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Tidy data

@ You can represent the same underlying data in multiple ways;

@ The following example shows the same data organized in four different ways;

@ Each dataset shows the same values of four variables, country, year, cases,
and population, but each dataset organizes the values in a different way:

table1
# # A tibble: 6 x 4
#a country year cases population ;th: tibble: 6 % 3
# <chrs <int> <ints <ints . ‘Cmi'try "ymr ate
# 1 Afghanistan 1999 745 19987971 - e e
# 2 Afghanistan 2080 2666 20595360 o 1 Afghanietan 199 ras /10987001
=3 Brazil 1899 37757 172066362 #> 2 Afghanistan 2009  2666/20595360
= frazil 2000 §0458 174564695 £ 3 Brazil 1989  37737/172006362
# 5 China 1999 212258 1272915272 e rosil 2000  80988/17450459
# 8 Ching 2p6A 213756 1268428583 w5 Ching 1999 212258/1272915272
tablez £ 6 China 2000 213766/1266428583
#> # A tibble: 12 x 4
# country year type count # Spread across two tibbles
# <chr> <tnt> <chr> <int> tableda # coses tableab # population
#= 1 Afghanistan 1999 cases 745 # # A tibble: 3 x 3 #s # A tibble: 3 x 3
#> 2 Afghanistan 1999 population 19987071 e Country '1999° ‘2008 #> country 1999 2000°
#> 3 Afghanistan 2000 cases 2666 #> % <chr> <int> <int> #» + <chr=> <int> <int>
#> 4 Afghanistan 2000 population 20595360 #> 1 Afghanistan 745 2666 #» 1 Afghaniston 19987871 20595366
il Brozil 1999 cases 37737 #2 2 Brazil 37737 80488 4> 2 Brozil 172086362 174504898
# 6 Brazil 1999 population 172006362 3 China 212258 213766 4o 3 China 12ra01cers 198000855
# # ... with 6 nore rows
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Tidy data

@ There are three interrelated rules which make a dataset tidy:
© Each variable must have its own column;
@ Each observation must have its own row;

© Each value must have its own cell.
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Tidy data

@ In this example, only tablel is tidy;

@ It is the only representation where each column is a variable.

tablel

#= # A tibble: 6
# country
# <chrs

#= 1 Afghanistan
#= 2 Afghanistan

# 3 Brazil
# 4 Brazil
# 5 Ching
# 6 China
table2

x4
year
<ints
1999
2600
1999
2600
1999
2600

#> # A tibble: 12 » 4

cases population tables
X § #> # A tibble: 6 x 3
<int= <int=
. country year rate
Laid 19587871 L2 <chr> <int> <chr>
2666 20555368 # 1 Afghanistan 1999 745/19987671
37737 172086362 #- 2 Afghanistan 2000  2666,20595368
80488 174509898 # 3 Brazil 1989  37737/172006362
212258 1272915272 > 4 Brozil 2660 80488/174584898
213758 1269428583 # 5 Ching 1999 212258/1272915272
6 China 2600 213766/1280428583

# country  year type count # Spread across two tibbles
#= <chr> <int> <chr= <ints tableda # cases
#= 1 Afghanistan 1999 cases 745 #> # A tibble: 3 x 3
#> 2 Afghanistan 1999 population 19987071 > country '1999° 2088
#> 3 Afghanistan 2000 cases 2666 P <chrs <ints <ints
#> 4 Afghanistan 2600 population 28595360 #= 1 Afghanistan 745 2666
# 5 Brazil 1999 cases 37737 # 2 Brazil 37737 80488
# 6 Brazil 1999 population 172006367 # 3 China 212258 213766
#> # ... with 6 more rows
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tabledb # population
# A tibble: 3 x 3

#
Es
H#>
#>
#>
#

country 1999 2098
<chr> <int> <int>

1 Afghenistan 19987871 268595360

2
3

Brozil 1720096362 174564898
China 1272915272 1280428583



Spreading and Gathering

For most real analyses, you will need to do some tidying;

The first step is always to figure out what the variables and observations are;

The second step is to resolve one of two common problems:
> One variable might be spread across multiple columns;
> One observation might be scattered across multiple rows.

» Multiple values might be stored in a same cells.

in tidyr package the functions gather(), spread() and separete() can be
exploited to fix these problems.

