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Trabalho de Grupo

* Disponiveis no Fenix:
* Instrucdes para o Trabalho Pratico;
 Base de dados;

* Questionario correspondente a base de
dados



Trabalho de Grupo

e Composicao dos Grupos:

* Necessario enviar por por e-mail
(joao.oliveira@iseg.ulisboa.pt), a composicao do
vOsso grupo (nomes tal como aparecem no MS
Teams); os grupos devem ter entre 3 a 5 alunos,
sem excecao, tém todos de pertencer a mesma

turma (sem excecao).

e Data limite para constituicao dos grupos: 10 de
Outubro
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Today’ Summary ‘G
(Week 4)

Measures of centrality (continued)

— Mean, median, mode

Measures of dispersion

— Minimum, maximum, range, variance, standard
deviation

Frequencies
Tables
Graphs
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Descriptives




Descriptive Data

Describe Data
Univariate Bivariate
Graphs / charts Statistics Graphs / tables Statistics
{ tables

Measures of centrality: Scatter plots Correlations
— Histogram i *Meaan _

*Mode Crosstabs Covarniance
— Pie chart +Median
|| Frequency table Measures of dispersion

«Minimumymaximum
- Bar chart —|*Range

s\/arianca/standard
| Lina chart deviation




Univariate measures

* Centrality-based measures

— Mean (or average)

* The sum of each individual observation of a variable
divided by the number of observations

e Useful when describing
— Interval data

— Ratio-scaled data

* Most frequently used but is sensitive to unexpected
large or small values (outliers)
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Univariate measures

* Centrality-based measures

— Mean (or average)
* What is the mean age in this class?
* |sthe mean a “real value”?
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Univariate measures

* Centrality-based measures

— Median

* The value that separates the lowest 50% of cases from
the highest 50% of cases

e Useful when describing
— Ordinal data

* Not sensitive to outliers
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Univariate measures

* Centrality-based measures

— Median

 What is the median age in this class?
* |s the median a “real value”?
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Univariate measures

* Centrality-based measures

— Mode

* The most frequently occurring value in the dataset

e Useful when describing
— Ordinal data
— Nominal data

* Not sensitive to outliers

uuuuuuuuuuuu
[l

11



4 I | I!I Lisbon School U
;:4 : of Economics

Universidade de Lisboa
IIIIIIIIIIII
nnnnnnnn

Univariate measures

* Centrality-based measures

— Mode

* What is the mode in this class in terms of age?
* |s the mode a “real value”?
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Univariate measures

e Centrality-based measures

— The relationship between mean, median and
mode

* For example, if the mean is much higher than the
median and mode, this suggests that the dataset
contains outliers which shift the mean upwards

* If the mean, median, and mode are more or less the
same, the variable is likely to be symmetrically
distributed
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Univariate measures

* Measures of dispersion

— Minimum and maximum

* Indicate a particular variable’s highest and lowest value

— Range

» Difference between the highest value and the lowest
value
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Univariate measures

 Measures of dispersion
— Variance (s?)

* Measures the sum of the squared differences between
all of a variable’s values and its mean divided by the
number of observations minus 1

, Y (=)

L
n—1

» Affected by outliers

* |t tells us how strongly observations vary around the
mean
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Univariate measures

Measures of dispersion

— Standard deviation (s)
* The square root of the variance

e Measures how concentrated the data are around the
mean

* Has the same units as the original data

* A rule of thumb for large (normally distributed)
datasets
— Approximately 68% of the data lies within 1 6 from the mean
— Approximately 95% of the data lies within 2 o from the mean

— Approximately 99.7% of the data lies within 3 o from the
mean
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Descriptive Data

Describe Data
Univariate Bivariate
Graphs / charts Statistics Graphs / tables Statistics
/ tables

Measures of centrality: Scatter plots Correlations

— Histogram | _
Crossiahs Covariance

— Pie chart
- Frequency table
- Bar chart ]

*\arianca'standard
| Lina chart deviation




Descriptive Data

Describe Data
Univariate Bivariate
Graphs / charts Statistics Graphs / tables Statistics
{ tables

Measures of centrality: Scatter plots Correlations
— Histogram i *Meaan _

*Mode Crosstabs Covarniance
— Pie chart +Median
|| Frequency table Measures of dispersion

«Minimumymaximum
- Bar chart —|*Range

s\/arianca/standard
| Lina chart deviation
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Presenting data

Cataegorical

Mumarical

Dascriptive

Rankad

Corrtiruoius

Diiscrats

To show one varisble so
thiat any specilic vabkse can

be read easily

Tableffrequency distribution (data often grouped)

