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factors enumerated above. Such general formul::e, how
ever, involve certain functions which are unknown, and 
the determination of which by statistical methods would 
at best present great difficulties. The matter assumes a 
somewhat more favourable aspect if we are satisfied with 
the discussion of the simple special case of a stationary 
population in which the disease also is supposed to have 
reached equilibrium. 

We may then proceed as follows:-
Let N be the total number of the population, and N 1 the 

number afflicted with the disease. 
Let S = Ns be the total number of deaths per unit of 

time, and let S, = N ,s, be the number of deaths per unit 
of time due to the disease considered. 

Let N 1 tT1 =N/-'- be the total number of individuals 
'T 

eliminated from the aggregate of diseased persons per unit 
of time from all causes, including deaths by the disease 
under consideration, by other diseases, and also recoveries. 

When a stationary condition is reached, tr1 must be equal 
to the reciprocal of the mean duration L of the disease. 

In this case we have, then, 

. . . . . (1) 

Furthermore, if y is a factor indicating that fraction of 
the total deaths which is due to the disease considered, 
fhen 

Hence 

. . . . (3) 

'Or, solving for L, 

. . . . . (4) 

By the way of a numerical example, I will substitute in 
the formula thus obtained some data gathered from the 
,statistics of New York City. The supposition of a 
stationary population and equilibrium condition of the 
disease is quite unwarranted here, but in the absence of 
more suitable material, and in view of the great un
certainty of the figures obtainable, we shall have to rest 
content with this verv crude illustration. 

In 1909 the population of New York numbered about 4·5 
millions. The total number of consumptives at the time 

has been estimated at about 45,000. Hence =o·or. The 

death-rate per head per annum from all causes was o-016 ; 
that from tuberculosis alone, o-002. Hence 

S=0·016 
'YS=0·002 

'Y=0·125· 

The coefficient T represents a measure of the " deadli
ness " of the disease-i.e. it expresses what fraction of the 
persons once struck with the disease ultimately die there
from. It is difficult to obtain any kind of estimate of the 
'Value of -r. We will assume that T=O·S. 

We then have by (4) 

L=o·or xo·S=
4

. 
0"002 

In view of the crudity of the data on which it is based, 
this calculation must be regarded purely as an illustration 
of the principles involved, and not in any sense as an 
attempt to determine L, although the endeavour has been 
'made to preserve at least the right order of magnitude in 
the example given. 

II. 
In dealing with metaxenous diseases, Sir Ronald Ross 

-obtains the equations 

NO. 

dz k' '( ) () dt = z p - z + qz . . . . . . . 5 

dz' =kz(p' -z')+q'z'. 
dt 
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(6) 

He points om that 

when 

az dz' 
----- =0 
dt- dt 

z=kk'pp' -qq' =A 
kk'p' -kq 

z' = kk'pp'- qq' =A' 
kk'p -k'q' 

Let us introduce new variables 

Z=z-A 
Z'=z'-A' .. 

Equations (5), (6) then appear in the form 

dZ=aZ+bZ'+cZZ'. 
dt 

aZ' = a'Z + b'Z' + c'ZZ' 
dt 

(7) 

(8) 

. (9) 

. (1o) 

. (ll) 

. (12) 

where the coefficients a, a', b, b', c, c' are functions of 
I,, h', p, p', q, q'. If these latter are constant, the solu
tion of (11), (12) can immediately be written down in 
series form, namely, 
Z=A,e-ht + B,e-Ht+ A,e-2"'+ B,e-lh+H)t+ C,e-2Ht 

+ A"e-2ht + Bae-(2h+H!t + c3e-lh+2H)t + o3e- 3Ht + .... (r 3) 
and a similar series for Z'. The constants of these series 
can be evaluated by substituting the solution in the 
original equations and equating the coefficients of homo
logous terms of the right-hand and left-hand member. In 
particular, we thus obtain 

h= -.1(a-b')2 +4a'b: 

H= --,H(a-+-b')- ,,(a-b'j2+4a'b} 
.. (14) 

.. (15) 
This result throws an interesting light on the character 

of the path by which the final " static " condition is 
reached ; the process is oscillatory so soon as 

(a-b')2 +4a'b<o 

The solution (13) is then preferably written in trigono
metric form, 

Z=e-m'(P1 cosnt+ Q1 sinnt) + e-2m'(P2 cos 2nt+ Q2sin 2nt + R2 ) + 
e-!lmt( P 3 cos 3nt + Q3 sin 3nt + R 3 cos nt + S3 sin nt) + . . . ( 16) 

with a similar series for Z'. It will be observed that for 
large values of t both Z and Z' follow the law of damped 
harmonic oscillation, with a common period, and a phase 
difference depending on the value of the constants 
a, a', b, b'. 

