
Python meeting
06: Python meeting 7: 
IsolationForest
27th May 2026

The Python Meeting will start soon
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COURSE PYTHON SCHEDULE
01: 20250114, 9am: Initiation – Case-study: P02_15: Above average prices

• Set-up: Python, Visual Studio Code
• Project creation: Folder, .py, Virtual Environment, CMD
• Libraries: Import, requirements file
• Naming conventions
• Basic objects: Dataframe (table), Series (column), Variable, Function, Group_by
• Basic functions: Import, Rename, Filter, Join, Create columns, Group, Aggregate, Export

02: 20250121,10am: Melt, split, for – Case-studies: D01: Trial balance, P01_19: Supplier debtors, 
O01_19: Customer creditors

• Using melt, split
• For loop

03: 20250128, 9am: Web-download – Case-study: P01_10: Suppliers in OFAC

• Request for downloading sanctions
• IO for encoding
• Regex for comparison
• Split, explode for row generation
• Levenshtein distance scoring

04: 20250204, 9am: JSON, expressions, rolling Window – Case-study: P02_19: Split POs

• Import JSON, Expression object for adding labels,
• cum_sum() for rolling window

05: 20250211, 9AM: zip, dynamic fields – Case-study: P02_03: PO whilst blocked

• Zip to group lists together
• Using dynamic fields in a for loop

09:00 – 09:05
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COURSE PYTHON SCHEDULE

06: 20250218, 10am: Cumulative sum, dates – Case-study: P02_18: PO slow rotation

• cum_sum for calculating future or past inventory movements

07: 20250225, 9am: Isolation forest for unusual transactions – Case-study: Unusual bank transfers

• Using isolation forest library to score for unusual transactions

08: 20250304: 9am: SpaCy – Case-study: P01_11/ O01_11: Suppliers/ customers that are people

• Using SpaCy NLP object to categorize names

09: 20250311: 9am: Contract review – Case-study: Scoring of contracts

• Using Gemini model to check for paragraphs of similar meaning

10: 20250318: 10am: Open AI API – Case-study: Generating audit reports

• Using API to OpenAI to generate text for audit reports

11: 20250325: 9am: Regex and Sklearn matching – Case-study: HR03_12/ H403_13: Unusual T&E

• Using Regex and Sklearn to check for unexpected travel and expenses

12: 20250401: 9am: OCR: Image recognition – Case-study: HR03_14: Expenses for others

• Using OCR python library to read travel and expense receipts

09:00 – 09:05
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TODAY’S SCHEDULE

01

02

Case-study
 Isolation forest for payment transactions:  main concept

09:00 – 09:05

Python script overview
How to run the isolation forest model and how to tweak the values and review 
the result

03
Python script step-by-step
Calculation of mean, ratios, log values, rank, percentile, one-hot, hash and 
isolation forest



Case study: Isolation forest: 
main concepts

01

09:00 – 09:05
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OUR UNDERSTANDING OF YOUR REQUIREMENTSAlready using Artificial Intelligence in 
audit?
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OUR UNDERSTANDING OF YOUR REQUIREMENTSThe simple test – P04_02 – unusual bank 
account for a third party
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OUR UNDERSTANDING OF YOUR REQUIREMENTSCountry of bank account different to 3rd

party

• We could also check the country of the bank account and see if it is 
ever different to that of the third-party.

• And we could do lots of other simple tests to better understand our 
file.

ZBNKS ZLAND
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OUR UNDERSTANDING OF YOUR REQUIREMENTSQuick review of the REGUH file
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OUR UNDERSTANDING OF YOUR REQUIREMENTSAdd the user

• It would be great to include the user in our analysis as well because the user might also be unusual. However, we don’t have 
the user field in our REGUH table. This is how we can add the user:

REGUH table: settlements data – interesting 
fields for 

DescriptionField name

Company making the paymentZBUKR

Posting date of the paymentZALDT

Document number of the paymentVBLNR

BKPF table: general ledger header

DescriptionField name

Company codeBUKRS

Posting dateBUDAT

Accounting document numberBELNR

User nameUSNAM

REGUH with user name

DescriptionField name

Company making the paymentZBUKR

Posting date of the paymentZALDT

Document number of the paymentVBLNR

User nameUSNAM
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OUR UNDERSTANDING OF YOUR REQUIREMENTSDifferent libraries for specific questions

Isolation forest

« If the number of questions we have 
to ask to isolate the record is low, then 
the record has a rare set of values »

« How can we see records that have a 
similar set of values to a pre-identified 
exception? »

« Why did the record come out as 
having a rare score in the isolation 
forest? »

UMAP

SHAP
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OUR UNDERSTANDING OF YOUR REQUIREMENTSIsolation forest in action!



