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Instalacao do R
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* http://www.r-project.org/
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Getting Started:

e Ris afree software environment for statistical computing and graphics. It compiles and nins on a wide variety of UNIX platforms, Windows and MacOS. To dewnload R,

please choose vour preferred CRAN mirror.

e If vou have questions about R likke how to download and install the software, or what the license terms are, please read our answers to frequentlv asked questions before vou

send an email.
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Instalar o R

The R Project for Statistical Computing
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Instalar o R

Escolher uma localizacao
para fazer download
— Eg Portugal

Seleccionar o respectivo
sistema operativo
— Windows

Seleccionar “base”

Seleccionar “Download R
2.10.0 for Windows”

Executar ou guardar e
executar
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Usar o R como uma calculadora

> 10*20

[1] 200

> 275

[1] 32

> log(200)
[1] 5.298317

>




Vector

> X <-¢(1,2,3,4,5,10)
> X

(111 2 3 4 510
> X[1]

[1] 1

> X[9]

[1] 5

> X[6]

[1] 10

> X[ 7]

[1] NA

>



vectores

> X+3

[11 4 5 6 7 813

> X2

[1] 1 4 9 16 25100

>



Lista

> a <-list(n=1,cor="amarelo",numeros_preferido=c(12,54))
> a

$n

[1] 1

$cor

[1] "amarelo”
$numeros_preferido
[1] 12 54

>

> a$cor

[1] "amarelo”

> a[2]

$cor

[1] "amarelo”

>



Matriz

> # Exemplo de matrix de dados

> mdat <- matrix(c(1,2,3, 11,12,13), nrow = 2,
ncol=3, byrow=TRUE,

+ dimnames = list(c("linhal”, "linha2"),
+ c("C.1", "C.2", "C.3")))
> mdat
C.1C.2C.3
inhal 1 2 3

linha2 11 12 13
>



> mdat[2,2]
[1] 12
>
> mdat[1,]
C.1C.2C.3
1 2 3
> mdat["linhal",]
C.1C.2C.3
1 2 3
> mdat[,1]
linhat linha2
1 11
> mdat[,"C.1"]
linha1 linha2
1 11

Matriz



Introducao simples de dados
em R



Casos reportados de SIDA em
Portugal (2006

http://www.who.int/globalatlas/predefinedReports/EFS2006/EFS PDFs/EFS2006 PT.pdf acedido em 7/12/2007

Fee hittp:ffiwww.who.int/globalatlas/predefinedRe ports/EF52006/EFS_PDFs/EFS2006_PT. pdf - Microsoft Internet Explorer provided by CMRA
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Reported HIV/AIDS cases
Reported AIDS cases
Following WHO and UNAIDS recommendations, AIDS case reporting is carried out in most countries. Data from individual AIDS cases are aggregated at the
national level and sent to WHO. However, case reports come from surveillance systems of varying quality. Reporting rates vary substantially from country to
country and low reporting rates are common in developing countries due to weaknesses in the health care and epidemiological systems. In addition,
countries use different AIDS case definitions. A main disadvantage of AIDS case reporting is that it only provides information on transmission patterns and
levels of infection approximately 5-10 years in the past, limiting its usefulness for monitoring recent HIV infections. Despite these caveats, AIDS case
reporting remains an important advocacy tool and 1s useful in estimating the burden of HIV-related morbidity as well as for short-term planning of health care
services. AlDS case reports also provide information on the demographic and geographic characteristics of the affected population and on the relative
importance of the various exposure risks. In some situations, AIDS reports can be used to estimate earlier HIV infection patterns using back-calculation.
AIDS case reports and AIDS deaths have been dramatically reduced in industrnialized countries with the intreduction of Anti-Retroviral Therapy (ART).
1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | Total
Males
Females
Total 258 306 429 561 6580 798 968 966 971 1022 913 940 959 817 10 253
Reported HIV cases
A case of HIV infection is defined as an individual with HIV infection irrespective of clinical stage (including severe or stage 4 clinical disease) confirmed by
laboratory criteria according to country definitions and requirements.
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total
Males
Females
Total 10 253 -
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Casos reportados de sida em
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Reported HIV/AIDS cases

