
MILLIMAN WHITE PAPER 

Introducing InnovatIV: A forward-looking volatility control 1 

Index methodology anchored in option-implied risk  March 2026 

Introducing InnovatIV™:  

A forward-looking volatility  

control index methodology  

anchored in option-implied risk 

Methodology and performance analysis 

 

 

Rodrigo Dufeu, FRM 

Ram Kelkar, CFA 

Reggie Xu, CFA, FRM, FSA 

 
 

Introduction  
Volatility management plays a central role in index-linked 

annuities and systematic investment strategies, where dynamic 

exposure adjustments are used to maintain a targeted risk profile 

across different market regimes. Yet many volatility-controlled 

indices currently available rely on models that can face some 

challenges in reflecting observed market behavior. Risk exposure 

updates are typically driven by noisy, backward-looking return-

based signals, which can result in less than optimal exposure 

decisions in some situations. 

Industry practice remains largely anchored in variants of the 

Exponentially Weighted Moving Average (EWMA) model for 

volatility forecasting. While widely adopted for its simplicity and 

robustness, EWMA presents some challenges that must be 

considered when being used in volatility-controlled index 

product designs: 

▪ Signal-stability trade-off: Achieving a smooth volatility 

estimate that limits turnover and avoids spurious 

exposure changes requires a high decay factor, but this 

can result in a slower reaction time to regime shifts. 

▪ Lagged response: As a backward-looking estimator, 

EWMA tends to adjust only after volatility has already 

materialized, which can result in pro-cyclical 

deleveraging during stress events and delayed re-

risking as conditions normalize. 

Moreover, historical volatility models by design cannot 

incorporate forward-looking, event-driven risks—such as 

macroeconomic announcements, rapidly evolving geopolitical 

risk events, or shifts in investor sentiment—that market 

participants may anticipate well before they appear in 

realized returns. 

To address these limitations, we introduce InnovatIV™, a 

forward-looking volatility forecasting framework that leverages 

information embedded in option markets. By extracting a short-

term variance strike from liquid option chains, InnovatIV captures 

the market’s consensus expectation of near-term volatility, rather 

than relying exclusively on lagged price dynamics. 

Because option prices reflect expectations of future uncertainty—

including anticipated macro events and evolving risk sentiment—

the resulting implied variance is intrinsically forward-looking. 

However, it is well-known that implied volatility typically embeds 

a volatility risk premium and therefore exceeds subsequent 

realized volatility on average. InnovatIV corrects for this bias 

through a dynamic, multiplicative adjustment that adapts to 

recently observed realized outcomes, preserving the anticipatory 

nature of the signal while improving its alignment with 

ex-post volatility. 

The remainder of this paper is organized as follows: After an 

introductory segment on the information content of option-based 

volatility forecasts, Section 1 describes the extraction of market-

implied short-term volatility from option prices. Section 2 outlines 

the bias-adjustment methodology, while Section 3 describes the 

InnovatIV Volatility Forecast methodology and juxtaposes it with 

the commonly used EWMA methodology. Section 4 presents 

formal arguments supporting the superiority of the proposed 

framework, and Section 5 applies the InnovatIV forecast to the 

construction of an excess-return target-volatility index. Finally, 

Section 6 provides empirical evidence showing that InnovatIV—

even when incorporating real-world implementation constraints 

such as a one-day hedge delay—reduces realized volatility 

dispersion, improves allocation efficiency, and enhances long-run 

risk-adjusted performance. These results highlight the benefits of 

embedding option-derived information into volatility-controlled 

investment strategies. The paper concludes with practical 

applications for the InnovatIV Index Methodology in various 

markets, followed by key conclusions and takeaways. 
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The information content of  

option-based volatility forecasts 
A FORWARD-LOOKING APPROACH 

An option-implied volatility forecast reflects the market’s 

expectation of future uncertainty. Unlike realized volatility, which 

is inferred solely from historical price movements, option prices 

incorporate forward-looking information, including anticipated 

macroeconomic events, evolving geopolitical risks, shifts in 

investor sentiment, and changes in risk appetite. For short-

horizon forecasting—particularly in applications requiring daily 

exposure adjustments—option-based signals therefore provide a 

more informative and timely measure of risk. 

