
What’s New in RiskFrontier and 
GCorr 2018 Update

Nihil Patel, Atit Wongnophadol, Yiting Xu February, 2019



What’s New in RiskFrontierTM and GCorrTM 2018 Update 2

Agenda
1. Features in Recent RiskFrontier Versions 
2. Latest Features in 5.3 and 5.4
3. Additional Enhancements
4. Modeling Credit Risk Correlations using Gcorr
5. Understanding and Implications of GCorr Corporate 2018
6. Validation of GCorr Corporate 2018
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Current User Versions
More Than Half of Users Are Using RiskFrontier 5.1 or Above

Below 4.4
24%

4.4
10%

5.0
7%

5.1
15%

5.2
30%

5.3
14%

RF VERSION



1 Features in Recent 
RiskFrontier Versions
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Recent RiskFrontier Versions

RiskFrontier 5.3
RiskFrontier 5.4

RiskFrontier 5.1
RiskFrontier 5.2

2015 2017

2016 2018

RiskFrontier 4.4 

RiskFrontier 4.4.2
RiskFrontier 5.0

Enhancements Across Usability, Analytics, and Technology
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Key Features from Recent Versions
From RiskFrontier 4.4 (Dec’15) to 5.2 (Dec’17)

Note: more details in the “Key Features from Recent RiskFrontier™ Releases” document.

Usability Analytics Technology

Functional enhancements 
that ease use and help 
improve process efficiency

Analytic features and 
model updates that 
address evolving business 
needs

Enhancements to 
technological components 
for better performance and 
ease of administration

» Exposure-Level Market 
Risk Premium (MRP)

» Support for Negative 
Interest Rates

» Monte Carlo Output –
filter for default only

» Trade Import Feature
» Custom Template for 

Exposure Results Report

» Composite Capital 
Measure (CCM)

» Credit Earnings Volatility
» Update to GCorr 

Sovereign
» New Equity Model

» Improved Performance 
for Distributed Setup

» Flexibility in Managing 
the Number of CPU via 
User Interface

» Monte Carlo Output –
ability to process data in 
uncompressed format on 
the fly



2 Latest Features in 
5.3 and 5.4
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RiskFrontier 5.3 (Jul 5th, 2018)
Enhancements Across Functional Needs 

Usability Analytics Technology

Functionality
enhancements that ease 
use and help improve 
process efficiency

Algorithm update in CDO 
module yields significant 
gain in performance 
without altering accuracy of 
results

Additional options to 
support newer security 
protocols for global 
institutions to securely 
service and use
RiskFrontier

» Loading of through-the-
cycle EDF data

» Flagging favorite jobs for
reporting

» Administrator option to 
link institution’s active 
directory with RF 
workgroup

» Performance 
improvement of CDO 
analysis on large 
homogenous pool 

» Enhancement to 
heterogeneity 
adjustment

» Support SFTP in RF 
DataLoader

» HTTPS option in RF 
installer

» SHA-256 encryption 
method for user login
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Through-the-Cycle EDF
» Automated TTC EDF 

data consumption, via 
daily DataLoader file 
called NTE.

» Counterparty TTC 
EDF option in the 
data settings.

» Available for public 
counterparties and 
viewable in UI.

Example look of the file
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Mark Favorite Jobs

» Enables users to designate 
selected reports as favorite

» Allows users to quickly and 
easily access those reports

» Mark Favorite button is available 
in Portfolio Overview and 
Exposure Results in single-view 
mode. 

» Favorite jobs are user-specific.
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Linking AD Group with RF Workgroup

» RF system admins can now sync up the latest users with the organization’s 
Active Directory security group by associating it to RF workgroup, on a one-to-
one mapping.
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Data Management Feature

» Removal of unused 
counterparty and instrument 
data

» Counterparty Financials
» Counterparty PD
» Counterparty Rating
» Instrument PD
» Instrument Rating
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RiskFrontier 5.4 (Dec 19th, 2018)
Enhancements Across Functional Needs 

Usability Analytics Technology

Functionality
enhancements that ease 
use and help improve 
process efficiency

CDO Valuation 
Enhancement

Enhancements to better 
support RiskFrontier 
installation on Amazon 
Web Services

» CSV Import Feature
» Improved import 

performance for bond, 
loan and lease 
instrument types

» Improved value grid 
construction for the CDO 
module to consider 
active collateral loans 
that mature before 
horizon

» Remove path check of 
rf_tempfiles folder

» Remove path check of 
SQL data and log paths

» Remove CoreSRVand 
Reporting SRV linked 
server objects
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CSV Import Feature
RiskFrontier 5.4 Allows Data Import in CSV Format
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CSV Import Feature
28 Commonly Used Tables are Available in RiskFrontier 5.4
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CSV Import Feature
Input and Format Requirements

» Column headers are required in the CSV file. If any one of the column headers is 
missing, users will receive an error

» The input values are comma separated (,) and we recommend that quotes are added 
(“”) for input value that have a comma in between (e.g., a country name that has 
comma).

