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OLAP as an analytical tool is very versatile. Conceptually, at its core it’s a simple aggregation engine combined 
with a series of inner joins. Yet combined with the ability to apply business logic, especially from cube to cube, 
the results are phenomenal.  

Management Accounting becomes vastly simpler, the risks of a rogue formula throwing summary level balances 
out are hugely minimised and the speed with which complex mappings can be undertaken and derive a final 
board pack or, as is becoming ever more common, a self-serve dashboard process is reduced significantly.  
This helps meet the key drivers that reporting be accurate, timely, meaningful and considered.  

The budgeting and forecasting process, while still complex, becomes more controllable, reviewable and process 
driven than ever before and with the concept of the “one-click” forecast, utilising statistical engines such as R or 
Nexel.  The delivery of phased forward looking projections derived from risk based, seasonally adjusted, product 
sensitive trend analysis of historic data is available to companies without either a six figure budget, or the bank of 
qualified business analysts and statisticians that would have been required only a few years ago.  

Yet one process still frequently causes traps for the unwary when transferring to OLAP from their much loathed 
spreadsheet environment: Statutory Consolidation. 

 Introduction 
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A Statutory Consolidation System is one that stores, manages and transforms the complete set of data required 
to produce a set of Consolidated Financial Statements.  

This will include, but not be limited to; Trial Balance (TB), Ageing, Movement Analysis, Segmental Analysis, 
Cashflow Logic, Head Count, Investment and Cash Counterparty Balance Analysis, analysis of other individual 
general ledger accounts and finally and often most complex is the intercompany (interco) analysis by those codes 
that relate to interco trading and balances.  

All of these must be kept in sync as a data set progresses through the transformational processes required to 
derive the final consolidated accounts, ensuring that there is always the much vaunted “one version of the truth”. 

 

With the advent of the modern IT environment and the continuing efficacy of Moore’s law, any company can 
have the computational power that was not available to any but the largest organisations as little as a decade 
ago. This means that many potential clients will look on OLAP as a new solution. However, OLAP isn’t new.  

The first commercial OLAP product, named Express, was released in 1970 and was later acquired by Oracle where 
it formed the core of what was to become ORACLE OLAP. But it wasn’t until 1993 when Edgar F Codd, a noted 
data theorist, released his white paper "Providing OLAP (On-line Analytical Processing) to User-Analysts: An IT 
Mandate", that the term OLAP was first used.  
Since then, an explosion of software following Codd’s tenants have been made available to the market, from 
small niche software houses such as Jedox AG to the leviathons of the software industry, such as IBM (owner of 
the Cognos and TM1 brands) and Microsoft (Microsoft Analysis Services). Taken in conjunction with Kimball’s 
work on the dimensional data warehouse model we can see that the data industry has the academic 
understanding and knowledge to derive a fast, structured and controlled consolidation model.  

 What does a Statutory Consolidation System cover? 

 So how do you structure an OLAP database? 

http://www.sgpnyc.com/us/products/dataquest/whitepapers/OLAP_wp_efcodd.pdf
http://www.sgpnyc.com/us/products/dataquest/whitepapers/OLAP_wp_efcodd.pdf
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At first glance, an aggregation engine would seem to be the perfect choice with which to undertake what to the 
unschooled is nothing more than the adding up of values within a company to reach a group value. 
However, scratch the surface and the challenge is so much greater. Firstly, merely adding up the companies isn’t 
acceptable. What happens when a company isn’t fully owned or controlled and a proportional consolidation is 
required? What about where the ownership share is so low that the ownership should be consolidated at equity 
and not included in the sum up of the companies? 

All of these questions can be answered with simple logic, but the very first step is to renounce OLAP’s strongest 
feature: the previously mentioned aggregation along a dimensional hierarchy. 
In a statutory consolidation the company dimension has to be flat to allow for the oddities of the complex 
ownership structure. 
So how do we proceed? The answer: lever OLAP’s second strongest feature and that which makes it truly unique - 
multi-dimensionality. 
By creating a dimension that captures the adjustments to the base TB’s orthogonally to the list of companies, 
adjustments can be made to each company pertaining to a group to achieve the required ownership impact. In 
effect, we use business logic in another dimension to calculate the adjustments and then aggregate through this 
and the company dimension simultaneously to derive the end result. 
This also allows us to conform to the ever more restrictive requirements during audit that allow adjustments to be 
made against each company rather than through adjustment companies. 

