Hands-on Tutorial on Topic Modeling using KNIME

Raghava Mukkamala (rrm.digi@cbs.dk)

This hands-on exercise will use the KNIME Analytics Platform to build a topic modeling KNIME

model on the textual data from the IMDB online reviews dataset.

Prerequisites

Before starting this exercise, you should have installed the KNIME Analytics Platform on your
computer.
If you have not installed the KNIME Analytics Platform on your computer, then please go

through the following URL to download. https://www.knime.com/downloads.

Here is the installation guide to KNIME:

https://docs.knime.com/latest/analytics platform installation guide/index.html# installing kn

ime analytics platform

1 Dataset: Online movie reviews (IMDb-sample.csv)

Before we begin creating a KNIME workflow to build a Topic model, we must understand the
dataset first. The online movie review dataset is provided to you as part of this hands-on
session in the form of a CSV file. Therefore, we will first explore the attributes/column names

of the dataset displayed in the following table.

Data Attribute Explanation
Index Review Index
URL Old link to the movie review (ignore the link)
Text Review text
Sentiment Sentiment Label: POS, NEG.
(dependent variable or target label)

The first few records in the dataset are shown below.
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"Index","URL","Text","Sentiment"
"3617","http://www.imdb.com/title/tt0210075/
usercomments","Girlfight follows a project dwelling New York high
school girl from a sense of futility into the world of amateur
boxing where she finds self esteem, purpose, and much more.
Although the film is not about boxing, boxing is all about the
film. So much so you can almost smell the sweat. Technically and
artistically a good shoot with an sense of honesty and reality
about it, Girlfight is no chick flick and no Rocky. It is, rather,
a very human drama which even viewers who don't know boxing will
be able to connect with.Girlfight follows a project dwelling New
York high school girl from a sense of futility into the world of
amateur boxing where she finds self esteem, purpose, and much

'POS"

'http://www.imdb.com/title/tt@337640/
usercomments","Hollywood North is an euphemism from the movie
industry as they went to Canada to make movies because of tax
breaks and cheaper costs in a civilized city like Toronto, in this
case, later in Vancouver. Peter 0'Brian, the director, probably
saw a lot of the invaders from California that this movie seems to
be the right way to deal with the arriving personalities trying to
capitalize on the economics that Canada presented.Needless to say,
Moon Lantern, the successful novel written by a Canadian author is
turned into Flight to Bogota, which has nothing to do with the
original film. A great egotistical has-been, Michael Baytes, who
is obsessed with what is happening in Iran, is offered the lead
part, which turns to be a disaster.The film seems to be saying
that too many cooks have spoiled the broth, which seems to be the

