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An International Conference on the Theory of Probability 

T HE Faculty of Science, University of Geneva, 
organizes periodical international conferences 

on various branches of mathematics. A special 
committee presided over by Prof. R. Wavre, chooses 
and invites lecturers. Visitors are also welcomed at 
these conferences, and invited to take part in the 
discussions. 

This year it was the turn of the theory of prob
ability. The Conference lasted the whole week, 
October 11-15. It was opened by Prof. R. Wavre 
and then addressed by its chairman, Prof. M. Frechet, 
of the Sorbonne, who outlined the trends and con
flicting tendencies in the recent history of the theory 
of probability. Next, fifteen other papers on various 
subjects and various modalities of the probability 
theory were read and discussed in the presence of 
fifty to one hundred listeners. It is hoped that the 
contents of the papers presented at the Conference, 
and also those of the authors who were prevented 
from attending, will be published soon, as separate 
numbers of the series "Actualites Scientifiques" 
(Hermann et Cie., Paris). 

The purpose of these conferences is to mark and 
sum up the latest achievements in the particular 
branch of mathematics under discussion. Therefore 
the general tendency in papers presented was not 
necessarily to state and prove some particular 
theorems, but rather to describe the state of various 
theories, without going into details of proofs. It 
need scarcely be said that this contributed greatly 
to the interest of the proceedings, and it was possible 
to build up a general outlook on what is being 
achieved and what is being aimed at in the theory of 
probability. Below we give a subdivision which 
suggested itself to us. It will be realized that any 
such classification is only approximate and must be 
influenced by personal opinions. Therefore, while 
indicating the names of the authors of papers which 
seem to belong to one or the other of the described 
directions, we wish to emphasize that we ourselves 
could not recommend this classification as a totally 
objective one. 

First of all we may mention three different 
directions of work concerning the very foundation 
of the theory, that is, the definition of probability. 
As is the case with many other mathematical sciences, 
the theory of probability is designed to provide a 
model of certain processes in the outside world. Here 
we have the first point of subdivision. There are 
theories aiming at representing primarily (a) the 
machinery of frequencies in repeated trials and (b) the 
changes in the state of mind of the observers. Theories 
of the first kind have for their object to use prob
abilities Pt> • • . Pk of some supposed to 
be known, in order to calculate the probabilities 
P 1 , P 2, ••• Pm of some other events, but are 
totally indifferent as to how the values of Pt> p 2, • • • 

Pk can be obtained in practice. On the other hand, 
this is the very question which seems to be central 
in the other theory (B. de Finetti). 

The theories of group (a) (W. Feller, M. Frechet, 
J. Steffensen, A. Wald) are again subdivided. First 
of all there are what could be called the modernized 
classical theories, in which the probability is con
sidered as an additive or an absolutely additive set 

function. Next there are theories where the prob
ability is being defined as a limit of a relative fre
quency, the existence of which is being postulated. 
All these directions were represented at th,e Con
ference, and there were lively discussions. The 
absence of F. P. Cantelli and that of R. v. Mises, 
who are important representatives of the directions 
mentioned and had promised to read papers, was 
much regretted. 

Most of the work which did not directly concern 
the foundations was on the modernized classical 
theory. Here again several points of subdivision 
suggest themselves. One category represents the 
work on the perfection of the theory either by bring
ing in the mathematical accuracy in a field already 
more or less treated or by deducing new facts. Such 
were the papers on a new theorem concerning the 
Jaw of big numbers (H. Cramer), on the probability 
problems in mechanics (E. Hopf), on the arithmetic 
of probability laws (P. Levy), and on the conception 
of independence (H. Steinhaus). A paper promised 
by A. Wintner was missed by the Conference. 

The original programme of the Conference included 
a number of papers on what could be called random 
curves, which is a new and moRt important branch 
of the theory of probability connected with that of 
Markoff chains. It was much regretted that the 
respective authors (S. Bernstein, V. Glivenko, A. 
Kolmogoroff, V. Romanovsky and E. Slutski) were 
not able to be present, but it is hoped that their 
work will be published with the others. The only 
paper in this direction, on the chains with complete 
connexion , was given by 0. Onicescu. 

Further work concerned the applications. An 
extremely interesting paper was read by W. Heisen
berg on the probability statements in the quantum 
theory of waves. His most remarkable conclusion 
was that modern physics seems to require a new 
branch of mathematics involving the conception of 
an absolute minimum of distance. G. P6lya discussed 
certain simple schemes of random experiments which, 
by some ingenious passages to the limit, lead to 
partial differential equations and distribution func
tions applicable in physics and engineering. On 
similar lines also was the paper by B. Hostinsky. 
These were really papers solvi.."lg problems of mathe
matical statistics as defined by Borel : to find a 
system of random experiments (by drawing balls or 
tossing coins) such that the most probable frequencies 
of their results would approach closely those observed 
in some field of application. 

Papers of a still more statistical character were 
given by E. L. Dodd, on the estimates of regression 
coefficients based on the principle of maximum likeli
hood, by J. Neyman, on the theory of statistical 
estimation conceived as a problem in classical prob
ability, and by N. Obrechkoff on the cases of con
vergence of the Charlier series. We regretted the 
absence of C. Jordan, who promised a paper on 
correlation. 