» The date format is YYYYMMDD.

» RF processes only the CSV filenames recognized as one of the staging tables. For 
example, counterparty.CSV is recognized and will be processed in the import workflow. 
Cpty.csv is not recognized and will not be processed in the import workflow. In the latter 
case, RF would simply skip the unrecognizable file without throwing any error.

» After import job is initiated, data loading and validation will be the same as in the access 
shell and staging import. RF will provide error output files in CSV to a user-specified 
location.



3 GCorr 2018 Update
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1995
GCorr 
Corporate

2008
U.S. Retail
U.S. CRE

2010
SME

2011
Sovereign

2013
GCorr Macro
IRR

» GCorr – a multi-factor model of correlations among Issuers’ asset returns
– GCorr includes several asset classes: corporate (listed firms), CRE, retail, SMEs, sovereigns
– Correlations for unlisted firms, municipal bonds and structured instruments can be also 

determined within GCorr

» GCorr Corporate – a forward-looking multi-factor model of asset correlations among about 47,000 
listed firms from over 70 countries and a wide range of industries

Plus:
» unlisted firms,
» municipal bonds
» structured instruments

2015
Emerging 
Markets

Moody’s Analytics Global Correlation 
(GCorr™) Model Continues to Expand

2012
SME Canada
SME South Africa

2016
Canada 
Retail

2004
PD-LGD 
Correlation

2017
Canada 
CRE
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GCorr 2018 Highlights

» Models are updated using market information through March 31st, 2018
– GCorr Corporate

› Empirical correlations are higher than the last year’s level. We predict future 
correlations will also be higher than previous levels.

– GCorr US Retail and Canada Retail 
– GCorr US CRE and Canada CRE

» GCorr Macro now includes 114 macrovariables, which covers Equity, GDP, 
Unemployment Rate, Credit Spread, House Price Index, and Inflation 
variables in US, Europe, Asia, Canada, and other economies

» Models that were made compatible with GCorr 2018: SME, Sovereign and PD 
LGD model



Modeling Credit Risk 
Correlations using 
GCorr
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How to Think of Correlations in Credit 
risk?
» Portfolio credit risk analysis has two parts:

– Stand-alone credit risk of debt instruments in the portfolio
– Correlations (or more generally a dependence structure) of changes in 

credit qualities of firms

» One way to approximate correlations of credit quality changes is to use asset 
returns and their correlations (i.e. asset correlations).

» An adequate correlation model should be able to quantify diversification and 
concentration effects within a credit portfolio.
– Moody’s Analytics GCorr model (Global Correlation Model)
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Moody’s Analytics Global Correlation 
(GCorr™) Model Continues to Expand 
» GCorr Model continue to expand in terms of both asset classes and global 

coverage, and number of factors in the model has more than doubled since 
2010.

Increase of number of GCorr factors

GCorr 
2010

GCorr 
2011

GCorr 
2012

GCorr 
2013

GCorr 
2014

GCorr 
2015

GCorr 
2016

GCorr 
2017

GCorr 
2018

Corporate 110 110 110 110 110 110 110 110 110
CRE 78 78 78 78 78 78 78 78 78

Retail - US 57 57 57 57 57 57 57 57 57
Macro - - - 62 77 91 100 103 114

IRR - - - 3 3 3 3 3 3
EM - - - - 161 161 161 161 161

Lambda - - - - - 9 9 9 9
Local 

Macrovariables
- - - - - 102 138 156 156

Retail - Canada - - - - - - 24 24 24
CRE - Canada - - - - - - - 23 23
Total Factors 245 245 245 310 486 611 680 724 735
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GCorr 2018 Corporate Factor Structure

» Given the model assumptions, the asset correlation between firms i and k is:

Firm/Counterparty

Systematic 
Factor

Idiosyncratic 
Factor

49 Country Factors 61 Industry Factors

φk εk

1φ ε= + −k k k k kr RSQ RSQ

Systematic factors of firms i and k are correlated through
their exposure to country and industry factors.