Ta show the frequency of
occumrences of categories

Bar chart or pictogram (data may re=d grouping

Hetogram or frequerncy
polygon (data must be

Ear chart or pictogram
vdata may need grouping)

or vakses for one vanahble grouped}

50 that highest and lowest

ae dear

Ta show the trend for a Line graph or bar chart Line graph or histogram Lire= graph or bar chart
vanable

Ta show the proportion of Fie chiart or bar chart (data may re=d grouping} Hetogram or pie chart Fie chart or bar chart (data

oocurences of categories
ar yakses for ore vanahls

vdata must be grouped;

may reeed grouping

Adapted from Table 12.2
Saunders, M. L., Lewis P. & Thornhill, A.(2009). Research methods for business
students, London: Pearson
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* Open file “OH5 — survey analysis v3-1”
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Analyze Graphs  Utilities
Power Analysis
Meta Analysis
eports
Descriptive Statistics

Frequencies

Extensions Window Help

2 N

? 'u}valzage & d5voldreg & d6qual

v
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> [E] Frequencies. ..

Frequencies X
S anable(s) Statistics. .
(& vivaligolb B 4l id1agerel10

& v2val2wl | & id9sexnum Chasts...
& dicostimar Format...
& d2cost2prof

-» Style...
& d3volivol ~
& d4vol2age Bootstrap. .
& d5volreg

| & d6aualireq >
Display frequency tables Create APA style tables

oK Paste | | Reset | | Cancel Help

=T =T

L
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Frequency Table
relationship age 10 to 10 years
Cumulative
Frequency Percent  Valid Percent Percent

Valid  0through 9 years 123 62.1 621 62.1

10 through 19 years 65 328 328 949

20 through 29 years 2 1.0 1.0 86.0

30 through 39 years 8 4.0 4.0 100.0

Total 198 100.0 100.0

sex-numeric
Cumulative
Frequency Percent Valid Percent Percent

Valid  Male 132 66.7 66.7 66.7

Female 66 333 333 100.0

Total 198 100.0 100.0
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) DeSC r‘i ptives #& Descriptives: Options X

. . - | . ¥ ‘Mean ] Sum
Analyze  Direct Marketing  Graphs  Utilittes  Extensions Wi, e :
Reports = — - Dispersion
Descriptive Statistics Frequencies... 7|E Std. deviation [+ Minimum
T Warance [of! Maximum
b= - Descriptives. .
[] Range [7] S.E. mean

s

@ Descriptives

9\ o - Distribution
Variable(s): 7 Qoti
@0 100Uy, = | G [ Kurtosis | Skewness

T - | = ¢ id1agerel
&b idSjobdumnty_2 & idBjobage
&b id5jobdummy_3 & idTi .
o id7indage Bootstrap... Display Order
&> idSjobdummy_4 & idsage
&5 id9sexnum © variable list
& !dgsexnew ) Alphabetic
@ id10preexp |
Al id11size (©) Ascending means
ol mval9gave ~ N@ Descending means

[] Save standardized values as variables
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* Descriptives output

Descriptive Statistics

M Minimum  Maximum Mean std. Deviation
idBage:A minha idade &; 198 38 61 47 22 7,201
id7indage:Trabalho nesta 198 2 44 25 42 10,918
indastria ha (anos):
idGjobage Trabalho nesta 198 1 40 18,42 10,246
empresa ha (anos);
id1agerel:0 198 1 32 8,58 6,871
relacionamento com este
cliente tem
aproximadamente
(anos):

Valid N (listwise) 198
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Histograms

Analyze il Extensions Window Help

’ 'd%legge & dsvoldreg & déqual
Descriptive Statistics > [E&] Frequencies. .
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Frequencies / \
Varniable(s):
& v2valawi ~ (& vivaligolb |
& d1costimar
& d2cost2prof
& divolivol po
& ddvol2age
& d5vol3reg
& déqualireq
& dTaqual2spe ~|
Display frequency tables [] Create APA style tables
Paste || Reset | |Cancel || Help

X

Statistics._.

Charts

Format...

Style ..

Bootstrap...

