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Install Python andNLTK (1)

A Download and installPython 2.7.6
A Install pip

I Download get-pip.py to C\ python27
I Command line

CaWindowshsystermn32hcmd.exe

Microzoft Windows [Uersion 6.1.7Y6811
Copyright <c?> 2808? Microsoft Corporation.

All rights reserved.

Cisllzersszhenzwang? >ods

E:\}Pytbqn pythun??\getjpip.py
Dounloading/unpacking setuptools

Installing collected packages: pip. setuptools
Successfully installed pip setuptools

Cleaning up...

C:srputhon2?sscriptsspip install nltk
LFUAr AU Ly s unipanniiry immivn

Running setup.py (path:c:isuzersszhenzu™lsappdataslocalstempspip_build_zhenzwan
g?~nltkssetup.py? egqg_info for package nltk
6 2:Il)uwnluading http:-/spypi.python.orgspackages/sourcesdsdizstributesdistribute—A
.b. tar.gz=
Extracting in c:suserszhenzuw™lsappdataslocal~temps~tmpuayssd
Mow working in cosusersszhenzu™1sappdataslocalstempstmpuayssdsdistribute-BA.6

Building a Distribute egg in c:susersszhenzu™lsappdataslocalstempspip_build
zhenzwang?-nltk

cisuzersszhenzu™isappdataslocalstempspip_build_zhenzwang?snltksdistribute—8.
6.21—pu2 7. eqg
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https://www.python.org/download/
http://www.pip-installer.org/en/latest/installing.html
http://www.pip-installer.org/en/latest/installing.html
http://www.pip-installer.org/en/latest/installing.html

Install Python and NLT

74 *Python 2.7.6 Shell*
. L -

File Edit Shell Debug Options Windows Help

Python 2.7.6 (default, Nowv 10 2013, 19:24:18 [MSC v.1500 32 bit (Intel)] on win 4
32

Type "copyright", "credits"™ or "license ()" for more information.
>>> import nltk

>>> nltk.download()
showing info http://nltk

*7& NLTK Downloader

File View Sort Help

Collections@ Corpora@Vodels @Al Packages
Identifier \

all All packages n/a not installed
| all-corpora | Allthe corpora | n/a | not installec
book Everything used in the NLTK Book n/a not installed

ServerIndec http://nltk.github.com/nltk data/
Download Directory: C: \Users\User\AppData\Roaming\nltk data
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Web Data

Log files, relationships and

log - Notepad
Format View Help

~occurred Systea. Eventargs)
occurred System. EVentArgs)
occurred System. EventArgs)

occurred System. EventArgs) o bt | o
occurred System. EventArgs) ol
occurred System. EVentArgs) - n = ) | « a
occurred System. EventArgs) - d¥dlldU
occurred System. EventArgs) anyip e o
occurred System. EventArgs) UUESTIU dll'E = &
occurred System. Eventargs) b} 7 - = HIE oS 5
occurred System. EventArgs) [ 1 S
occurred System. EventArgs) 1 Tl
occurred System. EventArgs) = | |
occurred System. EventArgs) = — [ ] '
occurred System. EventArgs) = 1
occurred System. EVentArgs) = =Lk . " 1 5
occurred System. EventArgs) S & (] W' = =
occurred System. EventArgs) = ¥ — 0
occurred System. EventArgs) TTIRH: d
occurred AEven(Argsg 5
occurred . EVenTArgs, l l I AR =
occurred . EVentArgs) I —
oc(urrzg . Eventarg ; e (] .
ent occurre . EVENTArgs.
ent occurred - Eventargs) , - d = —H =k
event occurred Eventargs) —-— D ] il UL =T X
event occurred . Eventargs) « | . | O
event occurred -EventArgs) - K
k event occurred . EVeNtArgs) UdI't 0 D > rOteSSIn
event occurred . EVentArgs) 0 « =
k event occurred . Eventargs) . e =
k event occurred . Eventargs) — d Uc roe
K event occurred . Eventargs) —
k event occurred . EventArgs)
¢ event occurred : System.Eventargs) -

ackbeltcoder.n) (Jiang, Wang, Peng, & Zhu, 201+
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http://www.blackbeltcoder.com/Articles/files/a-convenient-logfile-class

Web Data Preprocessing

Dropping common terms

Stemming/
lemmatization
Words Tagging Naive Bayes
Classification

Feature Selection

Topic Models

<>
<>
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Word Extraction

Dropping common terms

Normalization

Stemming/
lemmatization

Words Tagging
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1. Tokenization

Choppingup a characterseguence intopieces,
calledtokens.