In conclusion it may be remarked that Sir Ronald Ross's 
equations (5) and (6) can still be solved by the method 
here set forth if the coefficients k, h', p, p', q, q' of those 
equations are not constants, but functions of z and z'. 
The right-hand members Of equations (II) and (12) are then 
obtained as Taylor's series for two variables, and thus 
extend to an infinite number of terms. This does not in 
any way affect the form of the solutions (13), (r6), which 
remain valid also in these circumstances. 

ALFRED J. LOTKA. 

NATION!IL SYSTEMS OF EDUCATION.' 
1'HE Internation>l Council of Women has issued a 

special pamphlet entitled " National Systems of 
Education,'' which ought to prove useful to educationists 
and to the large body of voluntary workers who interest 
themselves in educational progress. The pamphlet com
prises short accounts of the leading features of education 
in the various countries or States represented within the 
International Council of ·women-United States, Canada, 
Germany, Sweden, Great Britain and Ireland, Denmark, 
Netherlands, New South \Vales, Victoria and Queensland 
in Australia, Tasmania, New Zealand, France, Switzer
land, Austria, Hungary, Norway, Belgium, Greece, Russia, 
Finland, Italy, Servia, and Bulgaria. 

These accounts have been contributed by the members of 
1 First Report of the Education Committee of the International Council 

of Women, compiled by Mrs. Ogilvie Gordon, Convener. Pp. 94· (Aber· 
deen, Rosemount Press.) Price 6d. 
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the education committee in response to a series of ques
tions framed by the convener, Mrs. Ogilvie Gordon. 
Among the writers are such well-known experts as Mme. 
Pauline Kergomard, Government inspectress in France ; 
Miss Florence Keys, of Bryn Mawr College, in the United 
States; Miss Ellen Terserus in Sweden ; Miss L. Sandholt 
in Denmark; Miss Augusta Rosenberg in Hungary; Dr. 
E. Graf in Switzerland; Dr. I. Grassi in Italy; Frau 
Marianne Hainisch in Austria. 

The lines of the inquiry have been adhered to by all 
the contributors, and this has secured a directness and 
simplicity in the method of treatment that will specially 
commend the pamphlet to the non-professional reade!'. It 
also facilitates a comparison of the different stages of 
advancement reached by one country and another, in any 
particular department of education. 

vVe find, for example, that primary education is obliga
tory in all these countries, with the exception of Russia, 
Finland, and some parts of Canada. In Russia, elementary 
education is not compulsory. The number of schools is at 
present restricted, and can by no means accommodate all 
the children. In European Russia, 43 per cent. of the 
men and 2 r per cent. of the women can read and write. 
The numbers attending the elementary schools are 3,882,883 
boys and I,517,26o girls. The towns are much better pro
vided with schools than the rural districts. Primarv educa
tion is free. The schools are chieflv under the control of 
the local government bodies, but the;e are several thousand 
church schools. The pupils of the primary schools are 
taught reading and writing, arithmetic, and religion. 
In Finland, the question of compulsory education is the 
question of the moment. However, most people can read, 
as there is a law (r686) which enacts that all Lutherans 
who desire to marry must be able to read. The Canadian 
report says :-" There is a movement in Montreal to secure 
a compulsory school law there. In !\ova Scotia each 
municipality decides for itself whether attendance of 
children at schools shall be compulsory or not .... In 
poor, thinly settled districts, where the inhabitants make 
their living by fishing, lumbering, &c., there is still much 
illiteracy, and very little interest is taken in securing educa
tional advantages for children." 