Index .~ URL . Text .~ Sentiment
Number (integer) String String String
6168 http:/fwww.imdb.com/title/tt0217.. Hmm, IMDb rating of 7.5, good comments, bla, bla ... okay, two of my friends and me, we ord.. MEG
3963 http://www.imdb.com/title/tt0433... How many fricken' times do we have to see a spook walking by in the background & peaking.. NEG
7173 http://www.imdb.com/title/tt0113.. | HATE plane crash movies...ALL of them! In fact, | hate them all with a passion! First of all, t.. NEG
5118 http://www.imdb.com/title/tt0805.. 1am a Christian and | say this movie had terrible acting, unreal situations and a completely f.. NEG
8693 http:/fwww.imdb.com/title/tt0840.. | am from the Dallas/Fort Worth area and lived in Arlington for a few years. This moviewas ... NEG
12305 http:/fwww.imdb.com/title/tt0494.. | am watching this movie right now on WTN because that was the channel that the TV was t.. NEG
4438 http://www.imdb.com/title/tt0253.. | borrowed this movie from library think it might be delightful. How wrong am Illitis sucha b.. NEG
6091 http://www.imdb.com/title/tt0273... | bought this movie exciting a gloriously gratuitous, over the top, entertaining bloodbath. | go.. NEG
6117 http://www.imdb.com/title/tt0083.. | can't say this is the worst movie ever made, but personally | think of it that way because wh.. NEG
4198 http://www.imdb.com/title/tt0309.. | caught this Cuban film at at an arthouse film club. it was shown shortly after the magisteri.. NEG
30 http:/fwww imdb.com/title/tt0127.. | did not like the idea of the female turtle at all since 1987 we knew the TMNT to be four brot.. NEG
2820 http://www.imdb.com/title/tt0108... | don't know much about Tobe Hooper, or why he gets his name in the title, but maybe he sh.. NEG
8129 http://www.imdb.com/title/tt0071.. | dunno sometimes...you try and try and try to be charitable towards all the B thru Z grade m.. NEG
3118 http://www.imdb.com/title/tt0448.. | felt that the movie was dry... very disappointing no plot..kept waited for something to happ.. NEG
12277 http://www.imdb.com/title/tt0074... | found The Arab Conspiracy in a bargain bin and thought I'd uncovered a lost treasure. Folks.. NEG
9192 http:/fwww.imdb.com/title/tt0317... | found this movie in the 'horror' section of my video store. That seems to make senseas m.. NEG
7270 http://www.imdb.com/title/tt0783.. | gave this loooooooooooong film a 2 because of the attractive actors and semi-sexy love sc.. NEG
10283 http://www.imdb.com/title/tt0480... | hate to sound like an ‘old person’, but frankly | haven't seen too many movies that | like that .. NEG
8668 http://www.imdb.com/title/tt0086... | have never read the Bradbury novel that this movie is based on but from what I've gathered,.. NEG
11689 http://www.imdb.com/title/tt0454.. | have never seen any of Spike Lee's prior films, as their trailers never caught my interest. | h.. NEG

2 Build KNIME workflow for Topic Modeling

After completing the hands-on exercise, the final KNIME workflow will appear, as shown in the

following figure.
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You will build a KNIME workflow to build a topic modeling model using the Online reviews
dataset. The process involves the following steps.

1. Reading and pre-processing the data
2. Build Topic Models

We will go through each of these steps in more detail below. Before you start, if you have not
watched previously, we recommend that you watch the video (only 2 minutes duration)

named “What is a Node? What is a Workflow?” (https://www.youtube.com/watch?v=4rETNe-

Xx7K) one more time to recap the basics of how to build and execute KNIME Workflows.
2.1 Reading and pre-processing the data

This step involves two nodes, as shown in the following picture.
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First, you should download the online movie review dataset (IMDb-sample.csv) that is supplied
to you as part of Datasets in this hands-on session. Download the dataset to your computer
(if you have not done that already) and make sure that you know the exact location of the file
on your computer so that you can later open the file in KNIME. On Windows, you use the File

Explorer program to browse folders and files. On Mac, you can use Finder.


https://www.youtube.com/watch?v=4rETNe-Xx7k
https://www.youtube.com/watch?v=4rETNe-Xx7k

When you have downloaded the dataset file, open the KNIME Analytics Platform, right-click
your local workspace in the KNIME Explorer, and select New KNIME Workflow.... Select a

name for the workflow and click Finish as shown in the following screenshots.

Local space

The local space is the folder on your computer to store and +
access KNIME workflows and data produced by your workflows.

Create workflow
in your local space.

Create a new workflow

Workflow name

Topic-Modeling-01|

N
Start building your workflow by dropping
your data or nodes here.

2.1.1 CSV Reader Node

Since the dataset is an excel file, we will use an CSV Reader node to read the data. You can
find an CSV Reader in the Repository by typing “CSV Reader” in the search field.

Drag an CSV Reader node to the Workflow Editor. Then double-click the CSV Reader to open
its configuration dialog. In the configuration dialog, click the “browse...” button and try to find
the .csv file (IMDb-sample.csv) containing the dataset. Please make sure to configure it as

shown below.