—©
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@ Frequencies: Charts

Chart Type

O Ngne

O Bar charts
O Pie charts
@® Histograms:

Show normal curve on histograrrii

Cancel
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% Statistics._.
& vval2wi a (& vivaligolb |
& dicostimar
& d2cost2prof Format...
& divolivol
+ Style...
& ddvol2age -
& d5vol3reg Bootstrap...
& déqualireq
& dTqual2spe ~|
Display frequency tables [] Create APA style tables
Paste || Reset | |Cancel || Help
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% Frequencies

Statistics
vival1golb:O relacionamento com este cliente & globalmente:
N Valid 198

Missing 0

vivaligolb:O relacionamento com este cliente & globalmente:

Cumulative
Frequency Percent  Valid Percent Percent
Valid  Strongly disagree 2 1.0 1.0 1.0
Disagree 7 3.5 3.5 45
Slightly disagree 10 5.1 51 9.6
Neutral/undecided 42 21.2 21.2 308
Slightly agree 36 18.2 18.2 49.0
Agree 46 23.2 23.2 72.2
Strongly agree 55 27.8 27.8 100.0

Total 198 100.0 100.0
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Frequency

10

The output can be
edited with a
double click

Histogram

Mean =5.33
Std. Dev. =1 463
M=198

2 4 6 B8

vivaligolb:0 relacionamento com este cliente é globalmente:
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Graphs  Utilities Extensions  Wind
i) Chart Builder. ..

Graphboard Template Chooser...

[i5] Relationship Map... :

ibull Plot... /Im Simple
E3 Compare Subgroups

Regresgion Variable Plots ! I Clustered

#2 Bar Charts X

[l Bar ..

3DBar...

i Line.. .Ill Stacked

B Area...

8 Pie_ Data in Chart Are

High-Low... ® Summaries for groups of cases
i Boxplot. .. O Summaries of separate variables
[71] Error Bar.. Values of individual cases

7 Population Pyramid. ..

B3 Scatter/Dot. .. Cancel Help

Wll Histogram. .. __ — =4

32




Define Simple Bar: Summaries for Groups of Cases X
Bars Represent :
& wiayerer ~ Titles. ..
1l id1agerel10 O N of cases ® % of cases
& id2fat O Cum. N O Cum. %
& id3export O Other statistic (e.g., mean)
& iddemp
&. iddemp50 Vanable
& weight1emp50 >
o4 id5job
& id5jobnum Change Statistic...
& idSjobdummy 1
& id5jobdummy_2 Categoty Axis:
&, idsjobdummy 3 ¥ | | §aid9sex
& id5jobdummy_4 Panel by
& id6jobage -
& idTindage =
& fdaage -
&> id9sexnum |
&> id9sexnew
& id10preexp [l Nest varia ty row
Jil id11size Columns:
& id12expeur
a;. |d12e-xpname 5 »
Fllter IJ;[
D[.-‘- t variables (no empty colun
Template
[ ]Use chart specifications from:
File...
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Paste

Reset

Cancel

Help
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=% Graph

Percent

id9sex:0 meu género é:

The output can be
edited with a
double click

35



Histograms vs Bar Charts?

1. Purpose:

— Histogram: Utilized to represent the distribution of
continuous data

— Bar Chart: Used to represent categorical data

UUUUUUUUUUUU
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Histograms vs Bar Charts?

2. Bars:

— Histogram: They touch each other (as data are
continuous)

— Bar Chart: Separated (as categories in the data
are different and not within a continuous range)

UUUUUUUUUUUU
113 A
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Histograms vs Bar Charts?

3. X-Axis:

— Histogram: represents continuous intervals of the
data

— Bar Chart: represents categories (not necessarily
related or ordered)

UUUUUUUUUUUU
113 A
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Histograms vs Bar Charts?

4. Representation of Data:

— Histogram: places emphasis on the distribution of
data and is useful for visualizing the shape of the
distribution

— Bar Chart: places emphasis on comparison
between different categories

UUUUUUUUUUUU
113 A

39



Lisbon School U

of Economics
& Management LISBOA

Universidade de Lisboa

Pie Charts
Graphs  Utilities Extensions  Wind

fill Chart Builder...

Graphboard Template Chooser...

' [E] Relationship Map...

Weibull Plot...

Compare Subgroups
Regression Vanable Plots

Bar. ..

3-D Bar._.

B Line._.

B Area. .

Pie...
High-Low. .
& Boxplot. ..

[id Error Bar...
|| Population Pyramid. ..
Scatter/Dot. ..
Histogram...
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#2 pie Charts e

Data in Chart Are

>(® Summaries for groups of cases

(O Summaries of separate variables
O Values of individual cases

BN | Cancel || Help
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; Define Pie: Summaries for Groups of Cases

Slices Represent

& vivaligolb

~1 ON of cases

& v2val2wl

f d1cost1imar
& d2cost2prof
& d3volivol
& ddvol2age
& db5vol3reg
& déqualireq
& dTqual2spe
& dBsecidep
& d9sec2scop
& d10sec3fix
& d11secddel
& ifmarinew
& i2mar2ref
& i3accinfo
& idacc2good
& i5acc3bad

. | W

O Sum of variable

Variable

-

- &4 id9sex
Panel by
Rows:

-

I Nest var

Columns:

Filter by:

D MNest var

Template

[ ] Use chart specifications from:
File._. a

Define Slices by:

® % of cases

1ables (no empty ro

1ables (no empty ¢

Reset

Cancel

Help

Titles...