There is evidence in academic literature supporting the view that 

option markets contain valuable information about future 

volatility.123 Because option-implied volatility reflects real-time 

market expectations of risk, option-based forecasts can respond 

more rapidly not only to increases in uncertainty, but also to the 

subsequent normalization of market conditions. This faster 

recognition of declining risk can support more timely re-risking 

and a quicker return to target exposure levels, which is 

particularly valuable for short-horizon forecasting and 

dynamically managed strategies.  

However, the market-implied expectation of future volatility does 

not align exactly with subsequent realized volatility. A substantial 

body of empirical evidence documents the existence of a 

variance risk premium (VRP), and implied volatility is typically 

higher than realized volatility. This risk premium is attributed to 

several structural and behavioral factors, including risk aversion 

among investors, jump risk from rare but catastrophic events, 

and supply and demand imbalances in equity options markets. 

As a result, raw option-implied measures tend to exhibit a 

persistent upward bias when used directly as forecasts. 

InnovatIV addresses this issue through an adaptive adjustment 

that estimates and corrects for the recent historical relationship 

between implied and realized volatility, preserving the forward-

looking nature of the signal while improving its reliability. 

 

1. Muzzioli, S. (2013). The information content of option-based forecasts of volatility: 

Evidence from the Italian stock market. The Quarterly Journal of Finance, 3(1). 

Retrieved February 23, 2026, from 

https://www.worldscientific.com/doi/abs/10.1142/S2010139213500055.     

2. Oikonomou, I., Stancu, A., Symeonidis, L., & Wese Simen, C. (2019). The 

information content of short-term options. Journal of Financial Markets, 46. 

Available from 

https://www.sciencedirect.com/science/article/abs/pii/S1386418118303057.  

1. IMPLIED VARIANCE EXTRACTION 

The methodology begins by extracting a short-horizon break-

even variance strike from option prices. Let t denote the valuation 

date and T the option chain expiration time, typically PM-settled. 

The implied variance over [𝑡, 𝑇], denoted 𝑣𝑡
imp(𝑇), is 

approximated using traded option quotes on the underlying 

asset, excluding deep out-of-the-money strikes to preserve 

liquidity quality and reduce microstructural noise.  

A well-known approximation to the (almost) model-free fair 

variance strike is given by4: 

𝒗𝒕
𝐢𝐦𝐩(𝑻) =

𝟐

𝑫𝒕
𝑻(𝑻 − 𝒕)

∑
𝚫𝑲𝒊

𝑲𝒊
𝟐

𝒊

𝑸𝒕(𝑲𝒊) −
𝟏

(𝑻 − 𝒕)
(

𝑭𝒕
𝑻

𝑲𝟎
− 𝟏)

𝟐

 

where: 

▪ 𝐹𝑡
𝑇 is the time-𝑡 forward price expiring at 𝑇. 

▪ 𝑄(𝐾𝑖) is the mid-price of an out-of-the-money European 

option with strike 𝐾𝑖  and expiration 𝑇.  

▪ 𝐷𝑡
𝑇is the discount factor from 𝑡 to 𝑇. 

▪ (𝑇 − 𝑡) is the time to expiration measured using 

a BUS / 252 convention. 

When only American-style options are available, the same 

formula is applied directly without de-Americanization. Given the 

short forecasting horizon, the early-exercise premium has a 

negligible impact in practice. Any residual bias is further mitigated 

by the adjustment procedure described below. 

