DATA CLEANING
TUTORIAL




LOADING DATA

’ DpE]]RE'fiM A power tool for working with messy data.

Create Project Create a project by importing data. What kinds of data files can | import?

Open Project TSV, C5V, "S5V, Excel (.xls and xlsx), JSON, XML, RDF as XML, and Google Data documents are all supported. Support for other formats can be added with OpenRefine
extensions.

Import Project

) Get data from -
Language Settings Locate one or more files on your computer to upload:

This Computer Browse... Mo files selected.

Web Addresses (URLs) Next »
Clipboard
Data Package (JSOM URL)

Database

Google Data

Tutorial from: http://enipedia.tudelft.nl/wiki/OpenRefine Tutorial & https://github.com/gmuggs/teaching/wiki/Openrefine



http://enipedia.tudelft.nl/wiki/OpenRefine_Tutorial
https://github.com/gmuggs/teaching/wiki/Openrefine

CONFIGURE PARSING OPTIONS

| Parse cell text into
numbers, dates, __.

:| Create Project »

leode 3223
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@ OpenRefine UniversityData csv  rermaink
75043 rows

Facet / Filter Undo /Redo oo

Using facets and filters

Use facets and filters to select subsets
of your data to act on. Choose facet and
filter methods from the menus at the top
of each data column.

Mot sure how to get started?
Watch these screencasts
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CLEAN UP COUNTY NAMES

sityData csv  permalink

75055 rows

Show as: rows records
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Confederation College
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Idaho State University
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1355

Open...

Export ¥

Extensions: Freebase «

Help

RDF =

« first « previous 1 -10 next » last »

¥ country ™ numStaff ™ established

¥ numPostgrad | ™

Facet 3 2005
Text filter 2005
183K
Edit cells *  Transform...
Edit column P Common transforms
Transpose > Fill down
Sort... Blank down
View ¥ Splitmulti-valued cells...
Reconcile F  Join multi-valued cells...
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USA - Cluster and edit...
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Cluster & Edit column "country”

he same thing. For example, the two strings "New York" and
"new york" are very likely to refer ta the same concept and just have capitalization differences, and "{@Adel” and "Godel" probably refer to the same person. Find out
more ...
Method | key collision 3 clusters found

# Rows in Cluster

+ US (2609 rows)

6000 — 33000

United States (32033 rows) : |Un|ted States
United States ) (1 rows)

Average Length of Cholces

USA (6402 rows) \United States
U.S.A. (393 rows)

3—14

Length Variance of Choices

Select All | | Deselect Al Merge Selected & Re-Cluster = Merge Selected & Close | | Close |
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universityData csv

o/ Redo 7

Extract... | Apply...

zells in column country
in column country

in column country

zells in column country
in column x

in column x

Permalink

75055 rows

Show as: rows records

ersity Lyon 2

e

in column x

What do you notice?
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¥ country ¥ numStaff ™ established ™ numPostgrad

France
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Text facet
Mumeric facet b
Timeline facet

Scatterplot facet

Custom text facet...
Custom numeric facet...

Customized facets

1801 2661
1847 2661
1847 2661

Facet

Text filter

Edit cells

Edit column

Transpose

Sort..

View

Reconcile

»

12852

12892

Open... | Export= | Help
Extensions: Freebase~ RDF ~
« first ¢« previous 1 =10 next» last »
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GOUS[E refine universityData csv  permaink Open... || Export = | Help
Facet/ Filter ~ Undo / Redo 7 4702 matching rows (75055 total) Extensions: Freebase ¥ = RDF ¥
Refresh Reset All | Remove All Show as: rows records Show: 5 10 25 50 rows « first ¢ previous 1 -10 next» last »
“ numStudents change reset ¥ endowment ¥ numFaculty ¥ numDoctoral ¥ country ¥ numStaff ¥ established ¥ numPostgrad ¥ numUndergrad ¥ numStudents
42000000 Honduras 7 1841 Does not offer B00+ 800+
postgraduate
studies
7920 4135 Philippines 6491 18 41951  ~50,000