Reported AIDS cases

Following WHO and UNAIDS recommendations, AIDS case reporting is carried out in most countries. Data from individual AIDS cases are aggregated at the
national level and sent to WHO. However, case reports come from surveillance systems of varying quality. Reporting rates vary substantially from country to
country and low reporting rates are common in developing countries due to weaknesses in the health care and epidemioclogical systems. In addition,
countries use different AIDS case definitions. A main disadvantage of AIDS case reporting is that it only provides information on transmission patterns and
levels of infection approximately 5-10 years in the past, limiting its usefulness for monitoring recent HIV infections. Despite these caveats, AIDS case
reporting remains an important advocacy tool and is useful in estimating the burden of HIV-related morbidity as well as for short-term planning of health care
services. AIDS case reports also provide information on the demographic and geographic characteristics of the affected population and on the relative
importance of the various exposure risks. In some situations, AIDS reports can be used to estimate earlier HIV infection patterns using back-calculation.
AIDS case reports and AIDS deaths have been dramatically reduced in industrialized countries with the introduction of Anti-Retroviral Therapy (ART).

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | Total

Males

Females
Total 3926 4559 5066 5488 T390 7125 6628 4854 3618 3037 2743 2314 2009 1363 67 791

Reported HIV cases

A case of HIV infection is defined as an individual with HIV infection irrespective of clinical stage (including severe or stage 4 clinical disease) confirmed by
laboratory criteria according to country definitions and requirements.

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total
Males
Females
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Introduzir dados em R
Usando a linha de comandos

» Consideremos que tinhamos em papel o
relatorio dos dados de casos de sida
relatados para Portugal e que estamos
iInteressados em usar 0s respectivos
valores

» A forma mais elementar de introduzir os
dados no R é usar a funcao de
concatenacao na linha de comandos do R



A funcao de concatenacao do R

 Em R a funcao de concatenacao é dada
simplesmente por ¢()

« Combina um qualguer conjunto de valores
para um vector ou para uma Lista

« Para ver a ajuda para esta funcao basta
fazer ?c



Exemplo

> ano <- ¢(1990, 1991, 1992, 1993, 1994, 1995, 1996,
1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005)

> Portugal <- ¢(258, 306, 429, 561, 680, 798, 968, 966,
971, 1022, 919, 940, 959, 817, NA, NA)

Desta forma criamos dois vectores um chamado ano, e
outro chamado Portugal onde guardamos os valores de
casos de SIDA portugueses reportados a OMS.

Nota: sao dois vectores desgarrados, a ordem da
introdugao dos valores € importante se posteriormente
quisermos os dois vectores de dados em conjunto.



Exemplo de utilizacao dos dados
iIntroduzidos

> cbind (ano, Portugal) > data.frame (ano, Portugal)
ano Portugal ano Portugal
[1,] 1990 258 1 1990 258
[2,] 1991 306 2 1991 306
[3,] 1992 429 3 1992 429
[(4,] 1993 561 4 1993 561
[5,] 1994 680 5 1994 680
[6,] 1995 798 6 1995 798
[7,] 1996 968 7 1996 968
[8,] 1997 966 8 1997 966
[9,] 1998 971 9 1998 971
[10,] 1999 1022 10 1999 1022
[11,] 2000 919 11 2000 919
[12,] 2001 940 12 2001 940
[13,] 2002 959 13 2002 959
[14,] 2003 817 14 2003 817
[15,] 2004 NA 15 2004 NA
[16,] 2005 NA 16 2005 NA



Exemplo de utilizacao dos dados
iIntroduzidos

> plot(ano,Portugal,

ylab="Casos de SIDA
portugueses
reportados a OMS")

