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Keywords Analysis notebook – help pages 
Introduction 
The Keyword Analysis tool is a Jupyter notebook containing code that was developed by the 
Sydney Informatics Hub (SIH) in collaboration with the Sydney Corpus Lab as part of the 
Australian Text Analytics Platform (ATAP) project. The tool is designed to analyse words in 
two (or more) corpora and identify whether certain words are over- or under-represented in 
the ‘node’ or ‘study’ corpus (i.e., the corpus of interest) compared to a ‘reference’ corpus (i.e., 
the standard of comparison). It uses the keywords analysis technique pioneered by Mike Scott 
(Scott, 1997) and draws on statistical formulae provided by Paul Rayson (see below). 

(Note: if you are unfamiliar with how to use Jupyter Notebooks, have a look at this guide.) 

Getting started 
The tool is available on GitHub where you can launch the tool on Jupyter Notebook via Binder 
by clicking on one of the ‘launch binder’ buttons: 

 

The access to the ATAP Binderhub (i.e., the first ‘launch binder’ button) requires CILogon 
authentication, which supports the single sign-on (SSO) method with most (Australian or 
international) institutional login credentials, ORCID, or a Google/Microsoft account. If you 
have trouble authenticating, please refer to the CILogon troubleshooting guide. If you have 
access to software that supports Jupyter Notebooks, you can also clone the Github repository 
and use the notebook locally (i.e., without Internet connection) on your own computer. 

https://www.sydney.edu.au/research/facilities/sydney-informatics-hub.html
https://sydneycorpuslab.com/
https://www.atap.edu.au/
https://github.com/Australian-Text-Analytics-Platform/semantic-tagger/blob/main/documents/jupyter-notebook-guide.pdf
https://github.com/Australian-Text-Analytics-Platform/keywords-analysis
https://github.com/Australian-Text-Analytics-Platform/quotation-tool/blob/main/documents/cilogon-troubleshooting.pdf
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Overview of Tool 

If you have already read the blog post introducing this tool or are familiar with the tool, you 
can skip this general overview section and will find the tool user instructions from here 
onwards. 

The tool allows you to upload texts as individual files or as corpora/datasets (e.g., in zipped 
files). You can also upload frequency lists instead of the full text corpora if those are already 
generated by another software. Once your texts have been uploaded, several statistical 
calculations will be applied on words in your corpus/corpora; these include python 
implementations of methods provided on Paul Rayson’s website (e.g. Log Likelihood, %Diff, 
Bayes Factor, Effect Size for Log Likelihood, Relative Risk, Log Ratio and Odds Ratio). This 
notebook re-engineering is conducted with permission; for statistical formulae and 
explanations  with relevant attribution please refer to the link above. 

You can conduct keyword statistics between pairs of datasets (i.e., node corpus vs. reference 
corpus). If you have uploaded more than two corpora (e.g., corpus 1, corpus 2 and corpus 3), 
you can choose to compare one corpus to another (e.g., using corpus 1 as node corpus and 
comparing it to corpus 2 as the reference corpus), or a selected corpus against all other 
corpora as reference (e.g., using corpus 2 as the node corpus and comparing it to the 
reference corpus which is comprised of corpus 1 and 3). You can then visualise the statistics 
from the keyword analysis as a line graph (an example is shown in Figure 1 below). 

 

Figure 1. Top 30 positive keywords (x-axis) with the highest log-likelihood values (y-axis)  

Using default settings, the resulting line graph (e.g., Figure 1) will show 30 positive keywords 
(i.e., those that are ‘overused’  in the node/study corpus in comparison to the reference 
corpus) with the highest log-likelihood values. You can modify the resulting visualisation by: 

https://www.atap.edu.au/posts/keyword-analysis/
https://ucrel.lancs.ac.uk/llwizard.html
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• Selecting one or more statistics to display (log-likelihood, percent-difference, Bayesian 
information criterion, etc.);  

• Choosing how to sort the keywords (alphabetically or according to a selected 
statistical value);  

• Choosing which type of keywords to display (i.e., positive, negative, or all keywords) 
and adjusting the number of displayed keywords.  

