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What is Tidy Dataset?

http://vita.had.co.nz/papers/tidy-data.pdf

Journal of Statistical Software

MMMMMM YYYY, Volume VV, Issue II. hitp://www.jstatsoft.org/

Tidy Data

Hadley Wickham
RStudio

Abstract

A huge amount of effort is spent cleaning data to get it ready for analysis, but there
has been little research on how to make data cleaning as easy and effective as possible.
This paper tackles a small, but important, component of data cleaning: data tidying.
Tidy datasets are easy to manipulate, model and visualise, and have a specific structure:
each variable is a column, each observation is a row, and each type of observational unit
is a table. This framework makes it easy to tidy messy datasets because only a small
set of tools are needed to deal with a wide range of un-tidy datasets. This structure
also makes it easier to develop tidy tools for data analysis, tools that both input and
output tidy datasets. The advantages of a consistent data structure and matching tools
are demonstrated with a case study free from mundane data manipulation chores.

Keywords: data cleaning, data tidying, relational databases, R.
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Tidy Dataset vs. Messy Dataset

« "Happy families are all alike;
every unhappy family is
unhappy in its own way” - Leo

Tolstoy 3 T 3

 "Tidy(Clean) data are all alike; f. .- N
every messy dataset is messy in & 2 _
its own way"” — Hadley Wickham s
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What is Tidy Dataset?
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Structure

CHE=2 Hloj5 A

treatmenta treatmentb

John Smith — 2
Jane Doe 16 11
Mary Johnson 3 1

Table 1: Typical presentation dataset.

John Smith Jane Doe Mary Johnson

treatmenta — 16 3
treatmentb 2 11 1

Table 2: The same data as in Table 1 but structured differently.
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Structure and Semantics

AtE, EC|EHE TR, 21t o[ M7Kie

4= (Variable)2 A2t EE|EHE S22 atX9
THRl (key, unit) 2 A Pt ZarE & ©2 HO[EH A

name trt result

treatmenta treatmentb
S Doe 16 " John Smith a
Jane Doe a
Mary Johnson a
John Smith b 2
b
b

Mary Johnson 3 1

Table 1: Typical presentation dataset.

John Smith Jane Doe Mary Johnson J
treatmenta — 16 3 ane D O e ]_ ]_
treatmentb 2 11 1

Mary Johnson

Table 2: The same data as in Table 1 but structured differently.
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Data Type (H2| 35)

(Quantitative) 1} H3< (Qualitative)
O| 2t ==Xt} ==&}t AFO[2| AH £,
7t =X}e| Xto|Z O[8list= A

Data
=

Categorical
Made of numbers Made of words
Age, weight, number of

Eye colour, gender, blood type,
children, shoe size ethnicity

AN O\

Continuous
Infinite options
Age, weight, blood
pressure

Numerical

Discrete Ordinal
Finite options
Shoe size, number of
children

Nominal
Data has no hierarchy
Eye colour, dog breed,
blood type

Data has a hierarchy
Pain severity, satisfaction
rating, mood

o AHE X}
L+

2= O|AMHAH(discrete)O| Lt HEH
- HFY K2 B

=2 (continuous)2 =

& (nominal)O|L} =A™ (ordina)2 & L&
fHEAnTCOUNT
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Structure and Semantics

- ME LC}E treatment 21t ALO[Q| A2t A E &0 4ICHH?
e MNE CIE treatment ZF 21°| X}0|E &1 AICIH?

treatmenta  treatmentb name trt  result
] John Smith a -
John Smith . 2 Jane Doe . 16
Jane Doe 16 11 Mary Johnson a 3
Mary Johnson 3 1 John Smith b 9
Jane Doe b 11
Table 1: Typical presentation dataset. Mary Johnson b 1
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Tidy Dataset

Ol O|E{Allo] o|O]
« Variable: <
« Observation: =4 9| CHQ{(ALE, AL, OHE S)0 Lt ZHL

7

O00000
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variables observations values
e N
- B
X Y
features target/label record
independent variables dependent variables sample
input (variables) output (variable) Instance
predictor response case

attribute
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Tidy Dataset?