> lines(ano,Portugal)




Vejamos como podemos introduzir os dados
usando uma folha de calculo simples
disponibilizada no R

SIDA PT <-
edit (data.frame())

Este comando invoca a folha
de calculo simples
disponibilizada pelo R

Quando fecharmos a folha de
calculo os dados ficam
guardados no objecto
(vector) chamado
SIDA_PT

EEX




Uso da folha de calculo

Fazendo duplo clique
sobre “var1”, o nome
por defeito da
primeira coluna, abre
uma pequena janela
onde podemos
escrever o nome que
queremos e definimos
o tipo de medida dos
dados (texto ou
numerico).

Filz Windows Edit Help

- R Console

R version Z.5.0 (2007-04-23)

ISEN 3-900051-07-0

Type 'license(]' or 'licence(}'

> SIDA_PT <-edit (data.frams ()

Copyright (C) 2007 The R Foundation for Statistical Computing

R is free software and cowes with ABSOLUTELY NG WARRANTY.
You are welcome to redistribute it under certain conditions.

for distribution details.

R is = collaborative project with many contributors.

= Variable editor

wariable name varl

type Cinumeric

Type 'contributors()' for more information and
‘eitation()' on how to eite R or R packages in publications.
Type 'dewo()' for some dewos, 'help()' for on-line help, or
‘help.start ()| for an HTML browser interface to help.

Type 'gf) ' to guit R.

( character

vard

vars

# Iniciar




Uso da folha de calculo

File Windows Edit Help

7. R Console

R version 2.5.0 (2007-D4-23)

ISEN 3-300051-07-0

R is & collaborative project with many contributors.
Type 'contributors()' for more information and

Type 'gi)' to guit R.
Variable editor

> SIDL_PT <-edit (data.frame ()

type & numeric

Copyright (C) 2007 The R Foundation for Statistical Computing

R is free software and comes with ABSOLUTELY MO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license(]' or 'licence()' for distribution details.

‘eitation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'helpi)’' Tor on-line help, or
‘help.start()' for an HTML browser interface to help.

O chararter

Fle \indows Edt Help

i R Console

B version 2.5.0 (2007-04-23)

ISBN 3-900051-07-0

Type 'license()' or 'licence()’'

Type 'o()' to gquit R.

> BIDL_PT <-editidata.frame(})

Type 'demo()' for some demos, 'help()’
‘help.start()' for an HTML browser interface to help.

for on-line help,

Data Editor

B is free softvare and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
for distribution details.

R 15 & collaborative project with wany contributors.
Type 'contributors()' for more information and
‘citation{)' on how to cite R or R packages in publications.

varz

Copyright (C) 2007 The R Foundation for Statisctical Compucing

Variable editor

varisble name Portugal

type @ numeric

O character




Uso da folha de calculo

File Windows Edit Help

7. R Console

R version 2.5.0 (2007-0%-23)
Copyright (C) 2007 The R Foundation for Statistical Computing
ISBN 3-200051-07-0

R is free software and comes with ABSOLUTELY MO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type 'license(]' or 'licence()' for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()' for wore information and
‘citation({)' on how to cite R or R packages in publications.
Type 'demo()' for sowme dewos, 'helpi)' for on-line help, or
‘help.start()' for an HTHML browser interface to help.

Type 'ol)' to guit R.
= Data Editor

> SIDA_PT <-edit{date.frame ()}

Fortugal

File Windows Edit Help

R Console =

R version 2.5.0 (2007-04-23)
Copyright (C] 2007 The R Foundation for Statistical Computing
ISEN 3-800051-07-0
R is free softvare and comes with ABSOLUTELY MO WARRANTY.
You are welcome to redistribute it under cectain conditions.
Type 'license()' or 'licence(}' for distribution details.
R is @ collshorative project with many contributors.
Type 'contributors()' for more information and
‘citationi)' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' £
‘help.start()' for an HTML browser inter grie
Type 'a()’ to auit R. ano Poctugal |var3 var4 vars vars
> SIDA_PT <-edif (data.framei)) (i 1990 258

z [1991

3

2

5

3

=

E

E]

