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Introduction 

Increasing complexity of the regulation and evolution of the financial market brought about changes in bank practices, 

such as the valuation adjustments. These adjustments impact significantly evaluation of trades, and must be 

computed at various levels of bank portfolios. This increases the importance of portfolio aggregation, along with the 

need to aggregate in different flexible ways, depending on the purpose e.g. regulatory capital requirements, collateral 

costs allocation, and risk management. 

 

 

Because regulation is still evolving, aggregation tools must be easily adaptable to new challenges. This led Global 

Market Solutions to create a flexible aggregation framework called RIX. RIX (Risk Intelligence EXpressions) aims at 

covering regulatory reporting or Front Office Real-Time views, and is fully business-oriented, natively able to fit with 

existing pricing systems and fully integrated into our IRIS Suite. 

RIX uses a very intuitive language to avoid trade-off between universality and simplicity. It allows functional users to 

conduct quantitative impact studies of current and forthcoming regulations as well as IT departments to create 

robust and complex aggregations for large portfolios. It also provides a wide range of regulatory functions out-of-

the-box: just play and use as is, or refine it yourself easily in an agile way. 

Aggregation configuration in RIX is composed of one or more portfolio hierarchies along with metrics computed on 

different levels of the portfolio.  

This note provides an overview of RIX features. 
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Portfolio Hierarchy Management in RIX 

RIX is capable of managing arbitrarily complex portfolio hierarchies. These hierarchies include levels related to: 

 Static portfolio structure implied by contractual details of trades (Party, Counterparty, Netting Set, Collateral 

Set, Hedging Set, etc.) or bank structural topology (legal entity, subsidiary, etc.) 

 Financial Institution’s specific rules (e.g. methods based on approval IMM, Non-IMM CEM, CCPs margin 

replication). 

 Regulatory specific requirements (e.g. trades IMVM eligible, SACCR: asset classes, hedging sets). 

The structure of the hierarchy can be built upon any combination of these factors. Portfolio hierarchy is set up in the 

aggregation configuration file by defining levels, parent-child links between them, and optionally adding conditions 

and static attributes bindings. 

RIX includes a simple yet powerful domain-specific language, which allows non-technical users to design complex 

aggregation processes in a transparent and self-descriptive way. 

Based on FpML input files (or any other formats like csv or flat files) and simple business requirements, users can 

define without coding new business rules impacting portfolio structure, with no restriction, whether it involves 

complex hierarchies, new metrics1, and/or advanced portfolio allocations (multi-pass aggregation capability for 

handling XVA trade allocations and then re-aggregated back to higher levels). 

 

 

 

Here is a simple example of hierarchy and metric definition in the context of Collateral Exposure, and the new setup 

for implementing an Expected Margin Exposure for eligible trades.   

                                                           
1 See results of new metrics on page 7 – figure 2: Use RIX to define your metrics, and directly benefit from them to easily 
visualize scalar metrics and exposures 
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Case study with SA-CCR specific hierarchy 

We show here a hierarchy configuration in which the commodity asset class is under SA-CCR methodology, while other 

assets are IMM approved. This illustrates some features of the RIX framework and generates polymorphic tree 

(different tree depth depending on business/regulatory rules).  

In the following example, the eligibility of a trade to IMM determines whether it goes to IMM or Non-IMM level2 (2 & 

3), and also shapes the hierarchy of children levels (4 & 5). 

Configuration file Result 

<Hierarchy  Name=" Portfolio "  Fact =" TradeFact " > 
 <Levels > 
  <Level  Name=" Portfolio "  Child =" Pty "  
         ConstValue =" Portfolio " />  
  <Level  Name=" Pty "  Child =" Cpty "  
         Field =" PartyId "  StringFormat =" P: {0} " > 
    <Attributes > 
      <From Table =" Customers"  WhereKey=" PartyId " />  
    </ Attributes > 
  </ Level > 
  <Level  Name=" Cpty "  Field =" CounterpartyId "  
         StringFormat =" CP: {0} " > 
    <Attributes > 
      <From Table =" Customers"  
            WhereKey=" CounterpartyId " />  
    </ Attributes > 
    <Children > 
      <SendTo Child =" IMM"  
              When=" IsApproved(AssetClass(#Trade)) "  />  
      <SendTo Child =" NonIMM"  
              When=" not IsApproved(AssetClass(#Trade)) "  />  
    </ Children > 
  </ Level > 
  <Level  Name=" IMM"  ConstValue =" IMM" > 
    <Children > 
      <SendTo Child =" NS- IMM" />  
      <SendTo Child =" IMVM- IMM"  
              When=" $withIMVM and #IsIMVMEligible " />  
    </ Children > 
  </ Level > 
  <Level  Name=" NonIMM"  ConstValue =" Non- IMM"  
         Child =" NS- NonIMM"  / > 
  <Level  Name=" NS- NonIMM"  Field =" NettingSetId "  
         StringFormat =" NS: {0} " > 
    <Children > 
      <SendTo Child =" CO"   
              When=" AssetClass(#Trade) eq 'CO' " />  
      ...    
  </ Level > 