[ ] [ ] Dialog - 5:1- CSV Reader
Transformation ~ Advanced Settings  Limit Rows  Encoding  Flow Variables Job Manager Selection  Memory Policy
Input location
Read from  Local File System &
Mode  OFile Files in folder
File opbox (CBS)/cbs-research/teaching/2023-Fall-Courses/2023-1IMV-BDA/KNIME/text-processing-exercises /data/IMDb-sample. & Browse...

Reader options
Format

Autodetect format ted

Caluma delimiter Row delimiter © Line break  Custom
Quote char o Quote escape char
#* Comment char
Has column header Has row ID
Support short data rows Prepend file index to row ID
Preview

© The suggested column types are based on the first 10000 rows only. See 'Advanced Settings' tab.

RowiD  [1]index |S|URL (8] Text

B Rowo 3617 http: / /www.imdb.com/title /10210075 /usercomments Girlfight follows a project dwelling New York high school girl from a sense of futility into the worl
. Rowl 3671 http:/ /www.imdb.com/title /tt0337640/usercomments Hollywood North is an euphemism from the movie industry as they went to Canada to make mo
Row2 3157 http: / /www.imdb.com/title /110303549 /usercomments That '70s Show is definitely the funniest show currently on TV. | started watching it about two ar
Row3 660 hutp: / /www.imdb.com/title /107 16825 /usercomments 9/10- 30 minutes of pure holiday terror. Okay, so It's not that scary. But it sure is fun.The Cryp
Row4 265 http:/ /www.imdb.com/title /110182225 /usercomments A serles of random, seemingly Insignificant thefts at her sister's boarding house has Miss Lemor
Rows 4027 http://www.Imdb.com/title /110347779 A very good of the novel by amrita pritam. Urmila and manoj bajpal have given thel
. Row6 5820 http://www.imdb. e / 5655 Ah, 'm a huge Michael Jackson fan, | grew up with his music, Thriller was actually
W row7 1574 hittp:/ /www.imdb.com/title /1029813 1 /usercomments Although the beginning of the movie in New York takes oo long, the movie is a must see for per
Rows 10668 http: / /www.imdb.com /title /0088915 /usercomments As many reviewers here have noted, the film version differs quite a bit from the stage version o
Row9 1473 http://www.imdb.com/title /010828 154 /usercomments Bear in mind, any film (let alone documentary) which asserts any kind of truth, will generate an
Row10 8337 http: / /www.imdb.com title /10110099 /usercomments Being a big fan of the romantic comedy genre, and therefore having seen a large number of the
Rowll 11217 http://www.imdb.com/title /0098492 /usercomments Being an otaku since the days of Robotech, | can still say that Gunbuster Is one of my favorite a1
. Rowl2 12389 http:/ /www.imdb.com/title /10076683 /usercomments Bored with the normal, run-of-the-mill staple films to watch this Halloween that f've seen over
. Rowl3 1212 http: / /www.imdb.com/title /tt0090799 /usercomments Care Bears Movie 2: A New Generation isn't at all a bad movie. In fact, | like it very much. Yes |
W rowia 5272 httn -/ fwuaw imadh com /ritls 0NQ26 1S /ucarcammante Nandatn hrinac s <ame mildh chacking mamants and 2 mavie that doscn't taka ircalf tnn carin

If you cannot find the dataset file from the File Reader configuration dialog, use the following
approach instead:

1. Open File Explorer if you are using Windows or Finder if you are using Mac.

2. Open the Downloads folder or the folder where you have downloaded the files.

3. This folder should contain the dataset file you downloaded from the course page.

4. Drag the dataset file and drop it on the KNIME Workflow Editor. This will automatically
create a File Reader that is configured to read the dataset file that you dragged and
dropped on the Workflow Editor.

