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Abstract

The estimation problem in which the probabilities of multinomial distribution are the
functions of unknown parameters is discussed. Three types of estimators/ are offered using
the theory of parameter space of the multinomial distribution based on an a-entropy, reported
in the previous paper. These estimators include the maximum likelihood estimator, minimum
chi-square and minimum modified chi-square estimator as their special cases. The variances
of these estimators are calculated up to the second order and their magnitudes are evaluated

for a finite number of samples.
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)
13)
14)
15)
16)

Orthogonal (f,=0) Min. dist (f,=0) Min. dist (f.=0)

a 1/N 1/N? 1/N 1/N* 1/N 1/N?
0.25 0.3487 0.1643 0.3487 5.8143 0.3487 22.3728
0.50 0.3466 0.1946 0.3466 4,1877 0.3466 15.8548
0.75 0.3451 0.2034 0.3451 2.8123 0.3451 10.4747
1.00 0.3446 0.1765 0.3446 1.6961 0.3446 6.2550
1.25 0.3449 0.1150 0.3449 0.8647 0.3449 3.1924
1.50 0.3447 0.0479 0.3447 0.3398 0.3447 1.2429
1.75 0.3455 0.0104 0.3455 0.0765 0.3455 0.2780
2.00 0.3600 0.0000 0.3600 0.0000 0.3600 0.0000
2.25 0.4235 —0.0009 0.4235 0.2328 0.4235 —0.0645
2.50 0.5816 —0.0024 0.5816 0.9775 0.5816 —0.3758
2.75 0.8534 —0.0259 0.8534 2.2067 0.8534 —1.1986
3.00 1.2100 0.0000 1.2100 3.8650 1.2100 —2.5400
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