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A NOTE ON SOME TRANSLATION-PARAMETER FAMILIES OF
DENSITIES FOR WHICH THE MEDIAN IS AN M.L.E.

By C, R. RAO axd J. K GHOSH
Indion Stotistical Institute

SUMMARY. The following theorem is proved in the forthcoming book by Kagan, Linnik and
Rao: If tho median is an m.lo. of 0 for & samplo of sizo n = 4 from & population with density f(z—¢)
and () Is lowot soml.continuous at tho origin then J{z) m ke ) — <2 < ¢ , & > 0. The abject of this
noto is to show that the theorer s falso if we roquira the modian is an m.le. of 0 for samplke of sito
nmfand 3

1. IsxtrODUCTION

Teicher (1961) has shown that under very mild conditiona & translation-parameter
family of densitics must bo normal if tho m.Le. is to bo the samplo mean. The following
similar characterisation of tho doublo exponcntial may bo found in tho forthcoming book
by Kagan, Linnik and Reo : If the median is an m.l.e. of 0 for a sample of size 5 = 4 from
» population with density f(z—0) and f(z) is lower scmi-continuous at the origin then
SRy =k —0 <z <, @>0. Tho object of this noto ia to show that the theorem is
false if wo require the median is an m.le. of 0 for samples of sizo % = 2 and 3.

2. A COUNTER EXAMPLE
Let

log fly) = —ayy+k, if 0y
= —ay+ky ifey<e
whero ky = (@,—a,)c, +k; for continuity at y =¢,.
Let 0<a <ay< 2,
log f{—y) =log fiy).
Then —log f{y) is o symmetric convex function,
Thereforo —log f{(—y—0)—log fly—0)

is » symmetria convex function of 8 (for fixed y) and henco has » wminimum ot 0 = 0. This
implics tho median is an m.le. for & samplo of sizo 2,

Conslder now
V(0) = —log f{—yp,—O)—log f(—0)—log fly,—=0) 4, >0, 4,>0
which is agnin a convex function and hence a loeal mini is an absolute mini Wo

show 0 =0 is & local minimum.
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Observe that for 9 sufliciently small and 3> 0
vi0) = ar| =y, —0) +a | 0] +2y] 42— 0] —(ky+ky+ky)
whero ap=a, or a
a=a, or a
kimlk or k
b=k o Kk

which is minimum at & = 0 sinco 0 is & m>dian of the distribution

- 0 ¥
.71 L oy
apta,+a aj+x,+ay ajtatay

Similarly 1(0) for 0 sufficiontly small and 0 is mininium at @ = 0. This shows {0) has
 local minimum at @ w= 0, This implica for samplo sizo # == 3, the median is an m.lo,

Rerenexce
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