P
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[ Sh Sk Xb4=(Cases)2F T A Q1T (Population)S

ey S

Afghanistan 745 2666
Afghanistan 1999 cases )
Brazil 37737 80488

Afghanistan 1999 population 19987071 China 212258 213766 m@ population
Afghanistan 2000 cases 2666 [ country | 1999 | 2000 | e e s 19987071

Afghanistan 2000 population 20595360 GIEENEED| T A) || By
2 RoE Brazil 172006362 174504898 Afghanistan 2000 2666 20595360
Brazil 1999 CEEI 37737 China 1272915272 1280428583 Brazil 1999 37737 172006362
Brazil 1999 population 172006362
- Brazil 2000 80488 174504898
Brazil 2000  cases 80488
! China 1999 212258 1272915272
Brazil 2000 population 174504898 Afghanistan 1999 745 /19987071
Afghani 2 2666 /2 hi 2 2137 1280428583
o 1999 — 212258 ghanistan 2000 666 / 20595360 China 000 3766 804285
: : Brazil 1999 37737 /172006362
China 1999 population 1272915272 E— il
China 2000 cases 213766 Ghina 1999 212258 /1272915272
China 2000 population 1280428583 China 2000 213766 /1280428583
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EDA (Descriptive Data Analysis)

H[OE10i| CHoll AF=A
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Data Type (1

40| 55)

Hr

X} (Quantitative) It 2 (Qualitative)

= 44O 2 =AtQ At AHO| 9| A2,
el Xt0| & 7IM2e 83E Ao A

=X

Data
=

Categorical

Numerical

Made of numbers
Age, weight, number of
children, shoe size

Made of words

Eye colour, gender, blood type,

ethnicity

O\

N

Continuous
Infinite options
Age, weight, blood
pressure

Discrete
Finite options

children

Shoe size, number of Pain severity, satisfaction

Ordinal
Data has a hierarchy

Nominal

Data has no hierarchy

rating, mood

Eye colour, dog breed,

blood type

o AHE X}
L+

2= O|AMHAH(discrete)O| Lt HEH
- HFY K2 B

=2 (continuous)2 =

& (nominal)O|L} =A™ (ordina)2 & L&
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From wide to long (melting)

2 H 20| W4T} ofL|at Bzt religion  income freq
religion <$10k $10-20k $20-30k $30-40k $40-50k  $50-75k Agnost%c <$10k 27
Agnostic 27 34 60 81 76 137 Agnostic  $10-20k 34
Atheist 12 27 37 52 35 70 Agnostic  $20-30k 60
Buddhist 27 21 30 34 33 58 :
Catholic 418 617 732 670 638 1116 Agnostic  $30-40k 81
Don’t know/refused 15 14 15 11 10 35 Agnostic $40-50k 76
E lical Prot 575 869 1064 982 881 1486 )
H‘ilggie woal o 1 9 7 9 11 34 AgnOStlc $50'75k 137
Historically Black Prot 228 244 236 238 197 223 Agnostic $75_100k 122
Jehovah’s Witness 20 27 24 24 21 30 .
Jewish 19 19 25 25 30 95 Agnostic $100-150k 109
Agnostic >150k 84
Agnostic Don’t know/refused 96
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From wide to long

Attributes

Values

» Spreadsheet: Unpivot
* https://docs.google.com/spreadsheets/d/1mhovD7d 71h0rljU7Z] ZkDzIHa8zg6XTkTEG6
3VpMag/edit#qid=0
* Python/R: Melting
e https://chat.openai.com/share/cc83ddb9-5985-4b94-b100-a4bf8453ae2e
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=XI0j|A BH=Z: Percentile

Percentile: ¥ Z&ZHEC| XS NYS 1) SH AThH K]

- Score Percentile Quartile
e oo 00 MNEE M JNR=Ke
e s e 00 mm (S22 85 Rank A2 ]
giibididdi g e s o
Ql, TAIHES
20% 32 Jzjia (59| 25%)
38 25th
f 77} 185cmE 208 5 . o Q2 2422
™2 7|7} ACtH 53 42th (KHHS| 25%)
54 50th
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134 st E4e 255
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=X HE=2: Percentile

Who Are Our Best Customer?

« RFM: Recency, Frequency, and Monetary Value
« Decile: 102215 (1: ZI5I2] 10%; 10: X &<

10%)
RECENCY FREQUENCY MONETARY
The freshness of The frequency of The willingness to
customer activity. customer spend.
transactions.
Frequency | monetary_value | Recency CustomerlD Recency Decile |Frequency Decile | Monetary Decile
Cust D 727783 1 1 1
ustome 729689 1 1 1
12346.0 1 77183.60 325 834275 1 1 2
127470 | 103 4196.01 2 215474 ! 2 !
911756 1 2 2
12748.0 4596 33719.73 0
127490  |199 4090.88 3 671990 9 L 10
579843 10 g 10
12820.0 59 942.34 3 562266 10 10 10
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=XI0j|A BH=Z: Percentile
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