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Pramita Bagchi

Title: Shape Restricted Inference on Dependent Data

Abstract:

We study eective inference strategies for monotone trend functions in the presence of short range and long
range dependence. Isotonic regression, which does not require specication of tuning parameters, is invoked to
estimate the monotone trend. The problem of constructing reliable condence intervals for the trend function
is addressed via the use of appropriate discrepancy statistics which arise from (hypothesis) testing problems
for the value of the trend function at a time point. The superiority of these discrepancy statistics is un-
derscored by the fact that they do not involve the estimation of tricky nuisance parameters which existing
methods are forced to deal with. While the discrepancy statistics are motivated from earlier work on isotonic
regression with i.i.d. data, the dependence of errors, especially long-range dependence, introduces formidable
challenges in this problem, not least that of studying the behavior of convex minorants of drifted Fractional
Brownian motion. We introduce the family of universal limit distributions (indexed by the Hurst parameter,
H, of Fractional Brownian motion) that serves as the possible limits of a new statistic, n , introduced in this
paper, and tabulate the quantiles for several values of H. Inversion of the n statistic using the quantiles of
the appropriate limit distribution as critical values are shown to deliver condence intervals for the monotone
function that achieve both the desired coverage and accuracy and are wonderfully robust to the behavior of
the function around the point of interest.

Robert Yuen

Title: Inference for max-stable models

Abstract:

Extreme events such as storms, drought or financial crises have obvious human and economic costs. This
motivates the need for probability models that sufficiently characterize the distribution of such extreme pro-
cesses in order to manage the risk associated with them. A class of probability models known as max-stable
models have theoretical justification in modeling extreme events. However, the calibration of max-stable
models to existing data remains a challenge. This is primarily due to the intractability of their likelihoods.
This intractability makes common likelihood based methods, such as maximum likelihood estimation and
Bayesian inference infeasible. The few existing methods for fitting max-stable models rely on composite
scores of pseudo-likelihoods that are not able to capture the full dependence structure of multivariate ex-
tremes. Given this limitation, we propose a new method of inference based on cumulative distribution
functions (CDFs). Finite dimensional CDFs of max-stable models are mathematically tractable and fully
characterize extreme spatial dependence. For this reason we develop an M-estimator based on CDFs and
provide sufficient regularity conditions for the consistency and asymptotic normality of the estimator in the
max-stable setting. We validate our methodology by conducting a simulation study.
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Xiang Zhou

Title: Propensity-Score-Based Methods versus MTE-Based Methods in Causal Inference: Identification,
Estimation, and Application

Abstract:

Since the seminal introduction of the propensity score by Rosenbaum and Rubin, propensity-score-based (PS-
based) methods have been widely used for drawing causal inferences in the behavioral and social sciences.
However, the propensity score approach depends on the ignorability assumption: there are no unobserved
confounders once observed covariates are taken into account. For situations where this assumption may be
violated, Heckman and his associates have recently developed a novel approach based on marginal treatment
effects (MTE). In this paper, we (1) explicate consequences for PS-based methods when aspects of the
ignorability assumption are violated; (2) compare PS-based methods and MTE-based methods by making
a close examination of their identification assumptions and estimation performances; (3) apply these two
approaches in estimating the economic return to college using data from NLSY 1979 and discuss their
discrepancies in results. When there is a sorting gain but no systematic baseline difference between treated
and untreated units given observed covariates, PS-based methods can identify the treatment effect of the
treated (TT). The MTE approach performs best when there is a valid and strong instrumental variable (IV).
In addition, this paper introduces the smoothing-difference PS-based method, which enables us to uncover
heterogeneity across people of different propensity scores in both counterfactual outcomes and treatment
effects.
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