Define the implied volatility forecast associated with this 

variance strike as: 

𝜎𝑡
imp

= √𝑣𝑡
imp(𝑇) 

  

3. Chen, S., & Li, G. (2023). Why does option-implied volatility forecast realized 

volatility? Evidence from news events. Journal of Banking & Finance, 156. Available 

from https://www.sciencedirect.com/science/article/abs/pii/S0378426623002108.   

4. Cboe. (2025). Cboe Volatility Index® Mathematics Methodology. Retrieved 

February 23, 2026, from 

https://cdn.cboe.com/resources/indices/Cboe_Volatility_Index_Mathematics_Meth

odology.pdf.     

https://www.worldscientific.com/doi/abs/10.1142/S2010139213500055
https://www.sciencedirect.com/science/article/abs/pii/S1386418118303057
https://www.sciencedirect.com/science/article/abs/pii/S0378426623002108.
https://cdn.cboe.com/resources/indices/Cboe_Volatility_Index_Mathematics_Methodology.pdf
https://cdn.cboe.com/resources/indices/Cboe_Volatility_Index_Mathematics_Methodology.pdf
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2. BIAS ADJUSTMENT METHODOLOGY 

While 𝜎𝑡
imp

is forward-looking, it embeds a VRP and may reflect a 

term-structure mismatch when (𝑇 − 𝑡) does not exactly coincide 

with the desired forecast horizon. InnovatIV corrects for these 

effects via a simple multiplicative adjustment. 

Let: 

▪ 𝑣̂𝑡 denote a smoothed estimate of realized variance 

▪ 𝑣̅𝑡−1
imp

 denote a smoothed estimate of lagged implied variance 

The time-𝑡 adjustment factor, denoted by 𝐴𝑡, is defined as: 

𝐴𝑡 = √
𝑣̂𝑡

𝑣̅𝑡−1
imp

 

which is dimensionless by construction.  

Both variance estimates are updated using an EWMA recursion: 

𝑣̂𝑡+1 = 𝜆𝑣̂𝑡 + (1 − 𝜆)𝑟𝑤,𝑡+1
2  

𝑣̅𝑡+1
imp

= 𝜆𝑣̅𝑡
imp

+ (1 − 𝜆)𝑣𝑡+1
imp

 

where: 

▪ 𝑟𝑡 is the daily continuously compounded return of the 

underlying. 

▪ 𝜆 ∈ (0,1) is the decay factor. 

To ensure that the adjustment reflects typical market conditions 

rather than transient extreme events, the realized return used in 

the update is winsorized: 

𝑟𝑤,𝑡 = max (−𝑚√𝑣̅𝑡−1
imp

252
,  min (𝑟𝑡 ,  𝑚√𝑣̅𝑡−1

imp

252
)) 

where 𝑚 is the winsorization multiplier. 

Winsorization prevents a few extreme observations from 

disproportionately skewing the results, such as an unusually high 

volatility spike in the dataset. This adjustment preserves the 

anticipatory information embedded in implied volatility while 

improving alignment with realized outcomes. It is particularly 

effective in environments where the volatility risk premium varies 

slowly or where the implied volatility term structure has a 

persistent steepness. 

 

5. Patton, A.J. (2011). Volatility forecast comparison using imperfect volatility 

proxies. Journal of Econometrics, 160(1), 246–256. Available from 

https://www.sciencedirect.com/science/article/abs/pii/S030440761000076X. 

3. INNOVATIV VOLATILITY FORECAST 

The InnovatIV volatility forecast at time 𝑡, denoted by 𝜎𝐼,𝑡, 

is given by: 

𝜎𝐼,𝑡 = 𝐴𝑡𝜎𝑡
imp

 

This forecast serves as the input to downstream volatility targeting 

and exposure-allocation rules. 

As a competing volatility forecasting approach, we consider  

the commonly used two-factor EWMA model that combines  

short- and long-term volatility signals. Let 𝒊 ∈ {𝐒𝐓, 𝐋𝐓} denote  

the short- and long-term components, respectively. 

