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Sieve Estimation of Option Implied State Price Density (with Zhongjun Qu)  

 

A state price density specifies a probability distribution under which the rates of returns on 

relevant financial securities equal the risk free rate. The density embodies rich information about 

the market's expectations and risk attitudes. This paper develops a nonparametric procedure for 

estimating this density using a single cross section of both put and call option prices. The key step 

of the implementation can be described as estimating a constrained linear least square regression. 

For the technical analysis, the complications are that the estimator is characterized by an inverse 

problem of an integral equation and that the integral operator is unbounded. These complications 

are tackled by exploiting the structure of the option pricing problem. We study the rate of 

convergence and the sampling distribution of the estimator. The estimator is then applied to study 

the S&P500 and VIX options using daily as well as intradaily data.  

 

 

Model Specification and Volatility Risk Premium from S&P 500 Option Market 
 

This paper examines the out-of-sample option pricing performance for various affine stochastic 

volatility models using both S&P 500 index and option data. In particular, I consider a two 

volatility-factor model and investigate its ability to match the time-varying level and slope of the 

volatility smirk. To exploit the information from both stock returns and option prices, I first use 

MCMC method for estimation under the physical measure, and then calibrate the model 

parameters under the risk-neutral measure using options. I find that the two volatility-factor 

model outperform other models in the long-term horizon. 

 

 


