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Beyond the Basics

Validating Custom Risk-Neutral Asset Classes

Overview

In the GEMS® Economic Scenario Generator (“GEMS”), our native equity asset classes (SPX, MID,
RTY and NDX) are calibrated to observed equity option prices. Many of our clients need to model
additional equity indices such as EAFE and MSCI EM, for which we do not have option data. These
indices are modeled as a GEMS return class with a beta to one of our native equity asset classes.
This approach works well and produces asset class returns that pass the Martingale test. In a
previous paper, we described this approach and the rules around creating custom risk-neutral assets;
in this paper, we construct a custom risk-neutral asset class and validate the results against observed
option prices.

GEMS Return Class

To test our return class approach, we focus on the Russell 2000 (RTY) index, where we have observed
option prices. For this reason, we model RTY as a native equity index (Small Cap) in our standard risk -
neutral template. However, for this test, we developed an alternative model based on its historical
beta to the S&P 500. We then used the simulated returns to calculate a set of option prices and
compared them to our observed prices.

To develop parameters for our alternative model, we performed regression analysis for historical
price returns vs.the S&P 500. We examined 30 years of monthly data from 3/31/1995-3/31/2025.

e 360 monthly observations
e R2=0.685

e PBeta=1.095

e |Intercept =-0.00104

e Correlation = 0.827

e Standard Error = 0.03270

GEMS Implementation

We used the above parameters to construct an aggregate return class in GEMS, which allows us to
apply factors to previously defined return classes. Since we are using this in a risk-neutral context,
we must follow the rules for creating custom risk-neutral asset classes, specifically:

e The model can only use returns, not economic variables (e.g., yields, GDP)
The weights across asset classes must sum to 1

The weights must be the same for price and income for every asset class
Any residual must be independent and cannot adjust the mean return
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Figure 1: GEMS Return Class Parameters

Return Class Weights Income Price
Large Cap 1.095 1.095
US Cash -0.095 -0.095

Adjustments
Mean 0.0 0.0
Standard Deviation 0.0 0.113276

Prepared by Conning, Inc. Sources: ©2025 Conning, Inc. and ©2025 Bloomberg, L.P.

Consistent with our normal practice, we assignhed a weight to the cash asset class such that the total
weight sums to 1. In GEMS, the adjustments are annualized inputs, so we annualized the regression
standard error by multiplying it by the square root of 12.

We used the above parameters to add a new return class to our standard 3/31/2025 risk-neutral
template and ran a 1,000 scenario simulation, which we analyze in the following sections.

Martingale Results

First, we compared the Martingale test results for our native Small Cap asset class against our RTY
return class. While RTY passes the Martingale test, the test results appear very different. This is not
unexpected given the different modeling approach.

Figure 2: Martingale Test Results for Native Small Cap
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Prepared by Conning, Inc. ©2025 Conning, Inc. Source: GEMS® Economic Scenario Generator.
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Figure 3: Martingale Test Results for RTY return class
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Prepared by Conning, Inc. ©2025 Conning, Inc. Source: GEMS® Economic Scenario Generator.

Option Pricing Test

The option pricing test compares the modeled option prices against the observed prices. To calculate
the modeled option prices, we ran a simulation with 1,000 scenarios. Using the simulated results,
we calculated put and call option prices for 38 calls and 38 puts for a total of 76 prices. The
calculated prices align with the same moneyness and maturities used to calibrate the native small
cap asset class.
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Figure 4: Option Pricing Test Results
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Prepared by Conning, Inc. Sources: ©2025 Conning, Inc. GEMS® Economic Scenario Generator and
S&P Global Market Intelligence LLC.

The results are considered to be a good fit if the r-squared value is 95% or greater. Since our test
results indicate an r-squared value of over 99%, our simulated prices can be considered a very good
fit to the market.

It should be noted that we are comparing simulated option prices based on 1,000 scenarios against
observed prices. Our normal practice is to evaluate analytical option prices generated by the model,
not simulated prices. Unlike analytical prices, simulated prices are subject to sampling error inherent
in the 1,000 scenarios. Hence, it would be reasonable to expect that the fit would be even tighter if
we had run a larger set of scenarios.

Summary

Our analysis indicates that using a properly calibrated return class results in returns that pass the
Martingale test and option prices that are a good fit to market prices. Based on this, we conclude
that the return class presents a viable modeling approach for asset classes for which we do not have
option prices.
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Disclosures/ Confidentiality Notice

©2025 Conning, Inc. Conning, Inc., Goodwin Capital Advisers, Inc., Conning Investment Products, Inc., a FINRA-
registered broker-dealer, Conning Asset Management Limited, and Conning Asia Pacific Limited (collectively
“Conning”) and Octagon Credit Investors, LLC, Global Evolution Holding ApS and its subsidiaries, and
Pearlmark Real Estate, L.L.C. and its subsidiaries (collectively “Affiliates” and together with Conning, “Conning
& Affiliates”) are all direct or indirect subsidiaries of Conning Holdings Limited which is one of the family of
companies whose controlling shareholder is Generali Investments Holding S.p.A. (“GIH”) a company
headquartered in ltaly. Assicurazioni Generali S.p.A. is the ultimate controlling parent of all GIH subsidiaries.
This document and the software described within are copyrighted with all rights reserved. No part of this
document may be distributed, reproduced, transcribed, transmitted, stored in an electronic retrieval system,
or translated into any language in any form by any means without the prior written permission of Conning &
Affiliates. Conning & Affiliates do not make any warranties, express or implied, in this document. In no event
shall any Conning & Affiliates company be liable for damages of any kind arising out of the use of this document
or the information contained within it. This document is not intended to be complete, and we do not guarantee
its accuracy. Any opinion expressed in this document is subject to change at any time without notice.

ADVISE®, FIRM®, GEMS®, CONNING CLIMATE RISK ANALYZER® and CONNING ALLOCATION OPTIMIZER® are
registered trademarks of Conning, Inc. in the U.S. ADVISE®, FIRM®, GEMS®, CONNING CLIMATE RISK
ANALYZER® and CONNING ALLOCATION OPTIMIZER® are proprietary software published and owned by
Conning, Inc. Copyright 1990-2025 Conning, Inc. All rights reserved.

Copyright 2025, S&P Global Market Intelligence. Reproduction of any information, data or material, including
ratings (“Content”) in any form is prohibited except with the prior written permission of the relevant party.
Such party, its affiliates and suppliers (“Content Providers”) do not guarantee the accuracy, adequacy,
completeness, timeliness or availability of any Content and are not responsible for any errors or omissions
(negligent or otherwise), regardless of the cause, or for the results obtained from the use of such Content. In
no event shall Content Providers be liable for any damages, costs, expenses, legal fees, or losses (including
lost income or lost profit and opportunity costs) in connection with any use of the Content. A referenceto a
particular investment or security, a rating or any observation concerning an investment that is part of the
Content is not a recommendation to buy, sell or hold such investment or security, does not address the
suitability of an investment or security and should not be relied on as investment advice. Credit ratings are
statements of opinions and are not statements of fact.

This document is for informational purposes only and should not be interpreted as an offer to sell, or a
solicitation or recommendation of an offer to buy any security, product or service, or retain Conning & Affiliates
for investment advisory services. The information in this document is not intended to be nor should it be used
as investment advice. COD00001251
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