Each component is defined in terms of a conditional variance 

estimate 𝒗𝒊,𝒕, updated daily using an EWMA recursion. 

The benchmark volatility forecast at time 𝒕, denoted 𝝈𝑩,𝒕, is 

obtained as the square root of the maximum of these two 

variance estimates: 

𝝈𝑩,𝒕 = √ 𝐦𝐚𝐱
𝒊∈{𝐒𝐓,𝐋𝐓}

𝒗𝒊,𝒕 

The short- and long-term variance components evolve 

according to: 

𝑣𝑖,𝑡+1 = 𝜆𝑖𝑣𝑖,𝑡 + (1 − 𝜆𝑖)𝑟𝑡+1
2  

where: 

▪ 𝑟𝑡 is the daily continuously compounded return of 

the underlying asset. 

▪ 𝜆 ∈ (0,1) is the decay factor associated with component 𝑖. 

The decay parameters are selected such that the short-term 

component (𝜆ST) reacts more quickly to recent market 

movements, while the long-term component (𝜆LT) provides a 

smoother estimate of prevailing volatility conditions. 

4. VOLATILITY FORECASTING ASSESSMENT 

The forecasting performance of the InnovatIV and benchmark 

models is evaluated using the QLIKE loss function, a standard 

metric for volatility forecast comparison. QLIKE derives its name 

from its close relationship to the Gaussian quasi log-likelihood, 

up to additive and multiplicative constants, and is particularly 

well-suited to settings where the volatility proxy used in the 

evaluation is noisy.5 

https://www.sciencedirect.com/science/article/abs/pii/S030440761000076X
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QLIKE possesses two properties that make it especially 

appropriate in this context. First, it is invariant to scale, meaning 

results are unaffected by whether volatility is expressed in daily or 

annualized terms. Second, it depends only on the ratio of realized 

to forecasted variance, allowing for meaningful comparisons 

across different volatility regimes. As a complementary metric, we 

also report the mean squared error (MSE), up to a multiplicative 

constant. While MSE penalizes over- and under-predictions 

symmetrically, QLIKE imposes a heavier penalty on 

underestimation of volatility and is therefore our preferred 

loss function. 

Loss functions 

Let 𝑟𝑡+1 denote the daily continuously compounded return of the 

underlying asset, and let 𝑣𝑡 denote the one-step-ahead variance 

forecast produced at time 𝑡. Using squared daily return as the 

realized variance proxy, the loss functions are defined as: 

QLIKE(𝑣𝑡) =
𝑟𝑡+1

2

𝑣𝑡
− log (

𝑟𝑡+1
2

𝑣𝑡
) − 1 

MSE(𝑣𝑡) =
1

2
(𝑟𝑡+1

2 − 𝑣𝑡)2 

Both loss functions are evaluated out-of-sample and averaged 

over the full sample period. 

Empirical setup 

The InnovatIV and benchmark forecasting methodologies are 

applied to price data for the Invesco QQQ Nasdaq-100 ETF over 

the period from 1/2/2013 to 12/12/2025. For the option-implied 

signal, a time to expiration of five business days is selected, 

providing a balance between signal smoothness and 

responsiveness. The model parameters are set as follows: 

▪ Winsorization multiplier: 𝑚 = 3 

▪ InnovatIV EWMA decay: 𝜆 = 98.36% (corresponding to a 

half-life of 42 business days) 

Benchmark decay factors: 𝜆𝑆𝑇 = 94% and 𝜆𝐿𝑇 = 97%6 

Results 

Across the full sample, the InnovatIV methodology produces 

consistently lower forecast errors relative to the benchmark. The 

improvement is both economically and statistically meaningful, 

particularly during periods of abrupt volatility transitions or major 

market drawdowns, where backward-looking measures tend to 

adjust with delay. 

