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Feature extraction (in general) 



CASE: Correct reporting of ”Land and buildings” 
and ”Long-term investments in group enterprises” 
Hypothesis: 
•By learning the machine to ”read” accounting 
policy we can validate accounting data. 

•… and warn the company when they try to 
submit with an error!! 



 

Benefits from Machine Learning on Annual reports 



 

Case: Early warning 

5 Business Development Centres (Væksthusene) located around Denmark. 
 

Goal of EW: to create more growth entrepreneurs. 
Studies show that bankruptcy is the biggest fear among entrepreneurs, and because of this, 
seeking help is often embarrassing and a failure. Early Warning is created to help 
entrepreneurs get on safe ground again. 
 

Stages of guidance 
• Turnaround 
• Bankrupted / Reconstruction 
• After bankruptcy 

 

 



Case: Early warning 

Hypothesis: 
•By looking at accounting and business register data 
we can use machine learning to identify and help 
companies in crisis  - early! 

•…. And share our findings with other European 
countries in Early Warning Europe. 
 



Result: 
Trained on 2757 companies. 
Tested on 690 companies. Model for Early Warning: 

Is a company in distress? 

Predicted: 
NO 

Predicted: 
YES 

Facts from Early 
Warning: 
Is a company in 
distress? 

Actual: 
NO 
 

True Negative: False positive: Specitivity: 
97 % 

Actual: 
Yes 

False Negative: 
 

True positive: 
 

Sensitivity: 
79 % 

Model: 
GradientBoostingClassifier 
ROC_AUC: 84.5 

Precision NO: 
93 % 

Precision YES: 
87 % 



White box model! 

 



Architectural goals 
AS IS: 

Input: 
XBRL instance 

Json index @DBA 

Pull: Json to  
Python Early Warning 

Transformer 
@DBA 

Model in 
Scikit learn 

@DBA 

Input @DBA: 
[BR-number, date] 

Output @DBA: 
Distress Yes/No 

XBRL to python (generic) 

Python (generic) to python (DK-GAAPs) 

Python (DK-GAAP) to python Early Warning 

TO-BE: Pull XBRL from cloud @ anywhere 

Input @any where: 
[BR-number, date] 

XBRL in cloud 
@DBA 

Model in Scikit learn 
@ anywhere?? 

Output @any where??: 
Distress Yes/No 

Input @any where: 
Xbrl-instance 

OR 



Feature extraction (EW) 

Income 
statement 

This Year Last Year 

xxx.xxx xxx.xxx 

xxx.xxx xxx.xxx 

xxx.xxx xxx.xxx 

Balance sheet 

This Year Last Year 

xxx.xxx xxx.xxx 

xxx.xxx xxx.xxx 

xxx.xxx xxx.xxx 

Calculated Features 
 
Delta values: 
(this year – last year) / last year 
 
Ratio’s eg.: 
(Gross result – profit loss) / gross result 
Investments / Assets 
Etc. 
  
Solency Ratio 
ROI 
 
 + Days from period end to Annual Meeting 

DIRECTIVE 2013/34/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
on the annual financial statements, consolidated financial statements and related reports of certain types of undertakings 

Input: 
XBRL 

instance 



Questions? 
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