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SUMMARY

We suggesed severd unbiased etimators for the population mean usng random ranked st
samples (RRSS) with erors in ranking estimator. The properties of these edimaors are discussed and
compare with usud ranked set samples (RSS) with errors in ranking. It turns out that under certain
conditions, the newly suggested etimators are more efficient than the usud RSS with errorsin ranking.
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X,p -0 X, ae independent and identicaly distributed random variables with odf F(x), pdf f(x),
mean, M and vaiance s® Le Vi,Vs,,... be independent random vaiable taking vaues from
L ={2,3,..}and independent of the random varigbles X,,i,j 2 1. First we randomly sdlect v, sets of
dze n units where v, T L. We order the units within each set by judgment order i.e. there is erors in

Orde'lng the units within each s&. Let Xi[l] , Xi[2]’ very Xi[n]’ i = 1, 2,..,. Vi bethe]Udgmmt order
satisicsof Xy, X5, ..0s X, i =1, 2, .. vy, which are written as X;;;;,J =1,2,...,n to distinguish it
from the actud order ddidics X;;,. We sdect for measurement the first judgment order daistics
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Now we randomly sdect ancther v, sets of Sze n units each and order them by judgment order
Xirgs Xigzps oo Xipnps 1= 14, 2, ... v, We sdlect the second judgment order dtidtics for
1
meesurement X1[2]1 XZ[%], ...,Xn [Z]anddenote ynz y 5_11 X9
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Werepeetthlsprocessntlmestogetglél) ;lr(,z), S/,(] We propose thefollowing as an esimator for

the populaion mean M
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The basc properties of the estimator ;ln ae

@ ;/nisan unbiased estimator of population mean Mwith variance
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() Var(y,)=—a s, E(), where s, =Var (X(f).
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2. Fixed Number of Replicationswith Random Set Size or Number of Classes
Let the number of dasses or the set 9ze to be a random varigble g taking vaues from

L ={2,3....} and Kk;,K,,...,K,are fixed integers. First we select k sets of size g units, order the units
within eech s&t and sdect from each st the fird judgment order datidic for quantification. Let

Ylf:f) = kl a Xf?l)] Next we sdlect k2 sets of size ( units, order each set and sdlect from each set the
1 =1
second smalest judgment order datistic for quantification.  Then we have )_/(kq) _kia Xf‘[lz)]
24

repest the above process  timesto obtain yk1 yg), ylfj). We propose

= _18-@

Yo =Zay

Y g s

asan estimator for the population mean m The properties )=/q ae

(@ ?/q is an unbiased estimator for m
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(b)  withvaianceVar(y ) = E[—Zq " S[.]q]
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3. Random number of Replicationswith Random Set Size or Number of Classes
Letq, V;,V,,...aeindependent random variables taking valuesfrom L ={2,3,...}. Frstwe

draw randomly V; stsof Szeq, order the units within each set, and sdlect the firgt judgment order

gatigtics for quantification from each set. Next we sdect V, sets of Sze g, order the units within eech
set, and sdect the second judgment order Satigtics for quantification from each set. We repest this

_ 10
process g times. Denote the sample mean of each step by yr(?) ——é Xfﬂ)],i =12,...q. Thenwe
n .

i j=1

propose

asan estimator for m with variance Var(yq) E[ as[l]qE( )]
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