 

6. The approach taken is similar to the S&P MARC 5% Index Methodology, which 

uses a short- and long-term decay factor of 94% and 97%, respectively, to 

calculate the volatilities. A lower decay factor (94%) puts more weight on the most 

recent days, making the short-term measure more sensitive, while 97% gives a 

smoother, more persistent long-term estimate. 

FIGURE 1: VOLATILITY FORECASTING ASSESSMENT 

MODEL/LOSS FUNCTION QLIKE MSE 

InnovatIV 1.47 7.36E-03 

Benchmark 1.62 8.67E-03 

 

Formal statistical comparison using the Diebold–Mariano test 

rejects the null hypothesis of equal predictive accuracy at the 

99% confidence level. The corresponding test statistics are −11.4 

for QLIKE and −3.4 for MSE, confirming the superior forecasting 

power of the InnovatIV methodology. 

The performance advantage is stable over time and persists 

across market regimes, as illustrated in Figure 2, which reports 

the cumulative difference in loss between the two models. 

Negative values indicate periods where InnovatIV outperforms 

the benchmark. 

This analysis is theoretical in nature and assumes that portfolio 

exposure can be adjusted instantaneously at market close. The 

following section extends the evaluation to a more realistic 

implementation setting that incorporates practical constraints. 

FIGURE 2: CUMULATIVE QLIKE AND MSE DIFFERENTIAL 
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5. TARGET VOLATILITY INDEX DESIGN 

We construct an excess-return index that targets a constant level 

of volatility 𝝈∗ by dynamically adjusting exposure to the 

underlying asset daily at market close. The underlying is an 

excess-return version of QQQ, calculated assuming a constant 

financing spread. We first describe the index construction 

methodology and then outline the key mechanics governing 

exposure adjustments and index level evolution. 

Theoretical equity exposure 

Let 𝜎𝐹,𝑡 denote the one-step-ahead volatility forecast available at 

time t (either 𝜎𝐼,𝑡 under InnovatIV or 𝜎𝐵,𝑡 under the benchmark). 

The unconstrained, or theoretical, equity exposure 𝑤̂𝑡 is defined 

as the ratio of the target volatility to the forecasted volatility: 

𝑤̂𝑡 =
𝜎∗

𝜎𝐹,𝑡
 

This rule increases exposure when forecasted volatility is below 

target and reduces exposure during high-volatility regimes, 

thereby stabilizing the index’s risk profile over time. 

Target exposure 

In practice, exposure adjustments are subject to implementation 

constraints. Let 𝑤𝑡 denote the effective equity exposure over the 

interval [𝑡, 𝑡 + 1]. Exposure changes are bounded by: 

▪ A maximum daily exposure change Δ̄𝑤 

▪ A maximum allowable exposure 𝑤̄ 

The target exposure is therefore updated according to: 

𝑤𝑡 = min(𝑤𝑡−1 + sgn(𝑤̂𝑡 − 𝑤𝑡−1) min(|𝑤̂𝑡 − 𝑤𝑡−1|, Δ̅𝑤), 𝑤̅) 

where sgn(⋅) denotes the sign function. 

This structure ensures gradual exposure adjustments 

while preventing excessive leverage or abrupt rebalancing, 

both of which are undesirable from a hedging and 

implementation perspective. 

Underlying units 

The number of units of the excess-return underlying held by the 

index is subject to a one-day delay. Specifically, the units held 

over the interval [𝑡, 𝑡 + 1], denoted 𝑈𝑡, are determined using the 

exposure set at time 𝑡 − 1: 

𝑈𝑡 =
𝑤𝑡−1𝐼𝑡−1

𝐸𝑡−1
 

where: 

▪ 𝐼𝑡 denotes the excess-return index level at time 𝑡. 

▪ 𝐸𝑡 denotes the excess-return level of the underlying 

asset at time 𝑡. 

Index-level calculation 

The excess-return index level evolves according to: 

𝐼𝑡 = 𝐼𝑡−1 + 𝑈𝑡−1(𝐸𝑡 − 𝐸𝑡−1) − TC𝑡 − ISF𝑡 

where TC𝑡 represents the transaction costs and ISF𝑡 denotes 

index servicing fees. 