So why is it so difficult to deliver? 
Historically, the greatest challenge when designing consolidation solutions has been the processing of 
consolidation adjustments, both manually and automatically. 
The image of the corporate consolidation system as an inflexible plodding leviathan is pervasive. The idea that  
the systemic consolidation of a complex group requires  overnight processing is a misconception commonly  
held by most accountants today, both in industry and in practise. 
However as hardware and software have improved substantially the time taken to read, interpret and then 
generate automatic journals have shrunk to less than one hour more often than not. This has been achieved by a 
number of developments. On the database side the considered use of not just a classic relational database  
such as SQL or by solely using a memory resident OLAP database, but rather the use of a relational store for 
transactions that use a highly specialised Extract, Transform and Load (ETL) process to ensure that the summary 
data of these transactions is kept in alignment with the data held in the cubes. 

On the software side the end user has been given the ability to customise their rule sets and reporting 
requirements using standard languages such as XMLA and MDX, and even C#. This allows the end user to 
effectively code and variablise the transformations required. This has also improved speed of deployment as the 
ability to provide a configuration only standardised model has massively reduced deployment complexity. 

 
 

The greatest challenges today in implementing a consolidation system are in the preparation of the underlying 
data and the building of the standard process to load it.  
No Business Intelligence (BI) or Corporate Performance Management (CPM) process has such exacting data 
requirements as that required for statutory consolidation. Data will need to be collected from different sources, 
such as Enterprise Resource Planning (ERP) systems. There will be different charts of account, different codes to 
represent the same thing, different degrees of granularity and different methodologies of posting, and 
differences in balances between group counterparties. All of these must be overcome in such a way that they can 
be deployed as part of an automated load process in a timely manner. 
The final challenge has become the one that is becoming the most important: how do I make best use of my 
consolidated data? 

OLAP for Consolidation

   What is the challenge in building an automated Consolidation Model? 



CFMS Arliss Court, 24 Clarendon Road, Hertfordshire WD17 1JY t. +44 (0)208 959 0041 www.cfmsystems.com



CFMS Arliss Court, 24 Clarendon Road, Hertfordshire WD17 1JY t. +44 (0)208 959 0041 www.cfmsystems.com

The starting point for dealing with the challenges of consolidation must be clarity. Clarity about the need, clarity 
about the principal stakeholder and user and clarity of responsibility. These should always reside in one place, 
which almost without exception should be the individual responsible for the groups statutory reporting. This 
might be a Group FC, FD, Chief Accountant or one of a myriad of other titles. They must be in a position to agree 
processes, functions, what can be manual and what can be automated.  

With responsibility clearly defined as residing with the group, the challenge of overcoming the data issues begins. 
The first stage is to determine a hierarchical Global Chart of Accounts. The structure of these dimensions should 
provide hierarchically every reporting line required. Most reporting tools can allow the user to define reports that 
include calculations in the report itself. 

For an OLAP database based solution this is inefficient for two reasons: 
The first is that report based calculations put load on the reporting software rather than the (in all likelihood) 
significantly faster in memory OLAP engine which provides aggregation naturally.  
Secondly, report based calculations mean that the onus is put upon the author of each report to ensure that 
which account codes make up a particular line is consistent across multiple reports.  
This makes the audit requirement more extensive as each report needs to be tested. As such, it becomes 
apparent that the optimal solution is to define the calculated rows and sub-totals as parent elements on the 
hierarchy, allowing the OLAP engine to perform the calculation in a pre-determined, consistent manner. 

Along with determining the hierarchy to provide all the reporting levels we then can store metadata against this 
dimension. This allows us the ability to configure different logic against each different account code. Meaning we 
can adequately provide control to determine such things as; the appropriate foreign currency conversion method 
for each account, which account codes should have their balances eliminated, and which codes require further 
analysis (such as movements) to allow the production of the more detailed notes to the statutory accounts.  

With the chart account properly configured we can look to the ETL process. The first step is to generate a 
customised TB from the various finance and ERP systems. Normally, the pre-packaged TB with these systems does 
not contain the required granularity to adequately provide all the necessary information to accurately consolidate 
all the group’s entities. 
The starting point should be the table of transactions. From here a custom extract or query should be defined 
that allows the extraction by account code with posting type and intercompany counterparty along with the 
period. If the intercompany counterparty isn’t easily identifiable, then the transactions should be joined to the 
underlying data from the Sales and Purchase Ledger tables to bring in the vendor or customer of each relevant 
transaction.  
This data set should first be unionised into a single table sat within a data repository available for the OLAP 
engine to read. The OLAP engine should read this data into a cube with no transformation taking place. This 
makes the process very auditable. The bridge between different systems and technologies can be difficult and 
should be kept simple in its first stage to ensure that validation of process is not complex.  
The data validation and load can be greatly simplified by the introduction of a properly constructed Data 
Warehouse, standardising the primary financial and other required data into useful tables arranged in the 
methods described by Ralph Kimball.  