5. Make sure that the settings are assigned as shown in the above figure.

When you have configured the csv Reader, then right-click it and select Execute. When you

click the node, it will show data from the Excel file in the File Table below as follows.
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hitp://www.imdb.com/title/tt0210075/us... Girlfight follows a project dwelling New Y.. POS
http://www.imdb.com/title/1t0337640/us.. Hollywood North is an euphemism fromt.. POS
hitp://www.imdb.com/title/tt0303549/us.. That '70s Show is definitely the funniests.. POS
http://www.imdb.com/title/tt0716825/us.. 9/10- 30 minutes of pure holiday terror. 0.. POS
http://www.imdb.com/title/tt0182225/us.. A series of random, seemingly insignifica.. POS
http://www.imdb.com/title/tt0347779/us.. A very good adaptation of the novel by a. POS
http://www.imdb.com/title/tt0095655/us.. Ah, Moonwalker, 'm a huge Michael Jack.. POS
POS

http://www.imdb.com/title/tt0298131/us.. Although the beginning of the movieinN.. POS
http://www.imdb.com/title/tt0088915/us..  As many reviewers here have noted, the fi.. POS
http:/fwww.imdb.com/title/tt0828154/us.. Bear in mind, any film (let alone documen.. POS

POS

2.1.2 String to Document Node:

Search for String to Document node and connect to the input from the CSV reader. Choose

the title column and Full text column as text as shown below. The rest you can leave as it is.

DIalog - 134 - SIrINgs To Document (Convert strings to)

o0 e
Flow Variables  Job Manager Selection  Memory Policy
Title
O Column  RowlD  Empty string
Title column (8! Text (]
Text
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Type and Date
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Date: 2017-11-17 @
Use publication date from column Publication date column
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Document column: Document
Processes
Number of maximal parallel processes 43
Tokenization
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2.1.3  Column Filter Node

Search for the column filter node and connect it, as shown below.

In the settings for the Column Filter node, exclude all other columns except Document, as

shown below.
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2.1.4 Punctuation Eraser Node

Search for the Punctuation Eraser node, connect it, and configure it as shown below.
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OK Apply Cancel @

2.1.5 Number Filter Node

Search for the Number Filter node to filter numbers from the text, connect it, and configure it, as

shown below.
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[ JON Dialog - 5:30 - Number Filter
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OK Apply Cancel @

2.1.6 N Char Filter Node

Search for the N Char Filter node, connect it, and configure it, as shown below. It will remove the
words with less than the specified number of characters.
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OK Apply Cancel ?) OK Apply Cancel @

2.1.7 Table Creator Node (for custom stop words)
Search for the Table creator node to create the custom stop words as shown below

slides.
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In the configuration of the node, you can add whatever custom stopwords we want to
remove from the reviews. In the reviews, normally, we will have the word Film very

reportedly, so we will remove it as a custom stop word.

[ NN Dialog - 5:38 - Table Creator
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OK Apply Cancel @.

2.1.8 Stop Word Filter node

Search for Stop Word Filter Node and connect the node to other nodes as follows.
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OK Apply Cancel @

2.1.9 Case Converter node
Search for the Case Converter node and configure it as follows. We want to convert

the document to lowercase, so choose To Lower Case.
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2.1.10 Topic Extractor node
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Connect the Topic Extractor node as shown above and configure the node as shown

below. No need to change any settings and use the defaults.
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OK Apply Cancel @

2.1.11 Group By node

Search for Group By node and connect as shown in the screenshot above.
Click Groups and include the topic Id as shown below.
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Click the Manual Aggregation tab and configure the settings as follows.
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OK Apply Cancel @

Finally when you all the nodes, you can see the topics and their words as shown below.

Note that Topic extractor node will take some time to compute the topics.
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P 1: Group table  Flow Variables
Rows: 6 | Columns: 2 m Statistics )
# Row... Topicid . Concatenate(Term)
String String
1 Row0 topic_0 people, time, war, movie, world, documentary
2 Row1 topic_1 movie, bad, time, acting, people, horror
3 Row2  topic_2 story, character, time, little, movie, life
4 Row3 topic_3 movie, time, story, love, people, movies
5 Row4  topic_4 little, movie, woman, time, character, love
6 Row5 topic_5 story, films, character, series, characters, original
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