Options. ..

42



The output can be
edited with a
double click

id9sex:0
meu
género é:
(s
[ [
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Line Charts

raphs  Utilities Extensions
fill Chart Builder...

Graphboard Template Chooser...
Relationship Map...

Weibull Plot. ..

Compare Subgroups
Regression Variable Plots

Bl Bar...

3-D Bar...
Line...

B Area. .
Pie..
High-Low...
[ Boxplot....
[ii] Error Bar...

I Population Pyramid. .
Scatter/Dot...

Histogram. ..

Winc
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%2 Line Charts X

7
o v

II;I Drop-line

Data in Chart Are

O Summaries for groups of cases

(@ Summaries of separate variables

O Values of individual cases

Cancel || Help

v
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%3 Define Simple Line: Sum

& vivaligolb
& vval2wl
& dicostimar

& iMmarinew
& i2mar2ref
& i3acctinfo
& idacc2good
& i5acc3bad
& i5acc3badinv

v

of Separate Variables

Line Represents:

[ Nest variables (no empty rows)

Columns:

Filter by:

Template

. Nest variables (no empty columns)

[]Use chart specifications from:

--| Reset ||Cancel|| Help |

Titles. ..

Options._.
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a Define Simple Line; Summaries of Separate Variables

& vivaligolb
& v2val2wl

& dicostimar
& d2cost2prof
& dvolivol
& ddvol2age
& db5vol3reg
& dbqualireq
& dTqual2spe
& dBsecidep
& d9sec2scop
& d10sec3fix
& d11secddel
& imarinew
& i2mar2ref
& i3acclinfo
& i4acc2good
& i5acc3bad
& i5acc3badinv
Filter by:

'y

~|

Template

Line Represents:

Titles...

Options. ..

Change Statistic...

Panel by
Rows:

[ Nest variables (no empty rows)

Columns:

. Nest variables (no empty columns)

Use chart specifications from:

Paste | | Reset | | Cancel || Help
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* Graph

65

6.0

45

40

d11secddel. O cumprimento dos
prazos de enfrega com este
cliente é:

d10sec3fix Os acordos de
fornecimento com este cliente
séo flexiveis:

d9sec2scop:Este cliente
compra varios produtos ou
servigos do portfolio da minha
empresa:

d8sec1dep:Este cliente permite
reduzir a dependéncia de outros
clientes:

d7qual2spe Este cliente tem
capacidade de gerar
especificacbes detalhadas dos
produtos que pretende:

dbqualireq Este cliente
destaca-se pela sua elevada
exigéncia téecnica a nivel de
qualidade:

d5vol3req Este cliente tem
encomendas requlares:

ddvol2age: Os acordos/contratos
de longa duracdo com este
cliente séo:

d3vol1vol O volume de vendas
com este cliente é:

d2cost2prof A rentabilidade
deste cliente nos ultimos anos é:

48



So far, we’ve covered
Univariate Data
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Now let’s cover Bivariate
Data
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Crosstabs
(combining info of 2 variables)



Analyze Graphs  Utilities
Power Analysis

Meta Analysis

Reports

Descriptive Statistics
ayesian Statistics
Tables
Compare Means an
General Linear Model

Generalized Linear Models

Extensions
>

>

=
]

of Economics
& Management
Universidade de Lisboa

Window Help

$5ing Columns Align
12 = Right

- - e

[&2] Frequencies...
Descriptives...
Population Descriptives

£, Explore...
4 Crosstabs. .

Pl 11N A wabaaina

Lisbon School U

LISBOA

UNIVERSIDADE
DE LISBOA

"
ol
"
ol
L]
wl
L]
ol

i
Wl
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Crosstabs

& v2val2wl
& dicostimar

& d2cost2prof
& d3volvol
& ddvol2age
& d5volreg
& d6qualireq
& dTqual2spe
& d8secidep
& d9sec2scop
& d10sec3fix

(& vivaligolb =

w(s):
41 id1agerel10

)\

Column(s):
& id12expeur

-

Layer 1 of 1

Previous

>

f d11secddel vl

[_] Display clustered bar charts
[ ] Suppress tables

Next

e
P

Lisbon School
of Economics
& Management
Universidade de Lisboa

>

Exact...

