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Background

Bakshi, Kapadia, and Madan (BKM; 2003)

The volatility, skewness, and kurtosis of the implied risk-neutral log-return
density can be derived from out-of-the-money option prices without relying
on any model

The implied moments contain information about the market
participants’ expectations of the underlying asset price dynamics

A popular estimation method:
(1) The moments are single figures, ready-made for empirical studies
(2) No worries about assumptions
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The BKM estimators

We only need to integrate out-of-the-money (OTM) option prices

We can calculate V, W, X by integrating weighted OTM option prices with
respect to strike price
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Motivation

Limited OTM option price availability

Requirement: OTM option prices for the strike prices {K : 0≤ K < ∞}
Available: OTM option prices only for a limited set of strike prices
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Motivation

We can characterize the limitation as discreteness and truncation

Discreteness: option prices available only for a discrete set of strike prices
Truncation : DOTM option prices completely unavailable
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Motivation

Which one is harder to deal with?

Discreteness: Numerical methods for interpolation are available, and
interpolation is more reliable than extrapolation

Truncation: Information is more limited for the strike price domain
beyond the minimum and maximum strike prices and, therefore, a
stronger assumption is required for approximation
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Domain stabilization

Lee, Ryu, and Yang (2024) propose a new remedy for truncation
error, called domain stabilization (DStab)

DStab stabilizes the Black-Scholes d1 of integration domain endpoints
either by linear extrapolation or further discarding observations

As the DStab intensity level increases, DStab relies more heavily on
discarding observations
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0% DStab
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50% DStab
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100% DStab
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Research objective

Lee, Ryu, and Yang (2024) demonstrate that DStab improves both
in-sample return predictability and out-of-sample forecasting accuracy
in the S&P 500 index options market

In this study, we investigate whether similar results can be achieved in
the KOSPI 200 index options market
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Data

KOSPI 200 index options, daily data, spanning from January 2015 to
December 2023

We remove options that are not OTM, have transaction price below
0.03, have incomplete data entries, or violate the no-arbitrage
condition

We extract daily implied volatility curves for a one-month maturity
from daily implied volatility surfaces constructed using observations
from the final dataset
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Models

Explanatory power of implied moments: Levels

ln [S(t)] = α+ β0 · VOL(t) + β1 · SKEW (t)

+ β2 · KURT (t) + ε(t)

Explanatory power of implied moments: First-order differences

∆ ln [S(t)] = α+ β0 ·∆VOL(t) + β1 ·∆SKEW (t)

+ β2 ·∆KURT (t) + ε(t)

In-sample return predictive and out-of-sample return forecasting
ability

∆ ln [S(t)] = α+ β ·∆ ln [S(t − 1)] + γ0 ·∆VOL(t − 1)

+ γ1 ·∆SKEW (t − 1) + γ2 ·∆KURT (t − 1) + ε(t)
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Explanatory power of implied moments
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Explanatory power of implied moments
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In-sample return predictive ability
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Out-of-sample return forecasting ability
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Conclusions

DStab is effective for the KOSPI200 index options market, as in the
S&P 500 index options market

We apply a minimum option price threshold of 0.03, following the
previous studies examining the KOSPI 200 index options market
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Thank you
for your attention!
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