Transaction costs are modeled as proportional to turnover in 

underlying units: 

TC𝑡 = 𝛼|𝑈𝑡 − 𝑈𝑡−1|𝐸𝑡 

Index servicing fees are accrued linearly over time: 

ISF𝑡 = 𝛽𝐼𝑡−1Δ𝑡 

where 𝛼 and 𝛽 are cost parameters, and Δ𝑡 denotes the day 

count fraction between 𝑡 − 1and 𝑡. 

This index construction yields a transparent and fully rules-based 

volatility-controlled framework that adapts dynamically to 

changing market conditions while remaining compatible with real-

world implementation constraints, including exposure limits, 

turnover control, and delayed rebalancing. 

6. EMPIRICAL PERFORMANCE 

Realized volatility distribution 

In this section, the InnovatIV and benchmark forecasting 

methodologies are applied to construct an 18% target-volatility 

excess-return index on QQQ. Unless stated otherwise, the 

analysis uses a five-business-day fair variance strike, a 

maximum equity exposure of 200%, no daily exposure change 

limit, transaction costs of 0.01%, and no index servicing fee. 

Figures 3 and 4 present the distribution of trailing realized 

volatility computed over one-week and one-month horizons for 

indices built using the InnovatIV and benchmark forecasts. For 

reference, we also include the theoretical distribution of realized 

volatility under idealized conditions—namely, perfect volatility 

forecasting and normally distributed returns. When realized 

volatility is estimated using 𝑁 observations, this distribution 

follows a scaled chi distribution with 𝑁 − 1 degrees of freedom. 

A key objective of volatility targeting is not only to achieve the 

desired long-run average volatility, but also to minimize 

dispersion around the target. Excess dispersion translates 

directly into unstable hedge ratios, inefficient risk utilization, and 

greater outcome uncertainty for structured products. 

Across both horizons, the InnovatIV index exhibits tighter 

clustering of realized volatility around the 18% target. The mode 

of the distribution lies closer to the theoretical chi-distribution 

implied by perfect forecasting, and the dispersion—often referred 

to as volatility-of-volatility—is materially lower than under the 

benchmark approach.  
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This directly reflects smoother realized outcomes and fewer 

extreme deviations, particularly in short measurement windows. 

FIGURE 3: 5D REALIZED VOLATILITY DISTRIBUTION 

 

FIGURE 4: 21D REALIZED VOLATILITY DISTRIBUTION 

 

Overall, these results demonstrate that InnovatIV more effectively 

anchors realized volatility to its intended level, reducing tail 

outcomes and improving risk control relative to backward-looking 

benchmarks. Figures 5 and 6 summarize the corresponding 

distribution statistics. 

FIGURE 5: 5D REALIZED VOLATILITY DISTRIBUTION STATISTICS 

MODEL AVERAGE 

STANDARD  

DEVIATION MINIMUM MAXIMUM 

Idealized 17.13% 8.49% N/A N/A 

Benchmark 15.93% 8.45% 1.61% 65.04% 

InnovatIV 16.73% 7.19% 1.96% 50.7% 

FIGURE 6: 21D REALIZED VOLATILITY DISTRIBUTION STATISTICS 

MODEL AVERAGE 

STANDARD  

DEVIATION MINIMUM MAXIMUM 

Idealized 17.79% 5.94% N/A N/A 

Benchmark 17.14 % 5.45% 5.74% 38.68% 

InnovatIV 17.80% 3.86% 8.80% 31.31% 

The empirical standard deviation of realized volatility is  

computed using overlapping windows, which explains why 

it is lower than the idealized volatility-of-volatility implied by 

independent observations. 

Although both methodologies achieve the volatility target on 

average, InnovatIV delivers materially more stable and 

predictable realized volatility—a desirable property for both 

hedging efficiency and structured product pricing. 