LN =T LR 7920 4571 Philippines 6491 18 41991 ~50,000

_INumeric ¥ Non-numeric . Blank _J Error
31081 4702 19272 0 7920 4135 Philippines 213180 18 41991  ~50,000

N

7920 4571 Philippines 213180 18 41591 ~50,000
7920 4135 Philippines 5481 18 41591 ~50,000
7920 4571 Philippines 6491 18 41591 ~50,000
7920 4135 Philippines 213180 18 41591 ~50,000
7920 4571 Philippines 213180 18 41591 ~50,000

41600000 396 Canada 915 1964 821 2868  hitpfwww brocku.calathle
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GOUS[Q refine universityData csv rermalink

Facet / Filter Undo / Redo 7

Refresh Reset All Remove All ~ Show as: rows records

“ numStudents change reset ~ | endowment

42000000

7920

0.00 — 4,200,000,000.00 Sao0

I Numeric ¥ Non-numeric ) Blank  _ Error

31081 4702 19272 0 7920

7920

7920

7920

7920

7920

41600000

EOF STUDENTS

4702 matching rows (75055 total)

Show: 5 10 25 50 rows

¥ numFaculty ¥ numDectoral
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4135
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396

Open...

Extensions: Freebase ~

Export * | Help

RDF ~

« first « previous 1 -10 next: last »

¥ eountry ¥ numStaff ¥ established ¥ numPestgrad ¥ numUndergrad ¥ numStudents

Honduras

Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines

Canada

?

6491

6491

213180

213180

64581

6491

213180

213180

915

1841 Does not offer
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studies

an

Transform...

Common transforms

Fill down

Blank down

Split multi-valued cells...

Join multi-valued cells...

Cluster and edit...

L

18

1964

621

Facet o+
Text filter
,000
Edit cells 3
Edit column y [000
Transpose b ,000
Sort... ,000
View » 000
Reconcile 3 000
41991  ~H0,000
41991 ~50,000
2868  httpi/iwww brocku.ca/athle



EOF STUDENTS

Custom text transform on column numStudents

Expression Language |Googe Refine Expression Language (GREL) |

value.replace ("+", ""l| No syntax error.

Preview History Starred

value value.replace("+", ")
900+ 900

Tow

155

343, ~50,000 ~50,000
344

~50,000 ~50,000
347. ~50,000 ~50,000
~50,000 ~50,000

351.  ~50,000 ~50,000
On error @ keep original - Re-transform up to |10 times until no change

' set to blank
' store error

| oK || cancel

value.replace("+",
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EOF STUDENTS

Custom text transform on column numStudents

il
-

Expression Language |Googe Refine Expression Language (GREL) |

value.replace("+", "‘"']| No syntax error.

Preview History Starred Help

value value.replace("+", ")
900+ 900

row

155

343, ~50,000 ~50,000
344

~50,000 ~50,000
347. ~50,000 ~50,000
~50,000 ~50,000

351.  ~50,000 ~50,000
On error @ keep original - Re-transform up to |10 times until no change

' set to blank
' store error

| OK || Cancel

"Lumi%C3%A8re University Lyon 2"
value.unescape('url’)
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EOF STUDENTS

GO-..)S[Q refine universityData csv rermalink

[ |

Facet/ Filter ~ Undo / Redo & 4702 matching rows (75055 total)
Refresh Reset All  Remove All Show as: rows records Show: 3 10 25 50 rows
“ numStudents change reset  /ment | ¥ numFaculty ¥ numDectoral ¥ country | ¥ numStaff |¥ established
00000 Honduras ? 1941
7920 4135 Philippines 6451 18
LN = T LR 7920 4571 Philippir rim teadi — -
; 5 ; ; rim leading and trailing whitespace
—| Numeric .ﬁl".lnn:numeric —/Blank _ Error s 9 9 P
1081 4702 o7z 7920 4135 Philizpir Collapse consecutive whitespace
7920 4371 Prhilippir Unescape HTML entities
7920 4135 Philppir To titlecase
7920 4571 Philippir 10 Uppercase
7920 41353 Philippir To lowercase
7920 4571 Philippir LTI E [}
To date
00000 396 Canada
To text