Input: Seattleis a coastal seaportity.

oupu seatte) 1] ] [coasta] | seapor ey
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Word Extraction

Dropping common terms
Normalization

Stemming/
lemmatization

Words Tagging
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2. Dropping Common Terms

Excluding extremely common and
semantically nonselectivewords (stop words).

andh AOAh AOh
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Word Extraction

Normalization

Stemming/
lemmatization

Words Tagging
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3. Normalization

Creating synonym dictionary so that match
occurs despite the superficial differences.

USA=U.S.AAmerica

WY WebMiningLab
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Word Extraction

Dropping common terms

Stemming/
lemmatization
Words Tagging
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4. Stemming and_emmatization:
Alm

Reducing related forms of a word to a
common base form.

WY WebMiningLab
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4. Stemming and_emmatization:

Two Approaches

A Stemming: choppingoff the ends of words
according to some rules taemove the derivational
affixes.

Rule Example
SSEXA SS caresses A caress
IES A | ponies A poni

SS A SS caress A caress
S A cats A cat

A Lemmatization: usingadictionary to match a word
with its base (lemma).

does>be womefrwoman went-go

WY WebMiningLab

Wb ERESEEHE 14



Word Extraction

Dropping common terms

Normalization

Words Tagging
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5. WordsTagging: Aim

Marking up a word, based on both its definition, as
well as itscontext, often requiring contextspecific
dictionaries.

WY WebMiningLab

MNLh EHAIEIE B E 16



5. WordsTagging: Grammatical

Tagging
Known aspart-of-speech tagging POS).

Word Tag

heat verb (noun)
water noun (verb)

In prep (noun, adv)
a det (noun)

large adj (noun)
vessel noun
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http://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
http://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
http://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
http://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
http://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html

5. Words Tagging: Namedéntity
Tagging

Word 1ag

2010 date
Obama person
Seattle location

WTO organization
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5. Words Tagging: Sentimental
Tagging

Word Tag

love positive
dazzling positive
suck negative
still neutral
wonderful positive
waste negative

W\¥ WebMiningLab
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Demo 1: Online Tool for Word
Extraction
A Open Xerox
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https://open.xerox.com/Services/fst-nlp-tools/Consume/181
https://open.xerox.com/Services/fst-nlp-tools/Consume/181

Demo 2: Python Tool for Word
Extraction (1)

Natural Languagerloolkit (NLTK)
Functions in demo?2:
tokenize
pos tagging
lemmenize
stem
stop_words
processing_all

W\ WebMiningLab
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http://www.nltk.org/
http://www.nltk.org/

Demo 2: Python Tool for Word
Extraction (2)

Aimport demo?2
AAAT T ¢c801T EAT EUA} OOA B O
AAAT T ¢c8BP1T O OACCEIT Cj Ox
AAAT T ¢81 AT 1T AT OEUA} Ox1 «
AAAT T ¢c800AT § OxT OAo6 Q
AAAT T ¢c8001 B x1 OAOj Ox1

WY WebMiningLab
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Demo 2: Python Tool for Word
Extraction (3)

74 Python 2.7.6 Shell o[- B3]
File Edit Shell Debug Options Windows Help

iPython 2.7.6 (default, Nov 10 2013, 19:24:18) [MSC v.1500 32 bit (Intel)] on win “|

B
!Type "copyright", "credits" or "license ()" for more information.
| >>> import demo2
| >>> demoZ2.pos tagging ("focd™)
o B
| >>> demo2.lemmentize ("gixrl
"girl'
| >>> demo2.stem("buses”)

'buse’
| >>> demo2.stop words ("of")
B
| >>> demo2.stop words("and")
| 1
| >>> demo2.stop words("kid")

0
| >>> demo2.processing all ("demo2.tx
| results printed todemo3.txt
3> |

WY WebMininglab
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Topic Extraction and Document
Classification

Unknown _
Feature Selection

Unknown

Unknown
Topic Models

Naive Bayes
Classification
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Feature Selection: Starter Edition

A Finding terms that best represent texts in each category.

A Starter edition: pick up the most popular term in each
category.

A Problem: What if the most popular terms are the same
across categories?

China China China
News about News about News about
Beijing Shenzhen Shanghai

WA WebMiningLab
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Feature Selection: Advanced Edition

A Picking up the most discriminant terms in
each category.

A 72 calculates whether the occurrence of the
term and occurrence of the category are
Independent.

