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

Atanu Biswas, Samarjit Om and Soom~ Du 

Abstract Binary/categoric.al 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 orprobit 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 sc.iuares 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 Unifonn error distributions. 

Keywords Logit model · Ordinary least square · Residual sum of squares 
Relative entropy 
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BSTRACT 

he paper describes nonparametric approa ches for co mparing 

· Hee-period, two-treatment, four-sequence crossover desig ns 

· Hough test ing the hypothesis that the treatments are interchange

, ble. The i:.iroposed approaches are based on a model which incor-

1 •orates, along with the direct treatment effects, self and mixed car

ryover effects . Related asymptotic results are obtained. Comparisons 

,:mong the designs are made numerically with respect to type I 

nror rate and power of the tests considering compound symmetry 

and autoregressive covariance structures of the response variables . 

Lengths of the confidence intervals of the treatment differences are 

also used to make comparative study among the designs . 

1. Introduction 
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In, lini ca l rt'St'arch , whert' two or rnort' trt'atm t' nts art· under comparisu n, patit·nh rn ·t·ivt' 

trt' ; lm t' nt s in gro ups . Hert' it is impor tant th at single 111 easure111t'nl fru111 t'ach p; itiL·nt i~ 

not approp ri att' in the statistical St'nse and it may produce bias due to his /her i11 111ai co ii 

diti :rn . This emerges the concept of repea ted measurement studies by which subjec ts arc 

gi,·,·n treatments more th an once over lime. Crossover and parallel gro up tri als prudu~·e 

sue 1 studi es _in practice. In particular,_w hen di sease under study is chronic and stahl t' (e .g., 

cancer, arthritis, obesity, as thm a), d1n1cal researchers are inclined to crossover tri als as the y 

possess certain med ical ethics. 

Jn crossove r design with more than two periods, there should be a restriction to th ost· 

designs in which the first two periods represent one of the lnsic ci·•) ss•Jv .1. (! · . -
1
-
1 

• . <. '-"' t es1gn s. 1LI S, 

tor comparmg two treatments, denoted by A and B, through cros,·•>v .1. I .· ti h-
. . "' C l l'S tgn, •l' rst 

two pen~ds ~hould be {A/3, 1,3A) (~1s~tal crossover des'.gn) ur \A A, All, llA, IW) (Ba laa m's 

des1o 11 ). See, tor example [ l- -1 ]. Tim 1s because of the lact tin t if ti' , ·xt .. 1. . 
c, . , . . . . ' ' ,c L I d teatllll' tll peri -

ods result 111 an excess ive number of withdrawals, 1t will still be noss i\)1 ·· 1 .. _. _ 
1 

. 
. _ .· . · _. . .. . r ·· t OL,111 you t a11 ays1s 

with the l1rsl two pet 1ods 111 th e usual w,1 y [-I J. I his leads us -.111 .1111 ) _ .• 1 1 . . . . _ . · ' 'r r I U,ll.. , tu gt'l a I 1rt' t '-

periuJ (lesion with a \'It'\'\ ' to ach1e,·e higher efftuenn th an the corr ·s 1. ' . 
0 . • e. ponL tng twu -pn1ud 

cro ;sover design . 
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