Many commercial volatility-controlled indices address realized 

volatility dispersion by dynamically altering the target itself. While 

effective at stabilizing long-horizon metrics, these designs 

introduce path dependency and distort short-term risk. 

Forecasting accuracy at the index level  

We next evaluate how effectively each methodology achieves 

its stated volatility objective at the index. While certain 

implementation features—such as exposure caps, turnover 

constraints, and a one-day hedge delay—complicate direct 

forecast comparisons, this evaluation remains economically 

relevant, as it reflects outcomes achievable in practice. 

The formal forecast comparison is repeated using index returns 

rather than underlying returns. In both cases, the forecast 

variance is equal to the target variance, while the realized 

variance proxy corresponds to the squared daily index return. 

As shown in Figure 7, InnovatIV again outperforms the 

benchmark, with statistically significant improvements under the 

QLIKE loss function at the 99% confidence level. 

  

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

Idealized InnovatIV Benchmark

5.00% 15.00% 25.00% 35.00%

Idealized InnovatIV Benchmark
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FIGURE 7: VOLATILITY FORECASTING ASSESSMENT AT THE INDEX LEVEL 

MODEL/LOSS FUNCTION QLIKE MSE 

InnovatIV 1.47 7.36E-03 

Benchmark 1.62 8.67E-03 

 

Backtested performance 

We next compare performance and risk efficiency across the two 

index constructions as shown in Figure 8 

FIGURE 8: BACKTESTED INDEX ANNUAL PERFORMANCE 

ANNUALIZED  

RETURNS 

REALIZED  

VOLATILITY 

RISK-ADJUSTED 

RETURNS 

InnovatIV Benchmark InnovatIV Benchmark InnovatIV Benchmark 

17.14% 15.58% 18.19% 17.96% 0.94 0.87 

Across the full sample, the InnovatIV index delivers a higher 

annualized return relative to the benchmark, while maintaining 

comparable average realized volatility. This translates into 

superior long-horizon risk-adjusted performance, with a Sharpe 

ratio of 0.94 versus 0.87 for the benchmark. 

FIGURE 9: EXCESS-RETURN INDEX COMPARISON USING INNOVATIV AND BENCHMARK VOLATILITY MODELS (18% TARGET) 

 

Historical events analysis 

Across major stress regimes—including the 2020 COVID-19 market dislocation and the 2025 tariff-driven volatility episode 

(“Liberation Day”)—the InnovatIV methodology consistently  

de-risks earlier during volatility expansions and re-risks more rapidly as conditions normalize. This responsiveness results in 

faster recovery dynamics and a smoother return path over time. 

Figures 10 and 11 illustrate relative performance during these episodes. During the sell-off phases, the benchmark 

approach exhibits slower deleveraging, leading to deeper peak-to-trough drawdowns. As markets stabilize and transition 

into V-shaped recoveries, the benchmark again lags in re-risking, resulting in missed upside during the early rebound. By 

contrast, InnovatIV responds more rapidly in both directions, reflecting its ability to incorporate shifts in market expectations. 

Over the full sample period, this dynamic behavior translates into cumulative return outperformance and highlights the 

practical benefits of embedding forward-looking, option-implied information into the volatility control process. 
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FIGURE 10: INDEX PERFORMANCE COMPARISON DURING COVID-19 CRISIS 

 

FIGURE 11: INDEX PERFORMANCE COMPARISON DURING THE 2025 TARIFF-DRIVEN VOLATILITY EPISODE 
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Practical applications across index-

linked products and market use cases 
The InnovatIV framework is well-suited for index-linked products 

such as FIA, IUL, and RILA, where volatility-controlled indices 

are central to option pricing and crediting strategy design. Tighter 

volatility realization and improved forward-risk estimation 

translate directly into more stable hedge budgets, reduced 

gamma swings, and more predictable dealer pricing—all of which 

support more competitive cap/participation structures and lower 

economic friction for insurers. In addition, improved volatility 

targeting helps mitigate rebalancing shocks during periods of 

market stress, reducing the likelihood of unintended risk-off 

whipsaws that can erode crediting potential. 

