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materials, or to suggest an explanation for the abrupt
changes in the quantity-logarithmic time curves.
J. K. ALDERMAN
BASIL STANDING
Whitworth Engineering Laboratories,
University, Manchester 13.
March 1.
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Runs Up and Down on a Lattice

N different numbers arranged at random in a
sequence can be considered to be consisting of k&
groups of numbers alternately in ascending and
descending order. Groups of numbers in ascending
and descending order are called runs up and down
respectively. Kermack and McKendrick!, Levene
and Wolfowitz? and others have dealt with the theory
of runs up and down. Recently®, I developed inde-
pendently & method similar to that of Fréchet* for
calculating the factorial moments of a large number
of distributions considered in the statistical literature.
This method is directly applicable for calculating the
factorial and product moments of the distributions
arising in the theory of runs up and down. Thus, for
example, the second factorial moment for the dis-
tribution of the total nmumber of runs of length p,
or of p and more, is the sum of the expectations of
the different configurations giving two such runs.
The expectation for each of the configurations is the
product of their probability and the number of con-
figurations that can be had from the N numbers.
The probability for any of the configurations can be
evaluated step by step by breaking it into two
independent sections and expressing it as the sum
of two new configurations as illustrated below.

Let A represent the configuration for which the
probability is to be determined.
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A consists of two runs of length p formed from 2p
numbers.

The probability for the above configuration is
the product of the probabilities for two separate
ascending runs each of length p minus the probability
of an ascending run of length 2p
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Similarly, the product of the probabilities for runs
of length (p — 1) and (¢ — 1) is the sum of the
probabilities for the configurations B and C noted

below :
N\
p~/1/B\ { /p/ 0&“

From the above relation, it can be shown that the
probability for Bis 1/(p + ¢ — 2). (p — 2) 1 (g — 1) !
Using the above method, the expectation and the
variance for the total number of peaks and troughs®,
or the number of runs up and down, along the » axes

n
for I1 I, different numbers distributed in the form of
1

an n-dimensional lattice of side I, I, . . .
been calculated, and are given below :
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I, have

Expected No. of
troughs and peaks

Expected No. of
runs up and down

where (17) denotes the monomial symmetric function
of degree » in ly, ly, . . . l,. Forn = 1, (3) reduces to
the expression given by Kendall®.

The higher cumulants are linear expressions in
(1), (I=—1), . , and therefore the distribution
approaches the normal form when Iy, I3, . . . I — .

Full details will be published in the Journal of the
Indian Society of Agricultural Statistics.

P. V. KrisaNA IYER
Indian Council of Agricultural Research,
New Delhi.
April 8.
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Mineralogical Composition of Quaternary
Swedish Clays

THE general opinion was that the quaternary, that
is, glacial and postglacial, clays of Sweden consist
mainly of physical weathering products from the ice
age. During this age, the moving glaciers attacked
the top of the rocks (mainly granite, gneiss and similar
materials) and ground them into particles of various
size : boulders, stones, gravel, sand, silt and clay.
As a result of transportation by ice and glacial rivers
and subsequent deposition, the different quaternary
formations were formed, the clays being deposited
in the sea. It was therefore logical to regard the clay
fraction as rock ‘Aour’, built up of primary minerals,
typical for the orngmal rocks but more or less chemic-
ally weathered. The micas were assumed to be
responsible for the high plasticity of the clays. How-
ever, doubts arose later as to the correctness of the
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