Overview of our python script

Isolation forest script

02

09:30 – 09:45
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OUR UNDERSTANDING OF YOUR REQUIREMENTSHow to use the script

09:30 – 09:45

We can run either the training 
or the prediction

The training will create a model 
that we will save and the 
prediction will use the model

We can train on one data set 
and predict on the other to see 
the score

Normally, we train on the 
normal data and predict on the 
new data sets….

Change the file name from 
PREDICT or train to import the 
one that you updated:
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OUR UNDERSTANDING OF YOUR REQUIREMENTSVariables: How to run the program

09:30 – 09:45

• Update the path variables

• Create the virtual environment, 
activate it and run the 
requirements.

• Train the model on the train data 
set: 

• Write Train for 
ZV_ST_TRAIN_OR_PRE
DICT

• Put A_REGUH_TRAIN as 
the source file.

• Run the program: The 
program will create an 
Isolation Forest Model

• A .sav file will 
appear in your 
programs folder:
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OUR UNDERSTANDING OF YOUR REQUIREMENTSVariables: How to run the program

09:30 – 09:45

• Once you have trained the model 
– change the variables to Predict 
and A_REGUH_PREDICT.csv as 
the source file.

• We can change values in the 
PREDICT file – in order to see if 
this changes our score.

• However, if our data set is small, then 
our changes in the predict file may not 
make the results change too much… 
this works better on larger data sets.

• Once we have made our changes, 
ensure that the source file and the 
results file are closed, and then run the 
program again.

• The program will take a few minutes to 
run and then we will get the results file.

We can experiment with different 
values in the source file, different 
isolation forest parameters in the 
script and different fields included 

in the isolation forest
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OUR UNDERSTANDING OF YOUR REQUIREMENTSVariables: How to run the program

09:30 – 09:45

• We can modify the following:

• The Isolation Forest parameters

• The fields that are included: Note: 
the fields that you include in 
predict must be the same as 
those that you put for Train.

The percentile and log of ratio are 
per supplier. The ABS_LOG is for 

the whole file.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSVariables: How to run the program

09:30 – 09:45

Why do isolation forest when you 
can do ChatGPT? Or an AI to a 

generative model?



Python script: step-by-step

Vertical concatenate, statistics: mean, rank, 
percentile, ratio, log

Artificial intelligence: One-shot, hash, isolation forest

Data dump: pickle

03

09:30 – 09:45
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OUR UNDERSTANDING OF YOUR REQUIREMENTSPayment settlements data filters

09:30 – 09:45

• Filter on payments that are not only proposals
• Filter out key fields that don’t have values, because this can cause our statistics to not 

make sense
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OUR UNDERSTANDING OF YOUR REQUIREMENTSStatistics on numeric fields

09:30 – 09:45

We can decide to use statistics per supplier if we want to see if a value is very unusual 
compared to the rest of the values for the supplier.. Although we need to remember that 
very big is not very unusual, it is only if it is different to the rest… therefore, isolation forest 
only works well on large data sets.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSStatistics on numeric fields – average and 
rank

09:30 – 09:45

Here we get the mean and the rank per supplier…
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OUR UNDERSTANDING OF YOUR REQUIREMENTSStatistics on numeric fields – percentile 
and log

09:30 – 09:45

The rank is used to calculate the percentile.

The mean is used to calculate the ratio, that we can then use to calculate the log. 
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OUR UNDERSTANDING OF YOUR REQUIREMENTSText fields– one-shot

09:30 – 09:45

We can use one-hot to convert text columns that do not have a lot of different values to 0s 
and 1s.  For example, countries. There are not that many countries, so isolation forest will 
work better if we have one column per country with 0  or 1 in that column.



25

OUR UNDERSTANDING OF YOUR REQUIREMENTSText fields - hash

09:30 – 09:45

We can use hash to convert text columns that have a lot of different values. For example, bank account 
numbers. There may be many bank account numbers, so isolation forest works better if we calculate the 
hash of these types of columns.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSCombine all tables together

09:30 – 09:45

If the index is correct, we can concatenate vertically (axis = 1)– we don´t even need to join.

Before doing this we also need to make sure that we did not change the order of the rows.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSCreate and apply isolation forest object to 
create a model

09:30 – 09:45

Then we can apply the isolation forest model – the variables can be adjusted depending on 
our output.

These variables were created at the top of our script.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSSave the model and information about the 
model - pickle

09:30 – 09:45

We create a dictionary of all that we have created including our model and then we pickle 
it.

wb means overwrite if already 
exists

We don´t need to put the file 
path if we are saving to the 
same folder as the programs 
folder.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSPredict using the model

09:30 – 09:45

Then in predict, we import the pickle, get the model and use the model to score our new 
data set.
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OUR UNDERSTANDING OF YOUR REQUIREMENTSWe can use Excel to plot a histogram also

09:30 – 09:45

In Excel, a simple histogram shows us how unusual the transactions are.

Copy the Isolation Forest 
score to a new sheet
Highlight the column
Click on Insert-> 
Statistics chart -> 
histogram

The rare transactions 
are the ones that have a 
more negative score



Questions?


