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Motivacao

» A maior parte das etapas de analise de dados assume que os
dados estao arrumados:

> Cada coluna é uma varidvel/atributo/campo.
» Cada linha é uma observagdo/caso/instancia/tupla.
> Cada cédula é o registro de uma varidvel de uma observacéo.

> Situacoes que fogem a regra:

> Disposicao no formato longo ou amplo.
> Colunas com valores concatenados.
> Registros com valores ausentes.
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O tidyr

» O tidyr contém recursos para arrumacao dos dados.

» Mudanga de disposicao dos dados.
> Substituicdo de missings.
> Separagao e unido de campos.

» Documentacdo:

> https://tidyr.tidyverse.org/.
> https://r4ds.had.co.nz/tidy-data.html.
> https://cran.r-project.org/package=tidyr
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A ficha técnica

tidyr: Easily Tidy Data with 'spread()' and 'gather()' Functions

An evolution of 'reshape?'. It's designed specifically for data tidying (not general reshaping or aggregating) and
works well with 'dplyr’ data pipelines.
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Figura 1. Ficha técnica do tidyr.
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Tibbles - anenanced gata rame

The tibble package provides a new

53 class for storing tabular data, the

tibble. Tibbles inerit the data frame

class, butimprove three behaviors:

+ Subsetting - [ always returns a new tibble,
[[and § always return a vector.

«No partial matching - You must use full
column names when subsetting

+Display - When you print a tibble, R provides a
the

data that fits on
one screen

S g e

Alarge table

todisplay ay

* Control the default appearance with options:
options((ibble.print_max
tibble.print_min = m, tbble.width = Inf

+ View full data set with View() or glimpse()
« Revert to data frame with as.data.frame()

Tidy Data with tidyr
Tidy data is a way to organize tabular data. It provides a consistent data structure across packages.
Atableis tidy if: Tidy data: > C

Ml @ oL

—_—
j—
j—
case, is in its own row

its own column toaccessasvectors  vectorized operations

Reshape Data- change the tayout of vatues inatable

Use gather() and spread() to reorgai atableintoa new layout.

gather(data, key, value, .., na.rm=FALSE,  spread(data, key, value, fill
convert = FALSE, factor_key = FALSE) drop = TRUE, sep=NULL)

gather() moves column names into a key spread() moves the unique values of a key
column, gathering the column values intoa  column into the column names, spreading the
single value column. values of a value column across the new columns.

A, conver

ALSE,

m-m | country] year [cases | pop |

07K 2 A A 190 07K oM
B e ek 5 A 200 2K [20M
o 2 2K < B 160 a7 1M
A B 2000 sk 17a
5 C 190 2126 [T
c C 20 21K 4T

gather(tableda, 1999,

*2000°,
key = "year', value = "cases")

spread(table2, type, count)

CONSTRUCT ATIBBLE IN TWO WAYS
tibble(...)

Construct by columns.

tibble(x=1:3,y=c("a", "b", "c"))

A tibble:

<int? <chrd
P T

tribble(.)
Construct by rows. 3y
wibbie(~
I

7 505 ¢
EG
as_tibble(x, ) Convert data frame to tibble.

enframe(x, name = “name’, value = "value’)
Convert named vector to a tibble

is_tibble(x) Test whether xis a tibble.

GStudio

Figura 2. Cartao de referéncia arrumagdo de dados
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Handle Missing Values

drop_na(data, ...) fill(data, ..., direction = c("down", "up")) replace_na(data,
Drop rows containing Fillin NAs in ... columns with most replace = list(), ...)
NASin ... columns. recent non-NA values. Replace NA's by column.
me | me mE e men e
PG 3 i P> a
5 S B S B
? H v : 2
drop_nalx, x2) fill(x, x2) replace_na(x, list(x2 =2))

Expand Tables - quiy create tabis ith combinations of vatues

complete(data, ., fill = list()) expand(data, ...
fthe  Create i i
of the values of the variables listed in ...

expand(mcars, cy, gear, carb)

missing
values of the variables listed in ..
complete(mtcars, cyl, gear, carb)

. + CCBY Sh Rstudio- .

Split Cells

Use these functions to

split or combine cells
into individual, isolated
values.

separate(data, col, into, ssp"‘["[ alnum]]
+, remove = TRUE, convert =
extra="warn', fill = "warn’, . v)
Separate each cell in a column to make
several columns.

countny [year | rate I couniry| yeor lcases oop |
A 1990 0oom A 1999 0
A 2000 o A
8 e T8
B a7 e
c e oot c
c v c

separate(table3, rate,
into=c("cases’; "pop"))

separate_rows|(data,
+, convert = FALSE)

sep="[":alnum:]]

Separate each cell in a column to make
several rows. Also separate_rows_)

:
:
v

GocoBmmms s>

separate_rows(table3, rate)

unite(data, col,

Collapse cells across several columns to
make a single column.