Once the dataset is loaded in, the challenge becomes how to map this to the Groups standard codes. Account 
codes, Entity/BU codes and counterparty codes (which will be based on either the Sales or Purchase Ledger 
account code) will in businesses, with more than one Finance System, most likely not have the same coding 
structure as the newly built group consolidation system.  
To make best use of the nature of OLAP, mapping cubes should be built. This allows the referential data to 
undertake the mapping to be stored on a per version and time basis, allowing for changes as time passes without 
losing the record of the lookup tables used in previous periods.  

 How do we deal with these issues? 
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Separate cubes should be built for each mapping type to ensure that the cubes only contain the data required for 
that mapping. 

Having mapped the TB’s to the Group Consolidation Cubes, the challenges change in nature from being technical 
to being accountancy related.  
For Consolidation to correctly run, we need to be able to eliminate sets of codes on a many to many relationship. 
For example, Intercompany trading, where a number of Revenue codes will need to effectively reverse their 
intercompany components, while at the same time corresponding (but opposite in value and entity relationship) 
values from expense or cost of sales codes will be reversing their intercompany components. 
However, we have to ensure that any adjustments balance to zero. As such, we have to understand how to 
configure the systems behaviour when these sets don’t balance.  
A number of options should be available such as eliminate both fully and define an account code to receive the 
difference. An alternative may be only to eliminate up to the point where the elimination remains in balance, and 
leave any residual on its own code, effectively a minimum value elimination, which would require no difference 
code defined. 
Additionally tolerances should be configurable that deal with what level of balance is acceptable before requiring 
manual intervention. These should be based on either an absolute value or on a % of the overall balance. 

In terms of recording the eliminations, the systems should create a “journal voucher”, effectively a transactional 
record of each elimination set, such as investment in subsidiary/share capital, premium and pre-acquisition 
reserves. 
The nature of this storage is a difficult question. Codd’s rules on RDMS would require that these records be 
stored within the OLAP model. However, OLAP traditionally has not been a good system to store transactional 
records, due to the difficulty of reporting multi-dimensional data as a record set, and the resource issues of 
holding these records in RAM. As such, transactional records such as these journal vouchers have been stored 
outside of the OLAP model in a traditional relational database. The proliferation of 64-bit environments and the 
reduction of cost of hardware has not entirely dealt with this problem. However, the advent of Hybrid OLAP 
products that dynamically flip between relational and OLAP processing of cubes allows the decision making of 
how to store journals simple, where consideration is given to the volume of records and the structure of the 
analysis to determine which method to use.  

Finally, we need to address how to make best use of the data once consolidation is complete. The aim of this 
systemised approach to Consolidation has been to remove errors throughout. The latest tools now allow an 
effective end to end solution for consolidation.  
The final mile is now open, in that OLAP solutions can output  
their data straight into Microsoft Word.  

This means that finally consolidation can 
be provided as a true turnkey solution. 

Combined with the ability to output multiple reports into a  
single PDF, a consolidation system should be set up to deliver  
a complete audit pack, delivered both formally and with  
secure access to a suite of reports over the web and dynamic  
updating of the financial statement pack in MS Word, allowing 
for updating of the numbers dynamically while the text is still 
being authored. 
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It is apparent that there are still significant difficulties in deploying a consolidation system. Technologically 
Consolidation no longer presents much of an issue. OLAP allows us the ability to undertake rapid aggregation 
and to apply transformational logic to apply complex ownership structures and different consolidation methods. 
The advent of Hybrid OLAP allows us the ability to build the storage of journal based transactions in a relational 
store while, still retaining the principles laid out in Codd’s Twelve Rules. 

However as technology, both hardware and software has improved, the very human issue of improperly entered 
data or systems not configured to collect the right level of information has become more apparent. Resolution of 
these issues though should be embraced. The systemic preparation of data to allow an accurate consolidation 
process, results in a better controlled accounting process, greater rigour in control and easier identification of 
imbalances and other issues. This should result in the audit process being quicker with fewer differences and 
allow the interim audit to be expanded to place more reliance on controls. 

The deployment of a consolidation system should result in a stronger, more rigorous control environment, but 
one that runs more efficiently and quickly, leveraging the latest technology to improve the ability of finance to 
serve the business. 

 Conclusion 