Religious instruction in accordance with the established 
church of the country is compulsory in the primary schools 
of Germany, Austria, Hungary, S\veden, Denmark, 
RussJa, Finland, and Greece. In Belgium and Switzer
land, if the parents wish, the children are allowed to absent 
themselves from religious teaching. In Norway " religious 
instruction is compulsory except for dissenters' children." 
In the Netherlands the "public elementary schools do not 
undertake religious instruction, but, by arranp;ement, 
instruction may be given in the schools by all denomina
tions." In the United States " no specific religious instruc
tion of any kind is admitted in the public schools, 
elementarv or secondarv." 

When we compare period during which attendance at 
the primary schools is obligatory, we find that it is longest 
in Great Britain, where, normally regarded, the school age 
is from five to fourteen years. Next come Austria, 
Hungary, Switzerland, Germany (except Bavaria and 
Wiirtemberg, where the age is six to thirteen), with eight 
years' attendance, from six to fourteen, certain exemp
tions being permitted, especially in rural areas. On the 
other hand, these are the four countries where all boys 
are compelled to attend continuation classes after leaving 
the primary school, up to fifteen years of age in Switzer
land and Hungary, and sixteen years in Munich and a 
number of industrial centres in Germanv and Austria. In 
France, attendance is compulsory from six to thirteen years 
of age; in Norway and Denmark, from seven to fourteen 
years; in Belgium and the Netherlands, from six to twelve 
years. 

In Sweden, the usual period of attendance is from seven 
to fourteen years of age, but exemptions at twelve years 
are freely allowed among the poorer children for wage
earning purposes, delicacy of health, or entry on skilled 
trades. If thev remain until fourteen or fifteen vears of 
age, the and girls are given more advanced and 
specialised work, much in the same way as in the supple
mentary schools or classes in Scotland. 

The public elementary schools of Sweden are described 
as co-educational, but it has to be remembered that in the 
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larger public schools the boys and girls are taught 
separately in several of the branches, after ten years of 
age. For example, cardboard sloyd and elementary needle
work are taught as a three years' course to mixed classes 
of boys and girls between seven and ten years of age. 
Afterwards the boys and girls are taken separately; both 
continue cardboard slovd until about eleven and a half 
years of age, but the girls are also taught from ten years 
onward more advanced needlework and household subjects, 
while the boys in these years pass through stages of wood
carpentry and metalwork. 

The system of trade schools and day continuation classes 
is only beginning in Sweden. There are " compensation " 
evening schools, compulsory for the children of twelve or 
thirteen years of age, who are exempted from the primary 
schools, and there are voluntary evening schools for older 
pupils. Almost every Swedish town supplies a good busi
ness training in the evening schools. 

One striking inequality in Sweden is that the State 
provides for boys a complete secondary- or high-school 
education at public schools which are practically free, 
whereas girls have to depend upon private enterprise, and 
pay fees accordingly. Also in Denmark " all the secondary 
schools for girls alone are private schools, but recently in 
Copenhagen a few secondary classes for girls have been 
established in the public schools (municipal or State 
grammar schools).'' . 

Frau Steinmann writes of the provision of secondary 
schools for girls in Germany :-" The higher schools for 
girls are those towards which the women of our country 
are chiefly directing their attention at present. Until lately 
they were ' higher ' schools mostly in the sense that they 
were attended by the higher classes, the instruction being 
Po other than in a ' middle school.' Recently they have 
been much improved, an advancement due to the influence 
of women's associations; but still (with the exception of 
Saxony) they are not preparatory for anv public examina
tion, and cannot be regarded as on the -same level as the 
higher schools for boys .... The majority of these 
schools, probably 75 per cent., are private schools; only a 
small proportion are public schools." 

The note of progress in girls' education is clearly sounded 
by Mme. Kergomard for France :-" Secondary education 
for girls is proving a remarkable success in our country. 
Scarcely begun, it can already count its institutions in 
almost all the chief towns in the ' departments ' (there 
called lyceums), and in almost all the chief places in the 
'districts ' (there called colleges and secondary courses). 
These courses, which were started with a view to the 
general culture and higher education of girls, are being 
naturally and irresistibly directed towards the diplomas, 
and no longer towards diplomas of a limited kind, known 
as ' women's diplomas,' which are looked down upon in 
the universities, but towards the full licentiate and fellow
ship degrees as for men. 

