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OLS: Is That So Useless for Regression
with Categorical Data?

Atanu Biswas, Samarijit Das and Soumyadeep Das

Abstract Binary/categorical response data abound in many application areas poses
a unique problem; OLS-based model may lead to negative estimate for probability
of a particular category and does not provide coherent forecast for the response
variable. This unique and undesirable property of linear regression with categorical
data impedes the use of OLS which otherwise is the simplest and distributionally
robust method. The logit or probit kind of solution is heavily distribution dependent or
link function dependent. Failure of such distributional assumption of the underlying
latent variable model may cost the estimators heavily and may lead to biased and
inconsistent estimates, in general. In this paper, we attempt to fix the inherent problem
of linear regression by suggesting a simple manipulation which, in turn, leads to
consistent estimates of probability of a category, and results in coherent forecasts
for the response variable. We show that the proposed solution provides comparable
estimates, and sometimes, with respect to some criterion, the proposed method is even
slightly better than the logit kind of models. Here, we consider different underlying
error distributions and compare the performances of the two models (in terms of their
respective residual sum of squares and also in terms of relative entropy) based on
simulated data. It is evidenced that the OLS performs better for many distributions,
viz., Gamma, Laplace, and Uniform error distributions.

Keywords Logit model * Ordinary least square + Residual sum of squares
Relative entropy
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ver designs
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he paper describes nonparametric approaches for comparing e Ty
“ree-period, two-treatment, four-sequence crossover designs Accepted 24 January 2019
rough testing the hypothesis that the treatments are interchange- KEYWORDS
. ble. The proposed approaches are based on a model which incor- Asymptotic distribution,
|orates, along with the direct treatment effects, self and mixed car- asymptotically

1yover effects. Related asymptotic results are obtained. Comparisons distribution-free; Balaarm's
among the designs are made numerically with respect to type | design; crossover design;
error rate and power of the tests considering compound symmetry mixed carryover effect; self
and autoregressive covariance structures of the response variables. carryover effect; step-down
Lengths of the confidence intervals of the treatment differences are approach

also used to make comparative study among the designs.

1. Introduction

In  linical research, where two or more treatments are under comparison, patients receive
tre. tments in groups. Here it is important that single measurement from cach patient is
not appropriate in the statistical sense and it may produce bias due to his/her iniual con-
dition. This emerges the concept of repeated measurement studies by which subjects are
given treatments more than once over time. Crossover and parallel group trials ’producc
suc studies in practice. In particular, when disease under study is chronic and stable (e.g.,
cancer, arthritis, obesity, asthma), clinical researchers are inclined to crossover trials as they
possess certain medical ethics. '
In crossover design with more than two periods, there should be a restriction to those
designs in which the first two periods represent one of the basic crossover designs. Thus
for comparing two treatments, denoted by A and B, through crossover dcsig:, the ﬁr;;{
two periods should be {AB, BA} (usual crossover design) or {AA,AB, BA, BIE} (15;11;1;111;'5
design). See, for exam'ple [1=3]. Thl‘S xs because of the fact that, if the extra treatment peri
ods result in an excessive number of withdrawals, it will still be possible Lo carryout analysis
with the first two periods in the usual way [4]. This leads us an approach 1o get .k‘ li}gl
design with a view to achieve higher efficiency than the correspon TN

ding two-period

periud
cro ssover design.
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