 
 

 

 

  

                                                           
2 See results of portfolio hierarchy on page 7 – figure 1: Directly available after server processed them, users can access them 
directly and run specific What-if 
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Risk Metrics Definition in RIX 

RIX offers rich capabilities for defining metrics and rules for computing them on different levels. For each hierarchy 

one can define one or more Hierarchy Metric Bindings: this is the way each metric is computed for each level. 

Aggregation is performed from the bottom level (Trade) to the top level (Portfolio). RIX includes multi-pass 

aggregation feature which allows running aggregation several times sequentially, in order to compute metrics that 

cannot be computed during single pass. A typical application would be the reallocation of marginal CVA, hedges or 

collateral costs of netting sets among trades using particular rules like the one inherited from IRIS. 

In metrics definition it is possible to use any type of information available, such as other metrics from this level, 

attributes of parent levels, pricing, market, static and other types of data, computed metric values from levels below 

and above. All this can be easily expressed with the use of RIX domain-specific language. 

Here is an example of simple hierarchy metric binding showing basic features along with their descriptions. 

Description Configuration 

Metrics can have three different types:  
 
Scalar, Profile and Grid.  

<Metrics > 
  <Metric  Name=" NPV"       Type=" Scalar "                        />  
  <Metric  Name=" CVA- spot "  Type=" Scalar "                        />  
  <Metric  Name=" NGR"       Type=" Scalar "  IsUserVisible =" false "  />  
  <Metric  Name=" EMTM"      Type=" Profile "                       />  
  <Metric  Name=" PG"        Type=" Grid "    IsUserVisible =" false "  />  

</ Metrics > 
 

Then define a hierarchy metric binding with 
desired number of passes and global variable 
scopes with useful variables. 

<HierarchyMetricBinding  Name=" Metrics "  Hierarchy =" Portfolio "  
                                NumberOfPasses=" 2" > 

  <ScopeBindings  Scope=" g" > 
    <Bind  Variable =" m"              To=" $market "          />  
    <Bind  Variable =" exprCcyIR "      To=" $m.IR($exprCcy) "  />  
    <Bind  Variable =" imvmStartDate "  To=" date(2016 \ 9\ 1) "   />  
  </ ScopeBindings > 
 

Then define aggregation for each pass. 
The default aggregation function is Sum, but it 
can be overridden. 

<Aggregation  ForPass=" 1" > 
  <DefaultBindings > 
    <Bind  Metric =" EMTM"   To=" $PG.Emtm()"            />  
    <Bind  Metric =" EPE"    To=" $PG.Epe() "             />  
    <Bind  Metric =" ENE"    To=" $PG.Ene() "             />  
    <Bind  Metric =" PFE95"  To=" $PG.Percentile(95.0) "  />  
  </ DefaultBindings > 

 

Define metric bindings for each level. 
It is possible to use complex expressions and 
function calls. 

<Bindings  Level =" Trade " > 
  <Bind  Metric =" PG"         To=" #PG"         />  
  ...  
  <Bind  Metric =" NPV"        To=" $EMTM[0]"    />  
  <Bind  Metric =" CVA"    
        To=" CVA- DVA($PG, $EPE, @Cpty:dps, @Cpty:rr / 100.0 ) "  />  
  <Bind  Metric =" CVA- spot "   To=" $CVA[0] " />  ...  
 

Binding may contain conditions as in this 
example:  
Expected Initial Margin Exposure will be computed only if trade is 
IMVM-eligible and its trade date is after official IMVM start date. 

Otherwise it will be set to zero. 

   <Conditions > 
     <When Condition =" @IMVM? and #Trade.D ate.IsAfter($imvmDate) " > 
       <Bind  Metric =" EIME"   
             To=" EIME(#Trade, $PG, @Cpty:ngr, $imvmStartDate) "  />  
       <Bind  Metric =" FVA"   To=" 0.0 " />  
     </ When> 
     <Else > <Bind  Metric =" EIME"  To=" $zero - Curve" />  </ Else > 
   </ Conditions > ...  
 