M. Beccuti PROGRAMMING FOR DATA SCIENCE 5/15



Gathering

@ A common problem is a dataset where some of the column names are not
names of variables;

o Take table4a the column names 1999 and 2000 represent values of the year
variable, and each row represents two observations;

tableda

#> # A tibble: 3 x 3

#> country 1999 '2000°
#> * <chr> <int> <int>
#> 1 Afghanistan 745 2666
#> 2 Brazil 37737 80488
#> 3 China 212258 213766

@ we need to collect these columns into a new pair of variables.
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Gathering

country | year casen

Ccounty 1990 2000 |

Afghanistan 1999 745(.-——"9“'5!&!- wZT= 2666
Afghanistan 2000 2666 =" Brazi 37737 80483
Brazil 1999 37737(‘——_{ 12258 213766
Brazi 2000 80488

China 1999 212258

China 2000 213766 table4
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Gathering

@ To achieve this task we have to specify three parameters:

> The set of columns that represent values, not variables (i.e. 1999 and 2000).
» The name of the variable whose values form the column names (e.g. year).

> The name of the variable whose values are spread over the cells (e.g. cases).

> gather(tableda, “1999", “2000", key = "year", value = “cases")
#> # A tibble: 6 x 3

#> country year cases
#> <chr> <chr> <int>
#> 1 Afghanistan 1999 745
#> 2 Brazil 1999 37737
#> 3 China 1999 212258
#> 4 Afghanistan 2000 2666
#> 5 Brazil 2000 80488
#> 6 China 26000 213766
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Spreading

@ Spreading is the opposite of gathering;
@ It is used when an observation is scattered across multiple rows;

@ For example, each observation is spread across two rows:

table2

#> # A tibble: 12 x 4

#> country year type count
#> <chr> <int> <chr> <int>
#> 1 Afghanistan 1999 cases 745
#> 2 Afghanistan 1999 population 19987071
#> 3 Afghanistan 2000 cases 2666
#> 4 Afghanistan 2000 population 20595360
#> 5 Brazil 1999 cases 37737
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Spreading

@ Spreading is the opposite of gathering;

mmm

Afghanistan 1999
Afghanistan 1999
Afghanistan 2000

Afghanistan 2000

Brazil
Brazil
Brazil
Brazil
China
China
China
China

1999
1999
2000
2000
1999
1999
2000
2000

cases 19987071
population 19987071 20595360
cases 2666 172006362
population 20585360 174504898
cases 37737 1272915272
population 172006362 1280428583
cases 80488
population 174504898
cases 212258
population 1272915272
cases 213766
population 1280428583
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population
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Spreading

@ Spreading is the opposite of gathering;

> spread(table2, key = type, value = count)

#>
#>
#>
#>
#>
#>
#>
#>
#>

# A tibble: 6 x 4
country year cases population

<chr> <int> <int>

1 Afghanistan 1999
2 Afghanistan 2000 2666
Brazil 1999 37737
Brazil 2000 80488

745

China 1999 212258
China 2000 213766
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<int>
19987071
20595360
172006362
174504898
1272915272
1280428583
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Separating

@ it splits one column into multiple columns by separating wherever a separator
character appears;

@ For instance rate columns contains both cases then it must be split it into

two variables:

table3

#> # A tibble: 6
#> country
#> * <chr>
#> 1 Afghanistan
#> 2 Afghanistan
#> 3 Brazil
#> 4 Brazil
#> 5 China
#> 6 China
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x 3
year
<int>
1999
2000
1999
2000

rate

<chr>
745/19987071
2666/20595360

37737/172006362
80488/174504898

1999 212258/1272915272
2000 213766/1280428583
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Separating

Afghanistan
Afghanistan
Brazil
Brazil
China
China

1999 745/19987071
2000 2666 / 20595360
1999 37737 / 172006362

2000 80488 / 174504898
1999 212258 / 1272915272
2000 213766 / 1280428583

table3

Afghanistan 1999
Afghanistan 2000

Brazil 1999
Brazil 2000
China 1999
China 2000
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745
2666
37737
80488
212258
213766

county year cases populton

19987071
20595360
172006362
174504898
1272915272
1280428583
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Separating

@ It splits one column into multiple columns by separating wherever a separator
character appears;

> separate(table3, rate, into = c("cases", " population™), sep = /")

#>
#>
#>
#>
#>
#>
#>
#>
#>

# A tibble: 6

country
* <chr>
1 Afghanistan
2 Afghanistan
3 Brazil
4 Brazil
5 China
6 China

x 4

year
<int>
1999
2000
1999

<chr>
745
2666
37737
2000 80488
1999 212258
2000 213766
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cases population

<chr>
19987071
20595360
172006362
174504898
1272915272
1280428583
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Separating

@ It splits one column into multiple columns by separating wherever a separator
character appears;

o We can ask separate() to try and convert to better types using convert =
TRUE:
> separate(table3, rate, into = c("cases”, " population”), sep =
“/", convert = TRUE)

#> # A tibble: 6 x 4

#> country year cases population
#> * <chr> <int> <int> <int>
#> 1 Afghanistan 1999 745 19987071
#> 2 Afghanistan 2000 2666 20595360
#> 3 Brazil 1999 37737 172006362
#> 4 Brazil 2000 80488 174504898
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