Beyond the annuity ecosystem, the methodology extends 

naturally to ETF structures and broader portfolio applications. For 

public-market products, the forward-looking nature of implied-

volatility-based targeting enables more consistent risk utilization 

through regimes, offering a differentiated alternative to backward-

looking historical-volatility frameworks commonly observed in 

risk-managed ETFs. The result is a more responsive allocation 

profile that can maintain exposure as volatility normalizes 

following stress, while avoiding lagged de-risking that often limits 

upside recovery. 

InnovatIV can be integrated into multi-asset overlays, target-

volatility sleeve construction, structured note underlyings, and 

institutional portfolio hedging programs. The model’s 

transparency and rules-based implementation allow for live 

replication and internal risk governance alignment, making it 

suitable for production environments where auditability and 

operational reproducibility are required. 

Conclusions and Key takeaways 
This paper presents InnovatIV, a forward-looking volatility control 

index methodology that uses option-implied information as its 

primary risk signal. By extracting a fair short-term variance strike 

from liquid option markets and applying a dynamic, multiplicative 

bias adjustment, the methodology overcomes several structural 

limitations of traditional historical return-based volatility 

forecasting approaches. 

Empirically, InnovatIV delivers tighter clustering of realized volatility 

around its target, a lower volatility-of-volatility, and more stable 

exposure dynamics—particularly over short measurement horizons 

that are most relevant for hedging and rebalancing. Formal 

forecast evaluation using QLIKE and MSE confirms the statistical 

superiority of the proposed framework. These improvements 

translate into smoother exposure paths, more efficient risk 

utilization, and stronger long-horizon risk-adjusted performance, 

including across stress events and subsequent recovery phases. 

Beyond forecasting accuracy, InnovatIV offers important practical 

advantages for annuity index design, option pricing, and hedge 

execution. By anchoring volatility control to forward-looking 

market expectations rather than lagged historical returns, the 

framework supports more stable hedge budgets, reduces gamma 

sensitivity, and improves crediting efficiency for FIA and RILA 

products. The same architecture extends naturally to ETFs, 

overlay strategies, and structured note underlyings. 

It is worth contrasting this approach with a common feature 

observed in many volatility-controlled indices currently available 

in the market: the use of dynamic target volatility adjustments, 

often referred to as variance adjustment factor (VAF). These 

mechanisms mechanically reduce the target volatility following 

periods of elevated realized volatility—and increase it after 

periods of calm—primarily to engineer a tighter long-horizon 

(e.g., 252-day) realized volatility profile. While effective at 

stabilizing long-run realized metrics, such designs introduce 

significant path dependency and distort the intended short-term 

risk profile. In particular, they tend to underperform in V-shaped 

market scenarios, where rapid volatility normalization coincides 

with strong return recoveries, but the dynamically reduced target 

constrains timely re-risking. 

InnovatIV deliberately avoids this trade-off. Rather than 

retroactively adjusting the risk objective, the framework preserves 

a stable target volatility and focuses on improving the forecast 

itself. By incorporating option-implied information, InnovatIV 

adapts exposure proactively in response to changes in market 

expectations, enabling faster de-risking during stress and earlier 

re-risking as conditions normalize—without sacrificing short-term 

risk fidelity. 

As volatility-controlled indices continue to expand across insurance 

and public-market applications, integrating implied volatility into the 

control process represents a natural evolution in index design. The 

InnovatIV Index Methodology aligns allocation decisions with the 

information embedded in markets, rather than modifying realized 

statistics through ex-post adjustments or black box methodologies, 

ultimately delivering a more robust, transparent, and reliable 

investment experience for end investors. 
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