Multi-pass aggregation example: 
How to achieve a simple marginal proportional CVA reallocation 
by defining a second aggregation pass and re-aggregate CVA 
upward from Netting Set (@NS:CVA-spot)  

<Aggregation  ForPass=" 2" > 
  <Bindings  Level =" Trade" > 
    <Bind  Metric =" CVA- marg"   
          To=" @NS:CVA- spot * #Trade.Notional  / @NS:Notional "  
          Action =" ComputeAndStop" />  
    ...  



 
 

IRIS: xVA Framework with RIX Aggregation Engine 
6 | P a g e  

 

 

Conclusion 

Relying on a tool that provides infinite flexibility in terms of input formats, portfolio hierarchy and metric definition 

is an essential asset in a challenging context of fast-changing regulatory framework, recurrent QIS inquiries, and 

constant needs for prototyping new methodologies. Such changes should be made available to end users within days 

instead of weeks or months. Not in the scope of this document, the Fundamental Review of the Trading Book3 will 

bring desk-based and risk-factor-based  aggregation  mechanisms  to  deliver  the  Committee’s  objectives  of  

constraining  diversification benefits: this is again an additional requirement to be fulfilled. 

Use RIX as the solution combined with IRIS Front-End or not: easy prototyping, fast methodology impact assessment 

and robust framework are the key characteristics of the tool. In this context, each team efficiency is optimized: quants 

& IT can deliver complex functions invoked by RIX through dedicated APIs, business experts can design upon 

requirements and users can play with results in an impressive go-to-market cycle. 

 

 

As illustrated in the following page, RIX allows definition of portfolio hierarchy directly used for output, so results can 

be analyzed in: 

 Portfolio tree view 

 Pivot View + native integration into MS Excel Power Pivot 

 Metric Display (scalar + exposure) at any portfolio tree level 

Use RIX as an aggregator engine, easily pluggable into your existing framework, and allow users to retrieve data from 

a native IRIS .NET Client, Excel or a web-page.  

                                                           
3 Reference of this regulatory consultation can be found on the following URL : http://www.bis.org/bcbs/publ/d305.pdf 
A dedicated white paper will be issued shortly focusing on the new challenges coming among the FRTB and its extension to 
FRTB-CVA Framework 

• Quants and Valuation Teams specify methodology 

• Functional Experts / BA's write RIX Configurations

• RIX XML Files are processed by the server

• New portfolio hierarchy and metrics are immediately
available for end-users in all places

http://www.bis.org/bcbs/publ/d305.pdf
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Figure 2 ς Results of RIX 
Configurations with new scalar 
metrics and exposures, dynamically 
generated by RIX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on different 
aggregation instances, IM-
VM with standard method 
or advanced method can be 
displayed, helping banks to 
assess dynamically method 
benefit and impact (on 
demand QIS). 
 
What-if scenarios can be 
conducted on top of any 
running aggregation 
instance. 

Figure 1 ς IRIS Aggregation Output and What-if Results 

Figure 3 ς Pivot View made available to users and allowing bespoke reporting 
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About Global Market Solutions SAS   

Global Market Solutions specializes in providing technical and functional expertise on many areas, offering a global 
consulting approach to customers. 

GMS has expertise on Summit, Kondor+/KGR/KTP, ActivePivot and Orchestrade. 

Our business model focuses on providing Solutions combining Business Expertise (Counterparty Credit Risk through 
XVA valuation, pricing integration & validation), Project Management and Software components. 

Through continuous improvement cycles, we offer the most suitable services, covering transverse change 
management, Business and IT process redesign, and bespoke software components so the whole process chain is 
covered. 

We conduct project based on proven Project Management standards and best practices, with High quality targets. 

We provide the flexibility required in the Investment Banking environment, combined with high capability to deliver 
complex IT Projects in a heterogeneous environment. 

You will find a supportive team of experts and professionals with wide area of skills and competences. 

Specialties 

Technical and Functional Expertise, Project Management, Software Components, Consulting, Transverse Change 
Management, Counterparty Credit Risk (CVA Management), HPC. 

 

Global Market Solutions SAS Disclaimer  

This paper is provided for your information only and does not constitute legal, tax, accountancy or regulatory advice 

or advice in relation to the purpose of buying or selling securities or other financial instruments.  

No representation, warranty, responsibility or liability, express or implied, is made to or accepted by Global Market 

Solutions SAS or any of its subsidiaries, officers, contractors or agents in relation to the accuracy, appropriateness or 

completeness of this paper. All information and opinions contained in this paper are subject to change without notice, 

and Global Market Solutions SAS or any of its subsidiaries has no responsibility to update this paper after the date 

hereof. 

This report may not be reproduced or circulated without the prior written authority of Global Market Solutions SAS. 
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