Statistics._.

Cells...

Format...

Style._.

Bootstrap...

[ Display layer variables in table layers

Paste || Reset | | Cancel

Help

U

LISBOA

UNIVERSIDADE
DE LISBOA
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Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
relationship age 10t 10 198 100.0% 0 0.0% 198 100.0%

years * exports to europe

relationship age 10 to 10 years * exports to europe Crosstabulation

Count
exports to europe
no yes Total

relationship age 1010 10 0 through 9 years 49 74 123
bl 10 through 19 years 19 46 65

20 through 29 years 1 1 2

30 through 39 years 2 6 8
Total 71 127 198

Helps us to see, in a table, whether for each of the 4 types of companies (according
to relationship length) how many export to Europe or not.




Bivariate Graphs

(combining info of 2 variables)



Graphs  Utilities  Extensions
fil) Chart Builder...

Graphboard Template Chooser...
Relationship Map..

Weibull Plot. ..

Compare Subgroups
Regression Variable Plots

Bl Bar ..

3-D Bar...

B Line....

W Area...

B Pie..

High-Low. .

i Boxplot.

ki Error Bar...

7 Population Pyramid...
Scatter/Dot. .

Histogram...

Scatter plot

Winc

—_— T

' @ Scatter/Dot

Si
Scatter

Overlay
Scatter

Lisbon School
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& Management
Universidede de Lisboa

We want to seein a
graph the relation
between the average
of value and sales

volume

XK
_:E?_'- Matrix 2= | Si
L#l | Scatter ||=E255) Dot

U
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Simple Scatterplot

Template

Y Axis:
& vivaligalb 2] @
& v2val2wl X Axis-
& dicostimar - B -
& d2cost2prof
& d3volivol Set Markers by:
& davol2age hd
$ :ﬁ::ﬁq > Label Cases by:
& dTqual2spe
& dBsecidep Panel by
& d9sec2scop Rows:
& d10sec3fix
& d11secddel -»
& imarinew
& i2mar2ref [ Nest variables (no
& idacctinfo - |
& acc2good Columns:
& i5acc3bad NN
& i5acc3badinv v
Filter by-

& Nest variables (

[[]Use chart specifications from:

File_..

OK

empty rows)

" 1 ~olumnes)
0 emply Columns)

Paste | Reset | | Cancel

Help

Titles...

Options._.
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- E8 Simple Scatterplot X

X Axis: Titles...
&> id9sexnum ~ L 4 L & mval99ave =
&> id9sexnew % Asic. Options...
& id10preex | :
i SiZe > & m3vol99ave
& id12ex Set Markers by
id12expname -
&> id12expsame ]
& id12expasia . Label Cases by:
& id12expaus
& id12expafr Panel by
@b id12expant Rows:
& m2cost99ave
& mdqual99ave -
& mbsec99ave
f mbmar3Jave DJ::t variables (no empty r
& mTacc99%ave
& m8inn99ave Columns:
& m9soc99ave
_ L -
& o1gooddir v
. Filter by:
| D'J::['::lld.. es (no empty columns)
Template

[[] Use chart specifications from:

Paste || Reset || Cancel || Help




* Graph

° e o ° *® & &
. ° e © o o o o °
° o o e ©0 o e
@
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[1+]
m
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=
w 4 ° —o—o—¢ 00 e e
=
(]
3 e o @
o]
2 o o ®
The output (graph) |—
) 2 : 4 5 put (graph)

can be edited with

volume average a double click
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f5l Chart Editor —

File Edit View Options Elements Help

Ve DXYRABES B ILEY ClEDL EEUn &I
AN B ArEr— == =\ WiiW Kk Lo

Add Fit Line at Total
7 o
o (=] o o
6 o o o o o o o o
o e o Q o o
o
o 5 [+ 9 o ] Q (&) o o
=
)
P e o e o o
)
=
24 o O Lo} O o L o] o 0
o
3 o -] o
o
2 o o Q
1 2 3 4 5 6

volume average




f5l Chart Editor — O X
Ele Edit View Options Elements Help

t)hrb EXYeEAES BILE= l_l_l_l.- LHU E. [
A A B 1 A —F B Wi R A

value average

1 2 3 4 5 B 7

volume average




Write Down

* What topics and subtopics did you learn
today?

* Which of those did you (not) understand?
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Thank you!

Lisbon School
of Economics
& Management

Universidade de Lisboa

LISBOA

UNIVERSIDADE

DE LISBOA
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