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Powerful Procedures with Correct Size for Test Statistics with Limit Distributions that are
Discontinuous in Some Parameters (Job Market Paper)

We develop powerful new size-correction procedures for hypothesis testing environments in which the
asymptotic distribution of a test statistic is discontinuous in some parameters under the null hypothesis.
Examples of this form of nonstandard testing problems are rather pervasive in econometrics and
complicate inference by making size difficult to control. This paper introduces two new size-correction
methods that correspond to two different general hypothesis testing frameworks. They are designed to
maximize the power of the underlying test while maintaining correct asymptotic size. The first new
method provides a complementary alternative to existing size-correction methods that apply to the first
testing framework, entailing higher power for certain subclasses of testing problems. The second new
method is the first available to have correct asymptotic size for testing problems that fall under the second
framework. Problems that fall under this framework include hypothesis tests on regression parameters
after consistent model selection and tests on a classic class of shrinkage/super-efficient estimators. We
detail the construction and performance of the new tests in three specific examples: testing after
conservative model selection, testing when a nuisance parameter may be on a boundary and testing after
consistent model selection.

Parameter Estimation Robust to Low-Frequency Contamination with Applications to

ARMA, GARCH and Stochastic Volatility Models

I provide methods to robustly estimate the parameters of strictly stationary short-memory time series
models in the potential presence of additive low-frequency contamination. The types of contamination
covered include level shifts (changes in mean) and monotone or smooth time trends, both of which have
been shown to bias parameter estimates towards regions of persistence in a variety of contexts. The
estimators presented here minimize trimmed frequency domain quasi-maximum likelihood (FDQML) and
Whittle objective functions without requiring specification of the low-frequency contaminating
component. When proper sample size-dependent trimmings are used, the FDQML estimators are
consistent and asymptotically normal, asymptotically eliminating the presence of any spurious
persistence. These asymptotic results also hold in the absence of additive low-frequency contamination,
enabling the practitioner to robustly estimate model parameters without prior knowledge of whether
contamination is present. I explore the finite sample properties of the trimmed FDQML estimator of the
parameters of some of popular time series models, providing practical guidance on trimming choice. In
the presence of contamination, the estimators I advocate entail substantial gains over standard estimators.
Empirical estimation results suggest that a large portion of the apparent persistence in certain economic
and financial time series may indeed be spurious.

Memory Parameter Estimation in the Presence of Level Shifts and Deterministic Trends

(with Pierre Perron)

We propose estimators of the memory parameter of a time series that are robust to a wide variety of
random level shift processes, deterministic level shifts and deterministic time trends. The estimators are
simple trimmed versions of the popular log-periodogram regression estimator that employ certain sample
size-dependent, and in some cases, data-dependent trimmings which discard low-frequency components.
Regardless of whether the underlying long/short-memory process is contaminated by level shifts or
deterministic trends, our estimators are shown to be consistent and asymptotically normal with the same
limiting variance as the standard log-periodogram estimator. An extensive simulation study shows that
our estimators perform their intended purpose quite well, substantially decreasing both finite sample bias
and root mean-squared error in the presence of these contaminating components. To balance the potential
finite sample biases involved in estimating the memory parameter, we recommend a particular version of
our estimators that performs well in a wide variety of circumstances. Finally, we apply our estimators to
stock market volatility and hydrological data.



