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The problems of maximum likelihood estimates of multinomial parameters subject to stochastic 
ordering have been 叫dely discussed_ However, in some applications, the multinomial parameters p and 
q may not only satis句 the stochastically ordered constraints but also the equality of some of these pa­
rameters. We follow Barlow and Brunk's method (1972) and obtain the Fenchel duality projection-type 
maximum likelihood estimates of multinomial parameters under this modified hypothesis for both one­
sample and two-sample problems. The consistency of the estimates is proved and an ex缸nple is also 
presented as an illustration. 
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Introduction 

Let p = (p 1, P 2 ，﹒叮 P k) and q = ( q 1, q 2, ..., q k) 
be two collections of rnultinornial pararneters and 

assurne that Vi= 1, 2, ..., k, Pi >0, qi >0, ~r=l Pi = 1 
and ~f=l qi = 1. The distribution associated with p is 
said to be stochastically srnaller than the distribu­

tion associated with q if 

~pj 諱言 qj ， i= 1, 2, ..., k-1 , 

which we denote syrnbolically by p>>q. The prob­
lerns of rnaxirnum likelihood estimates of multino­
rnial parameters subject to stochastic ordering have 

been widely discussed. Brunk et al. (1966) obtained 

the two-sample maximum likelihood estimates of 

stochastically ordered continuous distributions. 

Robertson and Wright (1974) extended Brunk et 
al. 's result and found two-sample maxirnum likeli­

hood estimates of multivariate stochastically or­

dered distributions. Barlow and Brunk (1972) ap. 

plied Fenchel duality and developed projection-type 
maximum likelihood estimates of multinomial dis­

tributions subject to the stochastically ordered ωn­

straints. 四ley considered both one-sample and two­

sample estirnation problerns. Sampson and Whitak­

er (1989) extended Barlow and Brunk's estirnation 
to multivariate distributions under stochastic order­

ing. They considered both one-sample and two­

sample estimation problems also. Dykstra (1982) 

considered the problern of finding maxirnum likeli­
hood estirnates of stochastically ordered survival 
functions for both one-sarnple and two-sarnple 閻公

的. Feltz and Dykstra (1985) found the rnaximurn 

likelihood estimators of N survival functions that 

satis句 linear stochastic ordering. Dykstra and 
Feltz(1989) extended the above result and dis­

cussed estimation of survival functions under an 

arbitrary partial stochastic ordering. 
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