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ABSTRACTS

A Flexible Model for Spatial Volatility with an Application to Chicago Metropolitan Housing Market (Job
Market Paper)

I propose a flexible spatial volatility model for squared returns using a Box-Cox transformation for simultaneously
testing space-varying volatility and its functional form. The maximum likelihood (ML) method is used to estimate this
model and Monte Carlo simulations are conducted to investigate the finite sample performance of the ML estimator.
Using housing price data from Chicago, I empirically demonstrate substantial evidence of spatial dependence in
volatility and explicitly address the validity of a log-linear specification, after which I propose a new practical indicator,
called neighborhood elasticity, which determines how volatility in one neighborhood is linked to that in surrounding
neighborhoods. The average annual elasticity is found to be 0.4 across different spatial weight matrices, which can be
used as a benchmark to compare different housing markets and a tool for policy makers to assist them to avoid volatility
transmission and the risk of contagion in the housing market. Finally, to identify whether the neighborhood elasticity
remains constant over time, adjusted quasi score (AQS) tests for testing the presence of temporal heterogeneity in
spatial parameters in spatial panel data models are considered. The test results reveal that the neighborhood elasticity
becomes homogeneous after controlling for both spatial and temporal heterogeneity in the intercepts of the model.

Spatial Market Inefficiency in Housing Market: A Spatial Quantile Regression Approach (with Anil K. Bera)

This paper explores the implication of spatial volatility in the context of market efficiency in finance literature. More
specifically, this study investigates whether the housing market is spatially efficient by examining linear and nonlinear
spatial dependence patterns in housing returns. The spatial ARCH-type model and its extension to the quantile model
that allows for possible heterogeneous effects of spatial dependence are applied to house price data in the broader
Chicago area. Our study reveals a number of interesting new insights into the spatial market efficiency of the housing
market. Specifically we find: i) while housing returns are not correlated over space, squared returns, which represent
volatility, exhibit significant spatial dependence, i.e., spatial market inefficiency and, therefore, the neighborhood
housing returns contain information for spatial prediction, and ii) the degree of inefficiency varies over quantiles; the
spatial dependence is conspicuously distinct from the lower quantiles to the higher quantiles with a gradual increasing
trend.

Bayesian Inference in Spatial Stochastic Volatility Models with An Application to House Price Returns in
Chicago (with Siileyman Taspinar, Osman Dogan, and Anil K. Bera)

In this study, we consider a spatial stochastic volatility model in which the latent log-volatility term is specified through
a spatial autoregressive process. Though there is no spatial correlation in the outcome equation (the mean equation), the
spatial autoregressive (SAR) process defined for the log-volatility term introduces spatial dependence in the outcome
equation. To introduce the Bayesian Markov chain Monte Carlo (MCMC) estimation approach, we transform the
model such that the outcome equation is in the form of log-squared terms. We approximate the distribution of the
log-squared error term in the outcome equation with a finite mixture of normal distributions such that the transformed
model turns into a linear Gaussian state-space model, where the log-volatility equation constitutes the state equation.
We develop an MCMC algorithm in which the latent log-volatility term is considered as an additional parameter to
facilitate the posterior simulation. Our simulation results indicate that the Bayesian estimator has satisfactory finite
sample properties. We investigate the empirical validity of our specification by using the price returns of residential
properties in the broader Chicago area for the years 2014 and 2015.
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The House Price-Supply Curve: A Spatial Panel Approach

This paper investigates spillover effects of house supply on nearby house prices across the housing cycle. Over the past
five years, housing inventory shortages have been a primary factor in rising house prices. At the same time, demand
for housing has risen aggressively as the job market has improved and millennials are aging into homeownership. The
combination of limited homes on the market with high buyer demand has pushed house prices above what they were at
the peak of the housing boom in early 2006. The underlying reasoning behind this idea - low supply should lead to price
increases - is clear and some influential research has strongly suggested the inverse relationship by applying matching
models to the housing market. However, there is a surprising lack of empirical work done on this inverse relationship,
in particular, at the level of the local housing market. Furthermore, no empirical research has addressed the role of
spatial spillovers between different regions in the relationship. Using a spatial panel model for 77 community areas
within the Chicago area between 2009 and 2018, the study shows substantial asymmetric spatial effects; for instance,
how the nearby house supply can serve as a key determinant on house prices in a boom period. However, these effects
may not hold during market downturn.
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