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INTRODUCTION difference between the reciprocals of the harmonic
and arithimetic means.
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The inverse of the harmonic mean is
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1 records in file
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and the inverse of the arithmetic mean is
which contains M records, where
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In this paper, we prove the identity 0 otherwise.
1 N . 1 X - and it follows that
N21/sm-1/ssﬁis(x (1/sq-1/s) . ..
(¢ a
M=1] ] 8
e J
PROOF OF THE IDENTITY
and
1‘\2’ (1/ /5)? N M
=) s {(1l/s - 1/s N
Na o o N=Zzéaj/so¢
a J
L N 1 9 A record Rj (3=1...,M) that helongs to
= NE S, [Sz-— - 5—_ + —§7J I, (e=l,...,N) is selected at random from file R.
s
¢ ¢ Tet the random variable
N N T =/5
=%2_1_‘__é+i_._1_zsa S/Sa
Taos s s N o where
_ oM
s=27s =M/N
o
18 2 1 - N
T DI
Y S, s 2 It follows that
1 ¥R = N
E(TM =J)7 68 .(V/s/s)=VsZ=1//5
1 8 1 Mia o M
= _Z 1/S -
N ! - and
o s
IR s,2y_=17%
R =111 ey (5/52) =511 s,
Mia X M o
EXAMPLE
N 17 L N
In this example, a random variable T is =3 +.271/s =27 1/s_.
defined such that its variance is equal to the M Na ¢ Na @
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and APPLICATION

There exists a file of M > N records that
2 2 belong to N persons. M is known and N is
V(T) = E(T®) - E° (T) unknown. A random sample of m records is selected
to estimate N. Assume that every sample record
belonging to I (a=l,...,N) is labeled by s, the

total number of I 's records in the file. An
unbiased multiplicity estimator [1] of N is
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Also,
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1 NM — Assuming simple random sampling with replacement,
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Ma j the variance of N is
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Thus, =_7 S, (1/sa— 1/s)%.
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