φ φ=( , ) ( , )i k i k i kcorr r r RSQ RSQ corr
In this factor model, asset correlations are
given by two sets of inputs: R-squareds and
custom index correlations.
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GCorr Corporate is Updated and 
Expanded Annually
» GCorr 2018 Corporate includes the 

dynamics of the most recent 
available weekly asset returns. 
– Data used for R-squared estimation –

a three-year window: April 2015 –
March 2018

– Data used for estimation of systematic 
factor correlations: July 1999 – March 
2018

GCorr 2017 Corporate: April 2014 – March 2017

GCorr 2017 Corporate: July 1999 – March 2017

Number of Firms Covered by GCorr Corporate
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Empirical Asset Correlation
Asset Correlation in April 2015 – March 2018 window is 
higher than the asset correlation in April 2014 – March 2017

North American Financials (802 Firms)
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North American Financials

North American Financials (802 Firms)
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Short Run Volatility is Below the Long 
Run Volatility
» Potential increase in volatility levels 

in next few years:
– Volatility calculated over April 2015 –

March 2018 window is lower than 
volatility over July 1999 – March 2018 
window. If we expect volatility to be 
mean-reverting, then three-year rolling 
volatility can potentially increase in 
next couple of years.
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Number of Firms by Region Regional Coverage in GCorr 2018

GCorr 2018 Covers Many Firms from 
Asia, North America, and Europe



4 Understanding and 
Implications of GCorr 
2018 Corporate
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Key Findings

» GCorr 2018 asset correlations are on average slightly higher than GCorr 2017 
asset correlations.

» GCorr asset correlations are impacted by:
» Factor correlations: unchanged

» R-squared values: slightly increase

» Results vary by region, sector, and size of firms
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Overall, GCorr Asset Correlations are 
Slightly Higher Than the Previous Model

Mean Std Min Q1 Med Q3 Max

GCorr2017 8.61% 5.54% 0.18% 5.07% 7.20% 10.38% 65.00%

GCorr2018 8.75% 5.65% 0.22% 5.13% 7.32% 10.58% 65.00%

GCorr2018 - GCorr2017 0.14% 1.29% -14.57% -0.39% 0.04% 0.71% 17.92%

Global Random 5000 Firms: GCorr Asset Correlations

Levels: On average, the asset 
correlations are slightly higher 
than GCorr 2017.

* Row  “Differences” provides statistics for pair-w ise differences betw een GCorr 2018 
and GCorr 2017 correlations. Thus, it is not determined by subtracting statistics in the 
f irst row  from those in the second row .
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Overall, GCorr Factor Correlations are 
Unchanged & RSQs are Slightly Higher

Mean Std Min Q1 Med Q3 Max

GCorr2017 44.3% 17.3% 1.1% 32.4% 41.5% 52.8% 100.0%

GCorr2018 44.3% 17.2% 1.5% 32.4% 41.4% 52.7% 100.0%

GCorr2018 - GCorr2017 0.0% 1.5% -62.3% -0.2% 0.0% 0.2% 46.7%

Global Random 5000 Firms: GCorr Factor Correlations

* Row  “Differences” provides statistics for pair-w ise differences betw een GCorr 2018 
and GCorr 2017. Thus, it is not determined by subtracting statistics in the f irst row  from 
those in the second row .

Mean Std Min Q1 Med Q3 Max

GCorr2017 21.4% 14.0% 10.0% 10.0% 15.3% 29.3% 65.0%

GCorr2018 21.8% 14.1% 10.0% 10.0% 15.7% 30.1% 65.0%

GCorr2018 - GCorr2017 0.4% 4.1% -10.0% -0.9% 0.0% 2.0% 10.0%

Global Random 5000 Firms: GCorr RSQ
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Asset Correlation Changes in Different 
Regions and Sectors

All Financial Industrial

United States 0.36% 0.54% 0.40%

Europe -0.13% 0.21% -0.15%

Japan 1.13% 0.32% 1.20%

Asia 0.33% 0.26% 0.33%

Global 0.14% 0.25% 0.19%

Random 1000 Firms in Different Regions:
Average GCorr Asset Correlation Change

Asset correlations remained similar across most sectors and regions.

