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Documents to data

Asset management is embarking on a digital revolution. The race is on to 
upgrade digital capabilities to create high quality, data-driven client 
experiences and improving generate operational efficiencies. Alternative 
investment markets are now mainstream and growing, currently with over 
$15tn AUM. However, alternative investment market participants 
communicate primarily via unstructured content. The journey from information 
to decision is a long one, driving up operational complexity and cost.



Accelex has built a flexible dataextraction engine, bringing together our 
capabilities in machine learning and data engineering with our deep domain 
expertise. Performance reports, capital account statements, financial 
statements and other document types common in alternative markets contain 
a wealth of information in tabular format. A key part of our data extraction 
toolchain is therefore the ability to read this data with high accuracy. In this 
paper, we take a deep-dive into the problem of table understanding and give 
some intuition into the state-of-the-art techniques Accelex has developed to 
solve it.

What is table understanding?

A table is a 2D grid of data. Each point on the grid is a table cell, containing a 
single piece of data such as a currency, date or numerical value. Cells form 
rows horizontally and columns vertically. Value cells, typically in the centre of a 
table, make up what is known as the table body. Cells in the table body are 
described by their row headers and column headers, typically horizontally or 
vertically aligned with the value cell.



Table understanding is therefore the science of identifying table cells and the 
relationships between them. At first sight this might seem like a simple 
problem to solve: a table structure seems like a natural way to present data to 
a human. However, automatic table understanding is a long way from a 'solved' 
problem in machine learning and there are a number of challenges that make it 
particularly difficult.
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Why is table understanding hard?

Gridlines Horizontal or vertical ruling lines which separate rows or columns are 
known as gridlines. Gridlines can be a powerful guide to understanding table 
structure, but are rarely present in financial domain documents, or may be 
used only to separate row and column headers from the table body. 
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Table understanding solutions which rely heavily on gridlines can therefore fail 
to correctly segment financial domain tables.



Hierarchical headers Table and row headers can be nested, creating a 
hierarchy or descriptors for each value cell. This hierarchy can be complex, 
with multiple levels of hierarchy across both rows and columns.



Spanning cells Spanning cells are cells which describe more than one row or 
column of data in a table. These cells occupy the height or width of several 
body cells and pose problems for naïve row and column segmentation. 
Spanning cells are commonly seen in hierarchical column headers.



Layout variety The variety of table layouts seen in real documents is very 
wide. The humble table is conceptually simple, but a flexible and powerful way 
to represent data. This flexibility allows the table author to organize and format 
the table in many ways to best present the underlying data. This variety poses 
challenges to algorithmic solutions to the table understanding problem.

The Accelex table understanding solution

Accelex has developed powerful tools to understand and extract specific data. 
We combine state-of-the-art-machine learning with sophisticated algorithms 
and deep domain knowledge in alternative markets.

Cell, row and column formation

At the heart of the Accelex algorithm is the ability to segment tables into 
rows and columns.

Header row and column identification

Identifying header rows and columns is crucial to correctly link information 
in body cells.
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Spanning cell identification

Spanning cells are automatically identified.

Hierarchical table reading

Automatic segmentation of tables into hierarchical row and column groups 
based on spatial and linguistic features.



Sum and difference group identification

Particularly common in financial domain documents, numerical data in rows 
or columns are summed to form a sub-total or total, or differenced to 
generate net amount. Such groupings are automatically identified by our 
solution, allowing us to read tables with complex breakdowns.

Conclusion

Accelex’s table understanding technology is an integral part of our data 
extraction pipeline. 



Accelex’s document understanding technology combines machine 
vision, natural language processing and alternative markets domain 
expertise to provide clean, usable data from documents, quickly. 



Combined with our powerful and industry-leading workflow tools, the 
Accelex platform let’s you take control of your alternative investment 
data.


