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In 197 1 the pre sent author submitted a formula for the density

of sea-water (C.M. 1971/C:30) to this committee. The formula was

founded on the observations published hy R. A. Cox (the late), M. J.

McCartney and F. Culldn (l970), and it was given such a form that

at S = 0 it was identical with the expression for the density of dis

tilled water given by L. W. Tilton and J. K. Taylor (l937).

The sum of the squared residuals for the 86 observations was

0.01079. We shall estimate how much this sum can possible be re

duced by ~sing some better formula: The majority of the observa

tions occur in groups of two, or more observations with c10sely

spaced salinity values. There are 26 such groups. For each group

the sum of the squared residuals canhot be reduced below the value

re sulting if the mean of the re siduals in the group is zero. The cor

responding minimum sum of the squared residuals for the 63 obser

vations occurring in groups amounts to 0.00439. There are 26

isolated observations and these can be expected to cont:dbute to the

sum of the squared residuals in proportion to their number. This

will increase the total minimum eum to 0.00599 corresponding to a

mean square deviation of 0.0084; Of course it is not possible that

any Iormula with a reasonable number oI coefficients will be able to

reproduce tIle centres of the groups exact1y, and therefore even the

best possible formula will give a sum of squared residuals larger

than 0.006. It appears probable that only a minor part of this sum

is due to experimental crrors. It Iollows that the mcan square de

viation caused by variations in the composition of sea-watcr can be

e stimated at 0.008.

An attempt has been made to improve thc formula submitted

to this Committee in 197 1 by giving it a form copied on the cxprc s s

ion for the density of distilled water. The atten'lpt has not been
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succe ssful, because thc formula required thirteen coefficients, bc side s

those determined by distilled watcr, to reducc thc sum of the squared

rc siduals to 0.00837, or by 22.4 %, and the mcan square deviation

from 0.0113 to 0.0099, which does not justify such a large number

of cocfficients. Thcrefore, thc formula shall not bc submitted to thc

Committee.
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