Asset correlation increased for 
Japan Industrials
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Factor Correlation and R-Squared Value 
Changes in Different Regions

All Financial Industrial All Financial Industrial

United States 0.12% 0.01% 0.19% United States 0.37% 0.56% 0.40%

Europe -0.24% -0.10% -0.03% Europe -0.19% 0.37% -0.33%

Japan 0.03% 0.05% -0.02% Japan 1.05% 0.04% 1.24%

Asia 0.13% 0.24% 0.14% Asia 0.65% 0.35% 0.69%

Global -0.03% 0.05% -0.06% Global 0.38% 0.37% 0.54%

Random 1000 Firms in Different Regions:
Average Factor Correlation Change

Random 1000 Firms in Different Regions:
Average R-Squared Change

Asset correlation change in Japan Industrials is mostly driven by R-squared changes
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GCorr Asset Correlation Changes Vary 
by Size

Financial Industrial

Largest 
100

Largest 
1000

Largest 
100

Largest 
1000

Random 
1000

United States -1.50% 0.66% -1.13% -0.92% 0.35%

Europe -1.17% 0.08% -1.02% -0.97% -0.22%

Japan -2.38% 0.32% -1.24% 0.34% 1.24%

Asia -2.47% 0.07% -0.57% 0.08% 0.43%

Average Asset Correlation Change by Size (Largest versus Random)

The asset correlation decreased in largest firms globally. 
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Impact on Portfolio Statistics

In general, directional change of unexpected loss and 
capital will be in line with asset correlation change



5 Validation of GCorr 
Corporate 2018
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Comparison of Forward-Looking GCorr
Correlations and Historical Correlations

1,000 Largest firms
Median empirical correlation per a GCorr correlation bucket

» Asset correlations and R-squared values produced by GCorr 2018 Corporate 
are higher than the empirical levels over April 2015 – March 2018:
– Recent volatilities are low compared to the long-run average, so GCorr predicts future 

correlations to be slightly higher than what we observe historically
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Median Analysis for Various Regions
1000 Random – Global 1000 Random – US 

1000 Random – Europe 1000 Random – Japan 
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Out-of-Sample RSQ Prediction
Pre-Crisis
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Validation of GCorr Corporate 

» In-sample validation of GCorr 2018 Corporate
– Comparing GCorr 2018 asset correlation level to 3 year historical asset correlations.

» Out-of-sample validation
– Comparing forward-lookingR-squaredsto out-of-sample empirical R-squareds.

» Asset correlations implied by empirical default rates
– Research paper by Moody’s Analytics – Asset Correlation, Realized Default Correlation, and

Portfolio CreditRisk.
– GCorr asset correlations were generally higher than the default implied asset correlations.

» Correlations as an input of a portfolio credit risk model
– Research paper by Moody’s Analytics – Navigating Through Crisis: Validating RiskFrontier® Using

Portfolio Selection
– Using GCorr Corporate correlations results in ex-ante Unexpected Losses which perform better in

identifying more and less risky portfolios than alternative correlation measures, such as empirical
asset correlations.

– Portfolio losses estimated using ratings-based PDs and Basel II correlations result in a less
conservative view of economic capital than parameterization using public EDF and GCorr
measures
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Summary of GCorr 2018 Corporate

» Trends in asset correlations:
– Empirical asset correlations are higher than last year’s level for most of the regions 

and sectors. 

» Main features of GCorr 2018 Corporate:
– GCorr 2018 asset correlations are higher than GCorr 2017

» Prediction by GCorr 2018 Corporate:
– We predict next year’s empirical correlations to be higher than this year’s



6 Next Steps
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Visit Customer Portal

» Tell your colleagues about the latest RiskFrontier version 5.4
» Check out Moody’s Analytics Customer Portal

– Download installation files and standard product documentation
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Support and Additional Resources

» For ongoing day-to-day all product related questions, MA’s client support team via:
– Email: MA_support@moodys.com
– Phone: +1 212 553 1653 
– Customer Support Web: http://moodysanalytics.com/support

» RiskFrontier Methodology Document: “Modeling Credit Portfolios”
» RiskFrontier product documents can be downloaded via the Customer Support Web.
» Future RiskFrontier education via trainings and seminars conducted by Moody’s:

– RiskFrontier Methodology and Business Use Training (2 days)
– Credit Portfolio Models and Validation (2 days)
– New Research in Portfolio Modeling (1 day)

» Moody’s Conferences to interact with other MA clients of RiskFrontier:
– Portfolio User Group
– MA Summit

mailto:MA_support@moodys.com
http://moodysanalytics.com/support


Nihil Patel
Senior Director - Product
Moody’s Analytics
Nihil.Patel@moodys.com

Atit Wongnophadol
Assistant Director – Product
Moody’s Analytics
Atit.Wongnophadol@moodys.com

moodysanalytics.com

Yiting Xu
Assistant Director – Research
Moody’s Analytics
Yiting.Xu@moodys.com
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