,sep="_", remove = TRUE)

e
i 1000
W, Ao 00
o gt
EE o o
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[

umre/mbres zen!my, year,

 readr 110+ tibble 12,12+ tidyr 0.60+ Updated: 201701
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Funcoes do pacote

library(tidyverse)

1s("package:tidyr")

##
##
##
##
##
##
##
##
##
##
##
##
##
##
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[1]

[4]

[7]
[10]
[13]
[16]
[19]
[22]
[25]
[28]
[31]
[34]
[37]
[40]

"%>%"
"crossing"
"drop_na_"
"extract"
fitt
"gather"
"nest_"
"population"
"separate_"
"smiths"
"tablel"
"tableda"
"uncount"
"unnest"

"complete"
"crossing_"
"expand"
"extract_"
Il
"gather_"
"nesting"
"replace_na"
"separate_rows"
"spread"
"table2"
"tabledb"
"unite"
"unnest_"

"complete_"
"drop_na"
"expand_"
"extract_numeric"
"full_seq"
"nest"
"nesting_"
"separate"
"separate_rows_"
"spread_"
"table3"
"table5"
"unite_"

"Who"



Empilhar variaveis

» Situagdo comum quando:

> sdo feitas medidas repetidas no tempo.
> dados de painel e/ou questionario.

n<-3
tbl <- tibble("trat" = LETTERS[1l:n],

avall = rpois(n, 4),
aval2 = rpois(n, 4),
aval3 = rpois(n, 4))

o Ul A WN

tbl

## # A tibble: 3 x 4
##  trat avall aval2 aval3
##  <chr> <int> <int> <int>

## 1A 5 2 2
## 2 B 4 6 2
## 3 C 4 2 3
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Empilhar variaveis

th2 <- tbl %>%
gather(key = "aval",
value = "insetos",
avall:aval3)

O A WwN =

th2

## # A tibble: 9 x 3
## trat aval insetos
##  <chr> <chr> <int>

## 1 A avall 5
## 2 B avall 4
## 3 C avall 4
## 4 A aval2 2
## 5 B aval2 6
## 6 C aval2 2
## 7 A aval3 2
## 8 B aval3 2
## 9 C aval3 3
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Desempilhar varidvel

» E a operagao inversa de empilhar.
» Dados nessa disposicdo sdo menos comuns.

th2 %>% 1
spread(key = "aval", 2
value = "insetos") 3

## # A tibble: 3 x 4
##  trat avall aval2 aval3
##  <chr> <int> <int> <int>

## 1 A 5 2 2
## 2 B 4 6 2
## 3 C 4 2 3
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Separar variavel

» Muito comum quando um campo de texto é a unido de varias
informacoes.
» Ex: datas, horas, enderecos, etc.

tb <- tibble(veiculo = c("Celta", "Gol", "Uno"), 1
ano_mod = c("2011/2012", "2012/2012", "2015/2016"), 2

local = c("Curitiba-PR", "Santos-SP", "Vicosa-MG")) 3

4

th %>% 5
separate(col = "ano_mod", 6
into = c("ano", "modelo"), 7

sep = "/", 8

convert = TRUE) %>% 9

separate(col = "local", 10
into = c("cidade", "estado"), 1

sep = "-") 12

## # A tibble: 3 x 5
## veiculo ano modelo cidade estado

##  <chr> <int> <int> <chr> <chr>
## 1 Celta 2011 2012 Curitiba PR
## 2 Gol 2012 2012 Santos SP
## 3 Uno 2015 2016 Vigosa MG
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Unir variaveis

» Quando varios campos precisam ser combinados para gerar
uma informacao.
» Ex: datas, horas, enderecos, nomes.

tb <- tibble(dia = c(1, 5, 23, 16), 1
mes = ¢(3, 6, 2, 9), 2

ano = 2018) 3

tb %>% 4
unite(col = "data", ano, mes, dia, sep = "-", remove = FALSE) %>% 3
mutate(data = parse_date(data, format = "%Y-%m-%d")) 6