WY WebMiningLab
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Feature Selection: Using... to
Realize the Advanced Edition

A..(dwg B B

i Et=1 (the document contains term t)
I Et=0 (the document does not contain term t)
i Ec=1 (the document s in class c)

I Et=0 (the document is not in class c)

A ...measures how much expected counts E
and observed counts N deviate from each
other. | Haze i|latimmigration e Foreignersmportance
of terms for each category.

News about News about News about
Beijing Shenzhen Shanghai

WY WebMiningLab
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An Exercise: Calculating.. (1)

A..(dwg B B

Et=1 (the document contains term t)

Et=0 (the document does not contain term t)
Ec=1 (the document s in class c)

Et=0 (the document is not in class)c

corpus of 801,948 news articles

vV Y N\ v ~ N

xhxmp AOOEAI AO AOA |/
EAlh 1Tw AOOEAI AO Al
fthe rest 774,247 articles, 141 contain the
| OA OA@bi 0068

o o I»
X O ON > ----

WY WebMiningLab
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An Exercise: Calculating.. (2)

e 1

export:

eexport:

0 N,,=27652 N=774106
E,,=27694.4 E,,~774063.6

s .

L@O%y B B - —o84
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Demo 3: Use SPSS to Do Feature
Selection

A Data: 225 pieces of economic news from
Reuters (51 about China, 174 about Japan).

A21d 7EAO60 OEA A& AOO
country?

WY WebMiningLab
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Demo 3:Read In File (1)

A Read demo3.txt into SPSS

2 Text Import Wizard - Step 2 of 6 2 Text Import Wizard - Delimited Step 4 of 6

How are your variables arranged? Which delimiters appear between variables? 1 rWhatis the text qualifier?

{ - Variables are delimited by a specific character (i.e., comma, tab). ‘ [ Space © None
© Fixedwidth  _variables are aligned in fixed width columns. ‘- (| Semicolon © Single guote
© Double quote
© Other:

Are variable names included at the top of your file?
® Yes
© No

Data preview

pid word tag lemm stem
Textfile: D:\workshop_preprocessing\demo3 - - shultz NA shultz shultz
says VBZ say say
il el penadll son ol o B0 Bl no AT no no
resignation NN resignation resign
shultz NA shultz shultz over IN over over
says VBZ say say 0 iran NA iran iran
no AT no no 1 report NN report report
resignation NN resignation resign 0 NA
over IN over over 1 secretary NN secretary secretari
: 3 5 of IN of of
state NN state state

o

Az

D 4 0000 A0 a0

WA\ WebMiningLab
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Demo 3: Read In Fil¢2)

A Read demo3.txt into SPSS

m Text Import Wizard - Step 5 of 6

Specifications for variable(s) selected in the data preview

,i, Data format is determined from the values presentin the first 200 records.

If a column contains multiple data types in the first 200 records, the variable type is set
to string.
The length (number of characters) for string variables is determined by the longest
value presentin the first 200 records. If subsequent records have longer values, they

will be truncated.

~—

Original Name:

Data format:

;étring

-Data preview

shultz

says

no
resignation

WY WebMiningLab
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Demo 3:Select Words(1)

A Filter out stop words and spaces
| Data>

I Select cases
Astop=0 and word~=
ADelete unselected cases

WY WebMiningLab
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Demo 3: SelectWords(2)

* :
T2 Select Cases 2 Select Cases: If

Select

& pid © All cases & pid stop~=0 &word~=""1 ||
& stop © If condition is satisfied -2

& lemm Function group:

© Random sample of cases &5 stem All
x Arithmetic
[ stor ]

- CDF & Noncentral CDF
© Based on time or case range Conversion
Current Date/Time

B Date Arithmetic

© Use filter variable: Date Creation

| B ] Functions and Special Variables:

Output

@ Filter out unselected cases:

© Copy selected cases to a new dataset

© Delete unselected cases

Current Status: Do not filter cases

:] [Beset ][C;mcel][ Help J

| Continue l Cancel Help

WA\ WebMiningLab
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Demo 3: SelecWords(3)

QQ Select Cases

Select
© All cases
@ If condition is satisfied

stop~=0 &word~=""

© Random sample of cases
© Based on time or case range

© Use filter variable:
-

Qutput
© Filter out unselected cases
© Copy selected cases to a new dataset

Current Status: Do not filter cases

WA\ WebMiningLab
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Demo 3: SelectWords(4)