The programme of the Conference included re· 
ceptions and parties given by the Societe de Physique 
et d'Histoire Naturelle, by Prof. Kurt Meyer, by the 
Faculte des Sciences and by the organizing com
mittee of the Conference. During these receptions 
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we were cordially welcomed by Prof. G. Tiercy, dean 
of the Faculte des Sciences, and by Prof. F. Chodat, 
acting for the president of the Societe de Physique et 
d'Histoire Naturelle. The receptions were much 
enjoyed, and offered a precious opportunity of per
sonal contacts and exchange of opinions and criticisms 
in private. When we were driven into the Jura and, 
having turned a corner, saw the Lake of Geneva 
far below the road, and in front of us, behind the 
Lake, the glittering tops of the Alps, the exclamations 
of delight were mixed with unfinished sentences 
concerning point sets, measure, Bayes, etc. The 

cordiality of the hosts, among whom were Profs. H. 
Fehr, D. Mirimanoff, G. de Rham, and R. Wavre, 
culminated at the closing dinner on Friday night, after 
which the guests departed, carrying with them happy 
memories of the Conference and a feeling of gratitude 
to the hosts and hopes of future similar occasions. 

It was announced that another conference on the 
theory of probability will be held soon in Geneva, 
and will deal more especially with problems of various 
applications. 

E. L. DODD. 

J. NEYMAN. 

The Birch of Greenland 

By Dr. Nicholas Polunin, Department of Botany, University of Oxford 

DURING the past summer of general botanical 
work in the Julianehaab district-climatically 

the most favourable part of Greenland-special 
attention has been paid to the history and present-day 
ecology of the oft-mentioned but little known 
Greenland 'tree' birch (Betula pubescens sens. lat.). 

In 1933 I was able to show1 that in Lapland the 
roots of the nearly related (perhaps conspecific) 
B. odorata Bechst. are able to conduct water activelv 
through at least half a metre of hard-frozen soil, and 
moreover that where the roots are unable to extend 
below the frozen surface layer, this generally dominant 
plant is absent or at least fails to attain proper 'tree' 
form 2 • Much the same seems to be true of the Green
land B. pubescens which, however, scarcely attains 
the form or proportions of a real tree. Its 'forests', 
which are generally confined to the most sheltered 
fjord-head regions, consist for the most part of 
straggly bushes 2-4 metres in height. Moreover this 
scrub, at least in the district visited, appears almost 
always to be interrupted at more or less frequent 
intervals by patches of lower Salices or dry lichen or 
herb associations-most often due to biotic dis
turbance but sometimes, it seems, to natural edaphic 
or other environmental conditions. Occasionally an 
individual birch will be found reaching a height of 
5t metres or a little more, while the maximum stem 
diameter observed was 25 centimetres. These larger 
trunks and indeed almost all the 'trees' are gnarled 
and prostrate or obliquely ascending near the butts•, 
being often twice as long as they are high and generally 
growing several from a stool and away from the 
direction of the worst "foehns". 

These peculiar winds, descending with gale force 
from the lofty ice-cap, may be so warm and lasting 
as to melt all the snow even in the dead of winter 
and kill whole patches of the shallow-rooted Empe
trum and other 'heaths' by desiccation when the soil 
is frozen near the surface and water cannot be 
absorbed to make good that which is lost by trans
piration from the aerial parts. The result is that the 
ground vegetation in many places consist!' largely of 
cryptogams which are temporarily able to withstand 
almost complete desiccation. But the dominant 
birches-and probably also the Salices-have roots 
going down far below the deepest level (60 em.) to 
which, so far as I have been able to determine by 
digging in early summer and questioning the natives, 

the soil is liable to be frozen in the areas of the largest 
birches in winter. (During the first week of August 
I was unable to find any ground-ice or temperatures 
below 2-3° C. even down to depths of nearly 2 metres 
in the bogs in Tunugdliarfik Fjord.) 

There can be no reasonable doubt that the 'trees' 
are, as in northern Lapland •, limited to areas where 
the soil is only frozen superficially in winter, and 
that they can withstand the extremely inimical 
springtime foehns-which may cause the buds to 
swell and sometimes burst into leaf, yet even small 
twigs are rarely killed-only by absorbing water 
from lower levels and conducting it up through the 
frozen layers ; for rootlets are to be found almost 
everywhere extending to l-2 metres, at which depth 
sandy soil is in summer almost as warm as near the 
surface. Such regions, with relatively warm or at 
least unfrozen conditions of subsoil throughout the 
year and supporting tree or tall bush growth over 
considerable areas, are by the biologist to be classed 
as Subarctic rather than truly Arctic in type ; for in 
the Arctic the soil is permanently frozen to a great 
depth, only the surface layer thawing out in summer. 

The presence or absence of a permanently frozen 
subsoil, which itself depends upon local physiographic 
as well as general climatic conditions, may largely 
determine the northern limit of tree growth in the 
world, at least in regions of relatively oceanic climate ; 
it may perhaps also afford a convenient standard for 
distinguishing between the Arctic and Subarctic where 
latitude and other criteria fail. 

The theory propounded by Ostenfeld5 but already 
strongly refuted by Porsild6 that the 'tree' birch was 
introduced to Greenland from Iceland by the Nordic 
colonists of the tenth century is quite untenable on 
geobotanical, sub-fossil' and even written historical 
grounds. The Greenland 'forests', the dominants of 
which often approach 100 years in age and harbour 
junipers 200-300 or even more years old8 , appear 
instead to be relics of a more genial postglacial warm 
period that probably lasted until about 2,000 years 
ago, according to verbal information from Prof. 
Knud Jessen and Dr. J. Iversen of Copenhagen, who 
have each carried out independent investigations on 
the sub-fossil strata of different parts of south-west 
Greenland. These authorities and Dr. M. P. Porsild, 
who has spent most of the last thirty-one years in 
Greenland as director of the Danish Arctic Research 
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