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Abstract. We consider a two-sample semiparametric model involving a 
real parameter t9 and a nuisance parameter F which is a distribution 
function. This model includes the proportional hazard, proportional 
odds, linear t ransformat ion and Harr ington-Fleming models (1982, 
Biometr ika,  69, 533-546). We propose two types of estimates based on 
ranks. The first is a rank approximation to Huber's M-estimates (1981, 
Robus t  Statistics, Wiley) and the second is a Hodges-Lehmann type rank 
inversion estimate (1963, Ann.  Math .  Statist. ,  34, 598-611). We obtain 
asymptotic normality and efficiency results. The estimates are consistent 
and asymptotically normal generally but fully efficient only for special 
cases. 
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1. Introduction 

We consider the two sample problem where X~,..., Xm and Y~,..., Y, 
are independent random samples from populations with continuous distri- 
bution functions F and G, respectively. Many of the models in which rank 
(partial, marginal) likelihood methods are useful can be put in the form 

(1.1) F(t) = D(H(t), 01), G(t) = D(H(t), 02), 

where H(t) is an unknown continuous distribution function, D(u,O) is a 
known continuous distribution function on (0, 1), and 02 and 02 are in some 
parameter set O. 
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