10

11

12

13

12

15

16

17

18




Uso da folha de calculo

* Depois de terminar a
iIntroducao dos dados
feche a folha

%% Data Editor |Z”E|r>—_<|

1920 258

1991 i0e

 Em seguida faca os

1992 429

comandos sugeridos a

1993 S61

1994 650

seguir e descreva o que

1995 798

0| =1 (v |n | e [ Q0|

fez cada comando

1997 966

9 (1958 971

11 (2000 919

12 (2001 940

13 [Z0Doz 959

SIDA PT

14 (2003 817

15 (2004 310

16 |(Z005 Z53

SIDA PTSPortugal

17

SIDA PTS$Sano

19

plot (SIDA PT)
lines (SIDA PT)

VVV VYV



Correccao dos dados usando a
folna de calculo

 Pode verificar na
folna anterior que 0s ==
dados relativos a

> STDA_PT <- data.frame (ano, Portugal]
> £ix[SIDA_PT)

2004 e 2005 estao

1

-4
3 139 43 I Data Eitor,
4 1993 561
5 1994 680 ano | Portugal|vars vard var§ varé var?
& o 128 1 [1990 |2s8
7 1986 968
8 1997 966 2 1991 306
g 1508 971 3 |1992 |49
10 1993 1022 4 1993 561
11 2000 919 5 1994 |6a0
12 2001 940
13 2002 989 C B
14 2003 817 | 1996|968

. 15 2004 810 8 |1997 966
16 2005 A 9 1998 [971
> £ix(31DA PT)
» thoamn ) 10 (1999|1022

fazer
« fix(SIDA PT

T T
1695 2000 2005

ano




Exercicio |

* Introduza os dados relativos aos casos de
SIDA reportados pela Espanha a OMS até
2006

— Faca a comparacao com os dados
Portugueses



Exercicio |

 Consider
a p re S e t edO S d ad O S 102. Breast cancer mortality and temperature
N .
a OS aq u I ao Lea, AJ. (1965) New observations on distribution of neoplasms of female breast in

certain Buropean countries. British M edical Journal, 1, 488-490.

g These data were collected to investigate the relationship between mean annual

temperature and the mortality rate for a type of breast cancer in women. They relate

re S p e Ct i Va i n t ro d u g éo 0 certain regions of Great Britain, Norway and Sweden.

e m R tefnlsﬁfa;r;:u(ajm Mortality index
— Faga a respectiva 503’ %Z
representacao grafica mo
— Discuta se parece s i
existir uma relacao e 5
entre temperatura e 2 2?
cancro da mama = v
| i o
34.0 525



Exercicio |l

111. Head size in brothers

» Considere os dados
apresentados aqui ao
lado e faca a
respectiva introducao

1921 Heredity of head form in man. Genetica, 3, 193384,

T.W. (1958) An introduction to multvariate statistial analysis. New York:

e 56).

e two head measurements (in mm) for each of the first two adult sons

. The question of interest s the relationship (if any) between the vectors
ments for pairs of sons.

Ungth of  Head breadth of Head bength of  Head breadsh of
son first son second son second son

155 179 145

149 01 152

148 185 149

em R 5 188 19
14 171 142

157 192 152

7 " 150 190 149

— Faca a analise 5w om
bria dos dados oo
exploratoria

. 150 18 152

159 1% 157

que Ihe parecer mais ioon

] 155 183 158
conveniente s m e

140 165 137

154 185 152

143 178 147

139 17 143

167 200 158

163 187 150



Sugestoes

 Estudar
— Valores NA
— Funcao plot()
— data.frame()
— vectores
— Funcao cbind()
— Funcao rbind()
— Funcao c()