" The studv of dead languages has gradually been 
organised in the secondary schools ; we declare that we no 
longer wish for ' equivalents,' any more than we are will
ing to accept an inferior place in the university .... The 
universities are open to women, thanks to the system of 
recognising some branches of study in lieu of the men's 
programme; but we wish to discard all ' equivalents,' as 
they deprive us of the right to teach in these universities." 

Among other European countries, Switzerland has 
already gone a long way in adapting the higher education 
of girls to the needs of the universities, and assimilating, 
with certain reservations, the gymnasia! courses for girls 
to the courses in boys' gymnasia. Servia has lately been 
making very rapid strides in her educational system, and 
every advancement is shared alike by boys and girls :
" Most girls whose parents can afford it, and especially 
in recent years, attend the girls' gymnasia, which are 
founded on exactly the same system as those for boys. 
The cost of education in the gymnasium for boys is 20 
francs in the lower classes and 40 francs in the higher 
classes ; for girls the cost is 25 francs per annum in the 
lower and 45 francs in the higher classes. 

" Commercial academies have lately been opened for 
boys and girls ; some are co-educational, others are special 
schools for boys or for girls. Pupils are only admitted to 
these academies after having passed through four classes 
of a gymnasium and obtained the corresponding certificate. 
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The academy then provides a three years' course in com
mercial subjects, and grants a diploma which enables the 
outgoing scholars to enter upon banking, accounting, and 
other mercantile and commercial careers." 

Of secondary education in Russia, her Excellency 
Mme. Philosophoff writes :-" In the Russian Empire 
there are 689 ordinary secondary schools for boys and 605 
for girls ; the numbers in attendance are 149,438 boys and 
194,506 girls. There are , moreover, spec ial secondary 
schools, technical, commercial, artistic, &c. , which are 
attended by 163 ,053 boys and 46,911 girls .... The schools 
usually have the right to give the pupils who pass the 
final examination a diploma. In the boys' high schools for 
classics this diploma opens the way to the university. 
Pupils of ' Realschulen ' must pass an additional examina
tion in Latin. Girls who have passed through a girls' 
high school may be admitted to the private university 
colleges or medical colleges for women, but not to the 
universities. Women were admitted to the universities in 
1905, 1906, and 1907, but the right was then withdrawn. 
The syllabus of work in the high schools for g irls is much 
the same as in the classical high schools for boys, except 
that it does not include Latin." 

For complete equality of opportunity in an education that 
shall. be preparatory either to the university or to various 
forms of professional careers not demanding a university 
diploma, one turns to the United States:-" Both the 
elementary and the high schools . are absolutely free to 
residents. To non-residents a small fee is charged, 
averaging according to locality. Practically a ll institutions 
above the secondary schools offer scholarships and fellow
ships, awarded on various grounds, to students in under
graduate and in graduate work. 

"The majority of the high schools are co-educational, 
though in large centres segregated high schools are al so 
maintained by the public-school system ... . 

" A phenomenal expansion has recently been witnessed 
in agricultural, technical, and vocational training. Great 
progress in agriculture has been attained by the universi
ties, notably that of Wisconsin, and agricultural high 
schools have been opened in many localities . The first 
vocational public school was opened in New York City, 
September, 1909. Technical and trade schools have been 
opened in many cities, and technical instruction is also 
offered by cooperation between manufacturers and local 
school boards. Business colleges are numerous throughout 
the country, and the university curriculum at certain 
institutions has been extended to include courses in rail
road administration, consular service, business methods, 
&c." 

Miss K eys comments upon the promise of usefulness 
given by the Carnegie foundation for the advancement of 
teaching :-" During the five years of its existence 
(organised 1905), in its function as a pensioning body for 
the faculti es of colleges and universities, it has investi
gated the curricula and teaching equipment of such institu
tions with a view to determining their eligibility to benefit 
by the pension fund. The result of such investigations 
and the subsequent publication and free circulation of find
ings have thus far been of indubitable advantage to sound 
educational methods. Notably has this been the case in 
connection with the report on the medical schools of the 
United States and Canada: the facts there published have 
been instrumental in closing some of the least defensible 
of these schools and in profoundly modifying for the better 
schools well-meaning but ill-equipped. Thus fa r, then, the 
foundation, by the ideals and methods of those conducting 
it, has happily contradicted the apprehensions of those 
educators who saw in it a possible agent for formalising 
the higher institutions of learning, and thus retarding 
progressive development.'' 

