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H E degree of relationship between two meteorological variables is frequently expressed
by the coefficient of linear correlation. Often, its
numerical value is accompanied by a statement of
the type that the coefficient is "significant" on the
1% or 5% level. This is presumed to mean that
the probability is less than 1% (or 5 % ) that a
correlation coefficient as large or larger than that
computed would be observed "by accident," when
there really is no correlation.
In this paper it will be attempted to study critically the assumptions on which these statements
are based and to determine under what conditions
they are justified. The paper is not intended
as a presentation of original research. Students
of mathematical statistics are well aware of the
difficulties here discussed; the paper was written
because meteorologists are prone to misinterpret
the meaning of their statistical results.
The significant statements are based on the possibility of defining hypothetical, infinite "populations" of the two variables, X and F, "distributed
normally," out of which the given sample can be
considered "drawn at random." The population
would consist of an infinite number of observations
with the same characteristics as those of the sample. The term "drawn at random" means that all
members of the population have an equal chance of
being drawn; finally the expression "distributed
normally" implies that an expression of the form
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fits exactly the probability distributions of populations of X and Y, where X and Y are the means
of X and Y and a, a' b and V are constants. Thus,
it is assumed that values of X and Y are most
common near the mean and fall off symmetrically
with positive or negative distances from the mean.
Usually, meteorological variables are selected
for a certain hour of the day, and for a given
month or season, for several years at one or more
places. A typical sample might consist of the
surface temperatures at 0730 EST in March
1945-1947 at New York City. What population
exists of which these data can be regarded to con-
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stitute a random sample? One might at first
think of these temperatures as a random sample
of 0730 EST March temperatures, from 1900 to
2000 A.D. or from 1848 to 1947. The first possibility can not yet be tested. The second possibility
was tested by standard statistical procedures. It
was noticed that the mean temperature in the
period, March 1945-1947 was much higher than
what it should have been if these values had been
selected at random out of the longer period. Almost certainly, the data for the period from 19451947 do not constitute a random sample of the
longer period. Again, the population might be
considered to consist of March temperatures for
1945-1947, at a large number of weather stations
in New York state, New Jersey and Connecticut.
But, observations at a given station do not show
the characteristics of random samples of such a
population. For example, temperatures in southern New Jersey would be consistently higher than
in northern New York state.
It is clear that one cannot define a population
out of which the given sample was drawn at random. Successive weather phenomena do not occur at random, as the throws of an unbiased die;
weather characteristically occurs in "regimes."
This week's weather bears a relation to the
weather of next week; this year's weather to the
weather of next year. As Willett 1 has pointed
out, weather elements occur in "waves" of all
orders of magnitude. With the exception of the
annual and diurnal cycle, these are as yet unpredictable.
Now, we shall consider the effect of the impossibility of defining suitable populations on the
significance of a correlation coefficient. Consider,
for example, the relation of pressure to temperature in March, perhaps for three years, at New
York City. W e shall suppose that, during these
three years, cold outbreaks dominated the weather.
In that case, we might obtain a coefficient of correlation of — .50. By standard statistical procedures, this coefficient could be judged significant
on the 1% level. Again, the basis for this computation would be that the pressures and tempera1
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tures in the sample were drawn at random from
hypothetical populations. These populations cannot be defined realistically.
Actually, the next three Marches may be dominated by subtropical highs, with positive correlation coefficients between pressure and temperature.
Apparently, the significance statement would have
given the wrong impression.
It might be argued that significance statements
of correlation coefficients based on longer period
or wider space coverage would be more meaningful. It is true that violent changes of correlation
coefficients would be less likely then. Still, we
do not deal with random samples; even characteristics of long periods of meteorological data do
not behave like the characteristics of independent
samples of a normal distribution. Correlation coefficients, like other parameters derived from meteorological observations, show irregular fluctuations as yet unpredictable, and trends which are
parts of still larger oscillations. During such
fluctuations the coefficient may or may not change

sign; in most cases, the systematic changes are
larger than any "random'5 variations whenever
those can be defined. Only errors of observation
or computation are likely to produce any "random" variation of the coefficient of correlation.
Occasionally, a statement is made of the type:
r = .60 =t .10.
Such a statement is interpreted to mean that when
more and more data of the same type are added,
the probability is 50% that the correlation coefficient will stay between .50 and .70.
This statement is no more justified than the
statement of significance just discussed.
In summary, statements regarding significance
of meteorological correlation coefficients are based
on generally untenable assumptions. As yet, it is
impossible to decide the degree of significance of
a correlation coefficient obtained in a given sample. Only, computation of correlation coefficients
in additional samples can give some idea as to the
stability of the coefficients.

Minutes of the Annual Business Meeting, Jan. 26,1949, at New York
President Orville called the meeting to order at
11:33 a.m., in Room 202, American Museum of
Natural History, with about 100 members present.
In his introductory remarks he called attention to
the new format of the B U L L E T I N , with larger page
size, larger type and better paper, departmentalization and generally more attractive appearance,
indicating an honest effort on the part of the Publications Committee and Editor to give members
what they like to have. He said the Society is
expanding rapidly in membership and is on a payas-you-go basis. It has become desirable to
broaden the base of the Society by raising dues.
Suggestions from various members are being carried out, many of whom have shown an active
interest.
Several universities have recently set up departments of meteorology, which is a good step,
owing to the current shortage of well-trained
meteorologists.
Research is very active, though there is still a
gap between basic and applied research. Many
good results need application. There have been
very favorable and unsolicited reports on the quality of the J O U R N A L . W E A T H E R W I S E has met with
general approval. The Society plans to continue
to send it to all members. Bibliography is no
longer in the B U L L E T I N beginning with January.

Steps are being taken to supply a complete bibliography separately. This important phase of the
Society's service to members will not be neglected.
The 30th anniversary meeting will be at St.
Louis, with the Kansas City chapter assisting,
President Orville hoped.
In announcing a membership campaign, President Orville urged every member to take it upon
himself to influence friends toward reaching a
goal of 6,000 members at the end of the year.
Making an increase of 2,400 may seem large, but
it can be realized.
Executive Secretary Kenneth C. Spengler, was
then called on for his report, which detailed the
large and manifold activity of the Society during
1948. [This report has been published in the
April B U L L E T I N , pp. 138-141.] President Orville said that large credit was due the Executive
Secretary and his staff for the progress of the
Society this year.
Treasurer Henry DeC. Ward then presented
his report [since published in the June B U L L E T I N ,
pp. 218-221; Sept., p. 260]. He said the Society
was very dependent on an increase in membership
to maintain its essential activities on the present
scale.
Secretary Charles F. Brooks next presented his
report, which included the activities that have not
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