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Generalized Hartley-Ross Unbiased
Ratio-Type Estimator

Rar1o method of estimation is frequently used in
sample surveys to estimate the population mean of
the variable under investigation. Several ratio-type
ostimates can be formed. All these estimates are
unsatisfactory in the sense that they are biased. This
difficulty was overcome by Hartley and Ross?, who
proposed an unbiased ratio-type estimator for uni-
stage sampling designs. In practice, however, we
are generally faced with multi-stage samnpling designs.
This comrnunication gives a generalized form of
Hartley-Ross unbiased ratio-type estimator for
multi-stage designs. Let N = number of first-stage
units in the population, M = number of second-
stage units in each of the first-stage units, P =
number of third-stage units in each of the second-
stago units, Y4jk = the value of the variable
under investigations for the k-th unit in the j-th
second-stage unit of the ¢-th first-stage unit, and
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To estimate the population mean Y ..., a simple
random sample of n first-stage units is selected.
From euch of the selected first-stage units, a simple
random sample of m second-stage units is selected
while from each of the selected second-stage units,
a simple random sample of p third-stage units is
drawn. Let Xijk be the valuo of the auxiliary
variablo corresponding to Yijk, Vijk = ;;—gi
the quantities X4j., Xi... X..., Vij., Vi..and V...
bo defined similarly.
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whero Fij(p), Vi(mp), Vnmp, Xij(p), Xi(mp) and
Xnmp arve the corresponding sample means.  _
Then an unbiased ratio-type estimate of ¥...
ig given by
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If all the third-stage unils in a second-stage unit
have the same value, that is, Yijn = Y4j., we obtain
the unbiased ratio-type estimate for two-stage
designs, namely:
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If, in addition, all the second-stage units in a
first-stagoe unit have tho same value, say, Yij. = Yi..,
we obtain the unbiased ratio-type estimate given by
Hartley and Ross, namely,
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The general form of an unbiased ratio-type estim-
ator for a f-stage design is now obvious and can be
written down easily by induction.

B. V. SuxHATME
Institute of Agricultural Research Statistics,
Now Delhi.

[Note~—~It is understood that results similar to
those recorded above have already been obtained
by Dr. Alan Rosg, and are to be published in a more
comprehensive paper in due course.—EDITOR.]

i Hartley, M. U., and Ross, A., Nalure, 174, 270 (1954).
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MISCELLANEOUS

‘Absolute’ Age: a Meaningless Term

I wisH to appeal to my fellow geologists and
workers in the rapidly growing subject of geochron-
ology to discontinue a habit or faghion which i both
unnecessary and misleading. I refer to the habit of
calling radiometric ages ‘absolute’ ages. An age does
not become ‘absolute’ by virtue of being expressed in
unita of time such as a year. If ‘absolute’ means
anything at all, it implies complete independence of
all events and relationships. But a year is a relation-
ship and, moreover, our conviction that one year
equals another is merely a convenient pragmatic
hypothesis. As St. Augustinc recognized long ago,
there can be no real standard of time as there is of
length or space, since the ‘time’ taken by an event
passes away and cannot be brought back to be
moasured, as a metre rod can he measured by placing
it alongside a standard metre rod. Yet we do not go
out of our way to say that the ‘absolute’ length of the
rod is one metre. Nor if you ask a man of forty-five
how old he is, does he reply “My absolute age is
forty-five years”.

The term is not only redundant and hoth philo-
gophically and scientificully without meaning: it is
also misleading in its psychologieal suggestion of a
higher degree of accuracy than can be justified. A
good example has recently appeared in Nature!, where
the title of a particularly welcome contribution
bogins “Confirmation of the Absolute Age . ..”. Now
how, if an ago is ‘absolute’, can it require confirmation?

If any of the culprits claim that they are in good
company with Newton and Kelvin, who both wrote
of ‘absolute time’, they have only to remember
Einstein and the coming of relativity, When it is
desirable, as it sometimes is, to distinguish between
geological age and the age expressed in years, the
latter (excopt when measured by counting varves)
can appropriately be called tho ‘radiometric age’,
a term that has already appoared ocecasionally
in the literature of geochronology.

ARTHUR HoLmrs

6 Albany, St. John's Avenne,
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