Blank out cells

Open... | Export~ | Help
Extensions: Freebase~ RDF ~
w first ¢« previous 1-10 next last »

¥ numPestgrad ¥ numUndergrad ¥ | numStudents

Joes not offer 800+ Facet »
postgraduate
studies Text filter
Transform... Edit cells »
Common fransforms » | Editcolumn »
Fill down Transpose »
Blank down Sort...
Split multi-valued cells... View i’
Join multi-valued cells... Reconcile »
Cluster and edit... 50000
41891 50000
621 2868  hitpJwww brocku.calathletics/quickfacts.php




REMOVING UNWANTED ROWS

Facet/ Filter ~ Undo / Redo o 4695 matching rows (75043 total)
Refresh Reset All  Remove All Show as. rows records Show: 5 10 25 50 rows
' numStudents change reset Al ¥  university * endowment ¥
Facet F [@no A HODD000
Edit rows P Siarrows
Edit columns P Unsta
0.00 — 4,200,000,000.00 nstarrows
I Numeric ¥ Non-numeric ¥ Blank | Error View b Flag rows
51079 4505 199649 0 M7, Unive

Philipg Unflag rows
8. Unive
Philipg Remove all matching rows
351.  University of the TBEE

Mhilimninaen




ENDOWMENT

(JO-._)SI(-: refine universityData csv  permaiink Open... || Export ¥ | Help
Facet/ Filter  Undo / Redo 16 21591 matching rows (51826 total) Extensions: Freebase > | RDF ~
Refresh Reset All | Remowve All Show as: rows records Show: 5 10 25 50 rows a first « previous 1 - 50 next » last »
* andowment change reset ¥ Al ¥ix ¥ endowment ¥ numFaculty ¥ numDoctoral ¥ country | numStaff v established ¥ numPostgrad
23.  University of Seoul NI arz2 South Korea 1229 1918-05-01 29
0 24.  Toho University NiA 705 154 | Japan 3365 1925 4
25.  Korea National University of Education  N/A 274 South Korea 508 Established
1985

0.00 — 860,000.000,000.00

26. Korea National University of Education  N/A 274  South Korea 508 Chartered 1984
& Nyfne_ric: o I'E.Iup:numeric & I?Lank & [Errur 128. [thaca College US $186 million 673 United States 989 1892 4
S S . . 157.  University of Utah US$513.4 milion 2687 United States 14362 | 1850-02-28 74
166. University of Florida US%1.3 bilicn 4534 United States 1853 169
167. University of Florida US%1.3 bilicn 5081 United States 1853 169

What do you notice?



ENDOWMENT

Probably not a good idea, but for now we assume everything is in S

-> Edit cells -> Transform

value.replace("US S$","").replace("USS", "")



CONVERT TO LC

= .

Goc )Sle refine universityData csv  permaiink Open... || Export ¥ || Help
Facet/ Filter  Undo / Redo 17 21591 matching rows (51826 total) Extensions: Freebase v | RDF ~
Refresh Reset All | Remove All Show as: rows records Show: 3 10 23 50 rows a first « previous 1 - 50 next» last »
“ andowment change reset v Al vx ¥ endowment ¥ numFaculty |¥ numDeoctoral ¥ country | ¥ numStaff ¥ established ' numPosigrad

23.  University of Seoul Facet » ar2 South Korea 1223 1918-05-01 29

i 24, Toho University Text filter 705 154 Japan 3365 1925 4

25.  Korea National University of Education 774 Sputh Korea 508 Established

Edit cells b Transform.. 1e8s
0.00 — 860,000,000,000.00 26. Korea National University of Education ) T T
: . : : Edit column » Common transforms »  Trimleading and frailing whitespace
—) Numeric o Non-numeric | Blank | Error 128. Ithaca College 4
Lt L ! ! 157, University of Utah Transpose ¥ Filldown Collapse consecutive whitespace 74l
166. University of Florida Sort... Blank down Unescape HTML entities -
167. University of Florida - 169
View ¥ Split multi-valued cells i
168. University of Florida p To titlecase "
169. University of Florida Reconcile ¥ Join multi-valued cells... To uppercase 169
170. University of Florida 1.3 bilion Cluster and edit... To lowercase [} 180
171.  University of Florida 1.3 bilion oo 1 180
: : : g To number
172.  University of Florida 1.3 billicn 4534 | 180
173, University of Florida 1.3 bilion 5081 | Todate 180
174. University of Florida 1.3 billion 4534 | To text 169
175.  University of Florida 1.3 billion 5081 | 169
Yy Blank out cells