The question that deals with universiti es, universitv 
colleges, and polytechnic institutions has elicited an 
interesting series of responses. In the United States these 
number 6o6, and only 89 of them are under the control of 
the State or of municipalities, 517 being under private 
corporations. The autonomous government of the private 
colleges has given rise to the notorious want of uniformity 
in the degree standards throughout the States, and to 
certain of the inadequacies which have been exposed by 
means of the Carnegie foundation. 

In Canada the larger universi ties, such as the Toronto 
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University, the McGill Univers ity at Montrea l, and 
Dalhousie Universitv at Halifax, are co-educational. 
" Severa! new unive;sities are being started in the \Vest 
(one at Saskatoon, another in British Columbia) , a nd they 
will probably have an important educational influence on 
that part of the Dominion .... The fees payable at 
Canadian colleges are usually small, and the cost of living 
is moderate, except in the larger cities, such as Montreal 
and Toronto." 

Germany has now thrown its universities a nd poly
technic institutions entirely open to women, with the excep
tion of the Roman Catholic theological faculties. " \Vomen 
may take the same degrees as men in medicine , philo
sophy, and science. In law they may take the degree of 
a Doctor in Law, but most States do not allow them to 
pass the examinntion demanded for a lawyer, and none to 
enter the Civil Service. In theology, some Protestant 
faculties allow women to take their university degree (Lie. 
Theol.) , but .none to pass the examination leading to 
church service .... Literary, professional, and scien
tific societies generally admit women of university rank, 
yet not all do so. The cost of university education is very 
different. It may be fixed between 400 marks a nd 1000 
marks (ca. 201. and sol.) a year, residence and board not 
included." 

Sweden also excludes women from the licentiate in 
theology, but permits them to attend the lectures. .\ll other 
degrees arc the same for men and women. " According 
to an Act of Parliament passed last year, all careers are 
open to women graduates, except in the faculty of 
theology and the army and navy medical posts in the 
faculty of m edicine. Women of university ra nk are 
eligible for all societies upon the same terms as men of 
university rank. All university instruction in Sweden is 
fr ee. There are a great many bursaries offered to students 
of small means. Students who arc under training as 
teachers are offered no special fac ilities." 

Norway, Denmark, and Servia are other States in which 
university instruction is given without any payment of 
class fees. In the Netherlands the cost of university 
teaching is 16l. 3s. 4d. per annum during the first four 
years; in Switzerland it is about 30o-4oo fr. annuallv; 
in Austria the minimum is 40 kr. a semester, or half
session, and the maximum is 100 kr. a semester for 
the ordinary student in the faculty of philosophy; in medi
cine, the ordinary fees are 100 kr. a semester in the first 
and second years, and 200 kr. a semester in the third, 
fourth, and fifth years. In Russia the cost is rol. to r2l. 
annuallv. In New South Wales the cost is as much as 
251. to annually. Thus there are great differences in 
the expenses of a university education, but in every country 
there are scholarships and bursaries for deserving students. 

The educational conditions in Great Britain and Ireland 
have been ably described by the Hon. Mrs. Franklin, who 
represents the National Union of Women vVorkers (or 
British National Council) upon the Internation a l Council 
of \Vomen. 

The information g.athered together in this vcrv in
expensive pa mphlet 1s full of suggestion, and i-f the 
pamphlet succeeds in making for. itself a ci.rculation,. there 
is little doubt but that the vanous contnbutors w1ll be 
encouraged to amplify their statements at a future date, 
and to reissue this trustworthy record of educational con
ditions and advances from time to time. The International 
Council of Women is undoubtedly fulfilling its high ideals 
in placing its world-organisation, · at present presided over 
by the Countess of Aberdeen, at the service of the public 
in such ways, and it is sincerely to be hoped that every 
encouragement will be given to the disinterested work of 
the council in the cause of education. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CMIBRIDGE.-Dr. J. B. Hurry, of Reading, has offered 
to present to the University secur.itie.s adeq:rate for the 
endowment of a research studentsh1p 111 physiology of the 
va lue of rool., tenable for one year, and available every 
two years. He suggests that the holder of the student
ship should bear the title of " Michael Foster R esearch 
Student," in memory of one who did much for the-
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