A Select nouns only
| Data>

I Select cases

ACHAR.SUBSTR(tag,1,2)="NN" or
CHAR.SUBSTR(tag,1,2)="NA"

ADelete unselected cases

WY WebMiningLab
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Demo 3: SelecWords(5)

Q Select Cases #2 Select Cases: f

Select
- i CHAR SUBSTR(tag,1,2)="NN"
& pid © All cases f pid ’ (2012
& stop e - q Wor
@ If condition is satisfied &4 tag

& lemm Function group:
W22y vaiugs

&4 stem PDF & Noncentral PDF
andom sample of cases &b stop Random Numbers
Search

Significance

Statistical

Scoring

String

stop~=0 &word~=""

© Based on time or case range

© Use filter variable:

> |

Functions and Special Variabl

Char Rindex(3)
Char.Rpad(2)

CHAR SUBSTR(strexpr,pos length]). String. Returns the
Output substring beginning at character position pos of strexpr. The Char.Rpad(3)
optional third argument represents the number of characters Char.Substr(2)
© Filter out unselected cases in the substring. Ifthe optional argument length is omitted, Char.Substr(3)
(@) Copy selected cases to a new dataset returns the substring beginning at character position pos of Concat

= strexpr and running to the end of strexpr. For example Length
CHAR.SUBSTR(abcd’, 2) returns "ocd’ and
CHAR.SUBSTR(abcd, 2, 2) returns 'be’.

Lower
Ltrim(1)

| triend 3

® Delete unselected cases

Current Status: Do notfilter cases [Continue][ Cancel ][ Help ]

ok _J[paste J[ Reset J[cance[ telp |

WA\ WebMiningLab
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Demo 3: SelectWords(6

'&Q Select Cases

Select

© All cases
@ If condition is satisfied

CHAR.SUBSTR(tag,1,2)="NN" 0...

© Random sample of cases
© Based on time or case range

© Use filter variable:
o]

Qutput

©) Filter out unselected cases

© Copy selected cases to a new dataset

® Delete unselected cases

Current Status: Do not filter cases

|0k ] paste |( meset [ cancei] | Help |

WA\ WebMiningLab
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Demo 3: Calculatderm Freguency
(Prepare for Demo 4) (1)

A Calculate term frequency
| Data>
I Aggregate>
Abreak variables=pid & lemm

ANumber of casestf

ACreate a new dataset containing only the aggregated
variables

A3AOA OEA AEI A AO OAAI

WY WebMiningLab
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Demo 3: Calculate Term Frequency
(Prepare for Demo 4 (2)

i -
4 Aggregate Data @ Save Data As

Break Variable(s): ) ( .
S pid Look in: | workshop_preprocessing

&4 word Z

tag 54 lemm
g: e %a figures
&;, stop Aagregated Variables Naws
@b stop =0 & word~="... Q demo2.sav

Summaries of Variable(s):

2 (z) demo3.sav
(z demod.sav
Q news.sav
(: news_sel.sav

Keeping 3 of 3 variables.
File name: I demod.sav I
W Number of cases Name: |if I

Save as type: |SPSS Statistics (*.sav)

Save

© Add aggregated variables to active dataset
ST

© Create a new dataset containing only the aggregated variables

Dataset name:

© Write a new data file containing only the aggregated variables

["] Encrypt file with password

Options for Very Large Datasets

| Store File To Repository... |

["] File is already sorted on break variable(s)
["] Sortfile before aggregating

m Paste ] [bgeset ][Cancel][ Help ]

WA\ WebMiningLab
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Demo 3:Match Words with Country
(1)
A Sort cases 2 st Coses

I Data-> ﬁg:m «f [T ——
I Sort Cases>

A By p|d (a) ~Sort Order

@ Ascendmg

' © Descending

Save Sorted Data-
"] Save file with sorted data

W\ WebMiningLab
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Demo 3. Match Words withCountry
(2)

A Match words with country
| Data>
I Merge Files>
I Add Variables>
i- AOCA xEOE OAAI T c¢c80A06
AKey variable=pid

ANon-active data set is keyed table
AExclude variable=newsf

WY WebMiningLab
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Demo 3. Match Words with Country
©)

Select a dataset from the list of open datasets or from a file to merge with the active dataset

'&Q Add Variables to demod.sav[demod]

@® An external SPSS Statistics data file

D-Workshop_preprocessint e e

Non-SPSS Statistics data files must be opened in SPSS Statistics before they can be used as part of 3 merge.

[[centnue ] conce J e

WA\ WebMiningLab
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Demo 3. Match Words with Country
(4)
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