You can save and download the visualisation to your computer using the 'save' icon on the 
right-hand side of the graph (see right side of Figure 1). You can also save the results of the 
statistical analysis of keywords into an excel spreadsheet and download it to your local 
computer. 

Additionally, the tool allows you to compare words across multiple corpora. For this multi-
corpus analysis, the statistics are calculated across the whole set in one go: An 
adjusted/expected average is calculated for each corpus and actual/observed frequencies are 
then compared to this average.  However, please note that only some of the statistics (i.e., 
log-likelihood, Bayes factor BIC, and effect size for log-likelihood) can be used to conduct the 
multi-corpus analysis, since the other statistics can only be used for pairwise comparisons.  

The notebook also goes beyond keyword analysis in allowing you to investigate if the use of 
a particular word in a corpus is statistically different to the use of that same word in a different 
corpus. All you need to do is enter the word (e.g., university in Figure 2 below) you wish to 
analyse, select the two corpora you wish to compare, perform data transformation if needed 
(i.e., using log transformation or square root transformation), and select the statistical test 
you want to use (i.e., Welch t-test or Fisher permutation test). Please note that you will not 
be able conduct these statistical tests if you have uploaded frequency word lists (instead of 
individual files or as corpora/datasets). 

 

Figure 2. Statistical analysis of university using default settings 

Setup 
Before you begin, the KeywordAnalysis package and the necessary libraries need to be 
imported and initiated; these are all pre-configured in the first executable cell of the notebook. 
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1. Execute the cell (as a reminder, you can do this by pressing ‘Ctrl’ + ‘Enter’ on PC or ‘Cmd’ 
+ ‘Enter’ on Mac): 

 

2. Once completed, you should see a printed message, “Finished loading”, as shown below: 

 

Load the data 
This notebook will allow you to upload corpus text data in one or multiple text files or an excel 
spreadsheet.  

If you wish to upload your corpora all at once in an Excel spreadsheet, please format the 
header of your spreadsheet as in the following example:  
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Alternatively, you can upload a frequency word list. You can store the word frequencies in an 
Excel spreadsheet. The spreadsheet should follow a format similar to the one shown below 
(i.e., the first column should contain the words and the second column the word frequencies): 

 

1. Execute the cell:  

 

2. Since you need to upload at least two corpora, give a name to each corpus first by typing 
it into the box next to “Corpus Name”: 

 

If you are uploading a frequency list, make sure you check the “Uploading word frequency 
list” box. 

3. Click ‘Upload your files’. A window should appear prompting you to select txt files, or a 
single csv file, xlsx file, or zip folder. 

4. Click ‘Open’ after you’ve selected the file(s) you want to upload. 
5. The tool should start loading the selected file(s). Be patient and wait for the process to 

finish even if it looks like nothing is happening – it can take a while. Once completed, 
you should get a message saying, “Finished uploading files…” and another message 
describing the number of files that were uploaded. For example:  
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6. You can now upload another corpus. Repeat steps 2-5 for every additional corpus you 
want to upload. 

Calculate word statistics 
Once your texts have been uploaded, you can begin to calculate the statistics for all of the 
words in the corpus. If the corpora are not uploaded as pre-processed frequency list, the tool 
will also automatically tokenise your corpora using the CountVectorizer from the Scikit-learn 
python library. 

1. Execute the cell:  

 

2. Once completed, you should get progress bars displaying 100%, similar to the ones shown 
below:  

 

Analyse word statistics 
Once the tool has finished calculating the statistics, you can analyse and visualise the outcome.   

Pairwise analysis 
You can use the tool to analyse keyword statistics between pairs of datasets (node/study 
corpus vs. reference corpus). When you have more than two datasets to compare (e.g., 
corpus 1, corpus 2, and corpus 3), you can either choose to compare one corpus to another 

https://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.CountVectorizer.html
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(e.g., corpus 1 as the node/study vs. corpus 2 as the reference corpus), or one corpus with 
the rest of the data (e.g., study corpus: corpus 2 vs reference corpus: rest of corpus, which 
includes corpus 1 and 3). The tool will produce a line graph to display the results of the 
pairwise keyword analysis. 