## # A tibble: 4 x 4

## data dia mes ano
##  <date> <dbl> <dbl> <dbl>
## 1 2018-03-01 1 3 2018
## 2 2018-06-05 5 6 2018
## 3 2018-02-23 23 2 2018
## 4 2018-09-16 16 9 2018
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Manuseio de valores ausentes

tb <- tibble(jogador = 1:5,
jogos = c(0, 1, 3, 1, 2),
gols = c(NA, 0, 0, 2, 1),
faltas = ¢(NA, 1, 1, 0, 0))

# tb %>%
# drop_na()

th %>%
replace_na(list(gols = 0, faltas = 0))

= © N U A~ WN =

o

## # A tibble: 5 x 4
##  jogador jogos gols faltas
## <int> <dbl> <dbl> <dbl>

## 1 1 0 0 0
## 2 2 1 0 1
## 3 3 3 0 1
## 4 4 1 2 0
## 5 5 2 1 0
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Cédulas com objetos complexos

tb <- warpbreaks %>% 1
as_tibble() %>% 2
nest(breaks) 3

tb 4

## # A tibble: 6 x 3

## wool tension data

##  <fct> <fct> <list>

## 1A L <tibble [9 x 1]>

## 2 A M <tibble [9 x 1]>

## 3 A H <tibble [9 x 1]>

## 4 B L <tibble [9 x 1]>

## 5 B M <tibble [9 x 1]>

## 6 B H <tibble [9 x 1]>

tb <- iris %>% il
as_tibble() %>% P
nest(-Species) 3

tb 4

## # A tibble: 3 x 2

##  Species data

##  <fct> <list>

## 1 setosa <tibble [50 x 4]>

## 2 versicolor <tibble [50 x 4]>
## 3 virginica <tibble [50 x 4]>
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Expandir combinacdes

» Expandir combinagdes entre varidveis é necessario:

> Para criar o desenho experimental de expermentos fatoriais.
> Criar o grid para predicdo da resposta combinando todas as
varidveis de entrada.

tb <- crossing(blc = as.character(as.roman(1:2)),

1
trt = LETTERS[1:3]) 2
tb$prod <- rexp(tb$trt) 3
tb 4
## # A tibble: 6 x 3
## blc trt prod
##  <chr> <chr> <dbl>
## 11 A 0.0632
##t 2 1 B 0.519
## 3 1 C 0.290
## 4 11 A 0.286
## 5 II B 2.24
## 6 II C 1.02
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Expandir combinacdes

th <- tblc(-1, -5, -6), ] !
complete(tb, blc, trt) 2

## # A tibble: 6 x 3

## blc trt prod

##  <chr> <chr> <dbl>

## 11 A NA

## 2 1 B 0.519

## 3 1 C 0.290

## 4 11 A 0.286

## 5 II B NA

## 6 II C NA

expand(tb, blc, trt) 1

## # A tibble: 6 x 2
## blc trt
##  <chr> <chr>

## 11 A
## 2 1 B
## 3 1 (@
## 4 11 A
## 5 11 B
## 6 11 C
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Exercicios para usar o tidyr
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1. Ninfas em soja.

1.1 Ler os dados em http://leg.ufpr.br/~walmes/data/ninfas.txt.
1.2 Empilhar nos tercos da planta.
1.3 Desempilhar nas datas.

2. Oleos essenciais.

2.1 Ler o dados em http://leg.ufpr.br/~walmes/data/oleos.txt.
2.2 Criar uma variavel indicadora do registro: 1:nrow(tb).

2.3 Empilhar nas avaliagées, i.e, os 5 campos comegados com a.
2.4 Desempilhar na varidvel forma de aplicacao.

3. Futebol.

3.1 Ler os dados em
http://leg.ufpr.br/~walmes/data/euro_football_players.txt.
3.2 Substituir os missings em goal, red e yel por 0.
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4. Avaliacao de velculos.

4.1 Ler os dados em
http://leg.ufpr.br/ ~walmes/data/aval_carros_nota.txt.
4.2 Desempilhar na varidvel item os valores de nota.

5. Carros a venda.

5.1 Ler os dados em
http://leg.ufpr.br/~walmes/data/duster_venda_260314.txt.
5.2 Separar os campos ano e modelo na varidvel ano. Ex:

2012/2013.
5.3 Substituir o NA em km percorrido pela média de km percorrido:
mean(..., na.rm = TRUE).

6. Condicdo domiliar dos municipios.

6.1 Ler os dados em
http://leg.ufpr.br/ ~walmes/data/ipea_habitacao.csv.
6.2 Contatenar o nome do municipio com o nome do estado.
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