176. University of Florida 1.3 bilion 4534 ' 169

177, University of Florida 1.3 billion 5081 United States 1853 169



CONVERT TO NUMBERS

$13.8 million

What could we do here?

toNumber (value.replace(" million"™, "'"))*1000000



DEDUPLICATION

Dataset has a lot of duplicate rows

-> university names -> sort -> (image below

(_;0 JSIC refine universityData csv rermalink

Facet / Filter

Refresh

endowment

Undo / Redo 2z

Reset All

Remove All

change reset

0.00 — 860,000,000,000.00

¥ Numeric | Non-numeric ) Blank | Error

46203 rows

Show as: rows

Al
21903.
21904,
21903.
21906.
39602
39653
35654,
39605.
4267
4268,
4269,
4270.

records
vix

Aarhus University
Aarhus University
Aarhus University
Aarhus University
Aarhus University
Aarhus University
Aarhus University
Aarhus University
Acadia University
Acadia University
Acadia University
Acadia University

¥ | endowment

270000000

6196000000
6196000000

5196000000

Show: 5 10 25 50 rows

¥ numFa

Sort =

Remove sort

Extensions: Freebase ~

Staff ™ established

Reorder rows permanently h‘ 1000 1928
By x 000 1928
Denmark 11382 1928

Denmark 11382 1928

NA Denmark 11000 1928

NA Denmark 11000 1928

MNA Denmark 11382 1928

A Denmark 11382 1928
Canada 211 1838

Canada 211 1838

Canada 211 1838

Canada 211 1838

Open... || Export ¥ || Help

RDF =
previous 1 - 50 next» last »

¥ numPeosigrad ™ numUnderg
16395
16395
16385
16385
16395
16395
16395
16385



DEDUPLICATION

Column with university names, Edit cells -> Blank down

Then on the same column, Facet -> Customized facets -> Facet by blank

GO.JSlC refine  universityData csv  permaiink

Show: 5 10 25 50 rows

¥ |endowment ¥ | numFaculty | numDoctoral ¥ country ¥

>

Textfacet

Numeric facet

Timeline facet
Scatterplot facet
Custom text facet...
Custom numeric facet...

Customized facets

400D

Facet/ Filter ~ Undo / Redo 2+ 46203 rows
Refresh Reset All Remove Al Show as: rows records
endowment change reset v Al *|x
1. Facet
2 Textfilter
3.
Edit calls
0.00 — 860,000,000,000.00 4
5. Edit column
* Numeric ) Non-numeric ) Blank  _ Error
462 B. Transpose
7
Sort..
8.
a. View
10. | Reconcile
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

select true, then on the "All" column on the left,
Edit rows -> Remove all matching rows

Open...

Export ~ || Help

Extensions: Freebase v  RDF ~

-50 next, last »

Canada 21

1838

- o hd o

Denmark 11000 1928 16385 174

Denmark 11000 1928 16385 174

Denmark 11382 1928 16385 174

Denmark 11382 1928 16385 174

A Denmark 11000 1928 16395 174
A Denmark 11000 1928 16385 174
A Denmark 11382 1928 16395 17§
. - e 1928 16395 174
F| Word foet 1838 7 21
Duplicates facet 1838 76 ey
1838 76 27

Numeric log facet 1538 6 2?
1-bounded numeric log facet 1838 76 1
Textlength facet 1838 e 2
Log of text length facet 1658 49 7

) 1838 455 27
Unicode char-code facet T o= =
Facet by error 1838 455 21
Facet by blank N =3 -5 Z
Canaa TT 1838 455 27

455 1