1. Execute the following cell:  

 

2. Once completed, you should get several widgets to adjust the settings for the line graph:  

 

3. Select the node/corpus by selecting one of the corpora you’ve uploaded from the “Select 
study corpus” drop-down menu. As a reminder, this will be the corpus for which you are 
retrieving keywords. 

4. Select the reference corpus by selecting one of the other corpora you’ve uploaded from 
the “Select reference corpus” drop-down menu. As a reminder, this corpus is the one 
you’re comparing the node/study corpus to (i.e., the keywords retrieved aren’t for this 
corpus). You also have a “rest of corpus” option which effectively combines corpora that 
you’ve uploaded (excluding the one you selected as the node/study corpus) into one 
reference corpus.  

5. Select the statistics to be displayed in the y-axis of the resulting line graph. The default 
option is “log-likelihood” which means the resulting graph will display the statistical 
significance (i.e., log-likelihood) value for the frequency difference across the two corpora. 
Other options include the normalised word count (i.e., normalised frequency) in the node 
corpus, normalised word count in the reference corpus, percent-diff (i.e., percentage 
difference), bayes factor BIC (i.e., the Bayesian information criterion), effect size for log-
likelihood (ELL), relative risk, log ratio, and odds ratio (see here for more information 
about these statistics). You can select multiple statistics by using the left-click button on 
your mouse while holding the Ctrl or Command button. 

6. Select how the keywords will be displayed. This option effectively sorts the keywords 
based on the selected statistic value (e.g., normalised word count, log-likelihood, percent-
diff) from highest to lowest or in alphabetical order. The default option is “log-likelihood” 
which means the tool will display the keywords with the highest log-likelihood in the 
resulting line graph. 

https://ucrel.lancs.ac.uk/llwizard.html
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7. Select which type of keywords to display. The default option is “positive (overuse)” which 
means that the tool will only display positive keywords (i.e., those that occur more 
frequently in the node corpus than in the reference corpus). You can also choose to 
display negative keywords (i.e., those that occur less frequently in the node corpus than 
in the reference corpus) or all keywords (i.e., both positive and negative keywords). 

8. By default, the tool will only display the keywords in the index 0 to 30 positions (i.e., 
keywords ranked 1 to 31) in the x-axis of the resulting graph. You can view a different set 
of words by using the up/down arrow in the box under “Select index”. For example, if you 
click up, the index will shift from 0-30 to 10-40, which means keywords ranked 11-41 will 
be displayed instead. You can also enter a number that’s not a multiple of 10 (e.g., 1, 2, 
3, ...) and click 'Tab' (on your keyboard). 

9. Once you’re happy with the settings, click “Display chart” and you should get a line chart 
showing the keywords for the selected study/node corpus. The example graph below uses 
most of the default settings (i.e., Statistics: log-likelihood, Sorted by: log-likelihood, 
Keywords to display: Positive, Select index: 0): 

 

You can also zoom in/out of the line graph, download/save the visualisation to your local 
computer using the icons in the interactive toolbar on the right hand-side of the graph. 

10. Click on “Save data to Excel” to download and save the results of the pairwise comparison. 
You will get a table previewing the content of the Excel file (containing e.g., words 
occurring in either the node or reference corpus, frequency of the word in the node 
corpus, frequency in the reference corpus, etc.) and a link to the generated Excel 
spreadsheet file: 
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11. Click on the xlsx file to start the download. 

Multi-corpus analysis 
You can also use the tool to analyse the overall statistics at the multi-corpora level, for cases 
where you explore more than two corpora. For this multi-corpus analysis, the statistics are 
calculated across the whole set in one go: an adjusted/expected average is calculated for each 
corpus and actual/observed frequencies are then compared to this average. Only some of the 
statistical measures are used (details are provided in the notebook itself and also above). The 
tool will produce a line graph to display the results of the multi-corpora keyword analysis. 

1. Execute the following cell:  

 

2. Once completed, you should get several widgets to adjust the settings for the line graph: 
 

 

3. Select statistics to display. The default option is “log-likelihood”. Other options include 
bayes factor BIC (i.e., the Bayesian information criterion) and effect size for log-likelihood 
(ELL). You can select multiple statistics by using the left-click button on your mouse while 
hold the Ctrl or Command button. 

