answer:
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FOUR PROPERTIES OF THE
MEAN

Let m(z) or T be the mean of variable z. Note: The notation used here

follows Silvestre (2007).
1. Addition / Subtraction of a Constant:

¢ Adding a constant c to all values:

m(z +¢) = m(z) + ¢

e Subtracting a constant ¢ from all values:

m(z —c) = m(z) — ¢

2. Multiplication / Division by a Constant:

e Multiplying all values by a constant ¢:

m(c-z) =c-m(zx)

e Dividing all values by a constant ¢:

m(m/’c) = m(m)/c Silvestre (2007)
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MEASURE OF CONCENTRATION:
GINI INDEX & LORENZ CURVE

1. Gini Index (G) — Discrete version Ejemplo de curva de Lorenz
m—1 m—1 MK
G — > i1 (P — @) 1 Dis1 Ui
o m—1 o m—1
zz‘:l pi Z@:l Di 80%
Notation:
. 60%
E;'—] nj . . . . .
* pi = = — cumulative proportion of observations up to class 2 ]
Ei-_ t; . . . B %
° g = ﬁ - cumulative proportion of the variable up to class 1 i
k=1 "%
J— .yl . . . 1 . .
* l; = n; - x; - total of the variable in class j (z; = class midpoint) o

B

¢ m = total number of classes

Conditions: 0%

20% 40% 80% 100%

iBO%

Interpretation:

Gini Index = ——
¢ G = 0 - perfect equality A+B

* G =1 - maximum inequality 2 Lorenz Curve

T . Graph of g; (cumulative share of variable) vs. p; (cumulative population)

» The area between the Lorenz curve and the line of equality is used to calculate G




GINI INDEX FOR DATA GROUPED:
EXAMPLE

Data
. ., = nexh
Class (k€) n; Tj ti = mnjz; * nj;: class frequency
. -
0-20 10 10 100 * x;:class midpoint
o tj= 'n.jmgi (class total income)
20-40 15 0 450 * N =3, n; (total population)
40-60 20 50 1000 » T'=3,t; (total income)
. nj/N (class population share)
60-80 5 70 350 o t;/T (class income share)
o P;:= (cumulative population share up to class 2)
Totals:

(cumulative income share up to class )
N=10+15+20+5=50

T =100 + 450 + 1000 + 350 = 1900

Shares and cumulative shares

Class n;/N t;/T P; (cum.) Qi (cum.)
0-20 0.20000 0.0526316 0.20000 0.0526316
20-40 0.30000 0.2368421 0.50000 0.2894737
40-60 0.40000 0.5263158 0.90000 0.8157895
60-80 0.10000 0.1842105 1.00000 1.0000000




GINI INDEX FOR DATA GROUPED:
EXAMPLE

Apply Silvestre’s formula

Silvestre's version sums the cumulative shares up to the penultimate class (i.e. exclude the last row whereg

Rn = Qm = 1)

-1

. Z;n:l Qz‘
1 .

Y P

Q
I
-

Compute the sums (exclude last class):
o Y7 P = 0.20000 + 0.50000 + 0.90000 = 1.60000
e Y71 Qi = 0.0526316 + 0.2894737 + 0.8157895 = 1.1578948

Now
=
1.1578948 . . '
# In theory:
e G = 0 - perfect equality (everyone has exactly the same income).
¢ G =1 - maximum inequality (one person has all the income).
# In practice:
Researchers often classify Gini values into approximate ranges:
Gini Value Typical Interpretation
0.00-0.20 Very low inequality (almost perfect equality, rarely observed in large societies).
‘ 0.20 - 0.30 Low inequality.
/ / / - \
/ ’ ’ y i 2 : / - y 4 . i | 0.30-0.40 Moderate inequality. -
0.40-0.50 High inequality.

> 0.50 Very high (extreme) inequality.



EXERCISE 3.4

3.4 A informagéo relativa aos salarios dos trabalhadores de uma multinacional consta do quadro que se
segue:

Classes 0-3 3-6 6-9 9-12

Nulmero de trabalhadores 500 1500 2500 500

a) Calcule o salario médio e o salario mediano.
b) Qual a percentagem de trabalhadores que auferem um salario superior & média?

c) Determine o salario médio dos 30% de trabalhadores com menores salarios.

d) Determine o rendimento médio dos 30% de trabalhadores com maiores salarios.




EXERCISE 3.6

3.6 Considere os dados relativos ao consumo de gasoleo (litros) de 10 automdveis das marcas A e B, num

determinado percurso de 100 km:

Marca A: 7,8, 7,0, 82; 76; 69, 77, 72; 78, 73, 75
MarcaB: 7,0, 71; 71; 73; 7,2, 7,0; 7,8, 80; 7.0, 7,0

a) Avalie comparativamente o consumo médio através de uma medida de tendéncia central que
considere adequada para o efeito.

b) A partir do diagrama de caule e folhas duplo analise a simetria dos dados e interprete no contexto do
enunciado.

c) Recorrendo a fungédo cumulativa de frequéncias, calcule a proporgéo de carros da amostra da marca

A cujo consumo é superior a 7.3 litros. Identifique a frequéncia calculada.
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  G i n i   I n d e x =    A  A + B