4. Select how the keywords will be displayed. This option effectively sorts the keywords 
based on the selected statistic value (i.e., log-likelihood, bayes factor BIC, and ELL) from 
highest to lowest or in alphabetical order. The default option is “log-likelihood” which 
means the tool will display the keywords with the highest log-likelihood in the resulting 
line graph. 



10 
 

5. Like with the pairwise comparison, you can select the index by using the up/down arrow 
in the box under “Select index”. By default, the tool will only display the keywords in the 
index 0 to 30 positions (i.e., keywords ranked 1 to 31) in the resulting graph. As a reminder, 
if you click up, the index will shift from 0-30 to 10-40, which means keywords ranked 11-
41 will be displayed instead. You can also enter a number that’s not a multiple of 10 (e.g., 
1, 2, 3, ...) and click 'Tab' (on your keyboard). 

6. Once you’re happy with the settings, click “Display chart” and you should get a line chart 
showing the keywords for the multi-corpus comparison. The example graph below uses 
the default settings (i.e., Statistics: log-likelihood, Sorted by: log-likelihood, Select index: 
0): 

 

You can also zoom in/out of the line graph, download/save the visualisation to your local 
computer using the icons in the interactive toolbar on the right hand-side of the graph. 

7. Click on “Save data to Excel” to download and save the results of the comparison. You will 
get a table previewing the content of the Excel file (containing e.g., words occurring in any 
of the corpora you’ve uploaded, frequency of the word in each corpus, etc.):  

 

8. Click on the xlsx file (called “multi_corpora_analysis.xlsx” by default) to start the 
download. 
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Welch t-test and Fisher permutation test 
Finally, you can also use the Welch t-test and the Fisher permutation test to investigate if the 
use of a certain word in a corpus is statistically different to the use of that same word in a 
different corpus.  

Please note that you won’t be able to perform these statistical tests if you only upload word 
frequency lists, as the analysis is conducted on the number of words in each text within the 
corpus. You will need to upload the actual text files to do this. 

1. Execute the cell: 

 

2. Once completed, you should get several widgets to adjust the settings for the statistical 
analysis:  

 

3. Enter the word you wish to analyse in the box next to “Word”. Only enter single words 
(e.g., university), not phrases or multiword expressions (e.g., the University of Sydney).   

4. Select which two of the corpora among the ones you’ve uploaded you wish to compare. 
5. Select the type of data transformation. The default option is “no transformation” which 

means your data won’t be transformed to resemble normal distribution. You can choose 
to apply log transformation or square root transformation to your data. You can click on 
“Plot histogram” to see what your data looks like without any transformations or with one 
of the transformations: 

https://en.wikipedia.org/wiki/Normal_distribution
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6. Select whether you want to use the Welch t-test or the Fisher permutation test. 
7. Once you’re happy with the settings, click “Perform statistical test”. You will get the 

statistical score and the p-value from the statistical test. You will also get a message 
indicating which corpus contains a higher mean frequency of the word, whether this 
difference in mean frequency is significant, and whether the null hypothesis (i.e., the use 
of the word is equal in both corpora) is confirmed or rejected. For example: 

 

If you’ve entered a word that does not occur in either corpus or a multiword expression, 
you will get the following message instead:   

 

Citing/Referencing this Notebook 
 

Citation: Jufri, S., & Sun, C. (2022). Keywords Analysis (version 1.0) [Jupyter notebook]. 
Australian Text Analytics Platform. https://github.com/Australian-Text-Analytics-
Platform/keywords-analysis  

https://github.com/Australian-Text-Analytics-Platform/keywords-analysis
https://github.com/Australian-Text-Analytics-Platform/keywords-analysis
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You can adjust the year and version number in the above citation depending on the version 
of the notebook that you have used in your study. 

If you are using this notebook in your research, please also include the following statement 
or an appropriate variation thereof: 

This study has utilised a notebook/notebooks developed for the Australian Text Analytics 
Platform (https://www.atap.edu.au) available at https://github.com/Australian-Text-
Analytics-Platform/keywords-analysis. 

In addition, please inform ATAP (info@atap.edu.au) of publications and grant applications 
deriving from the use of any ATAP notebooks in order to support continued funding and 
development of the platform. 
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Known Issues  

The notebook has not been tested with very big data sets. 
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